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Section 1 
Chapter

1 Introduction
Michael H. Ebert and Robert D. Kerns

This book is focused on the evidence-based practice of 
behavioral and psychopharmacologic treatment strat-
egies for pain syndromes of various types. A large num-
ber and a broad variety of health providers use these 
therapeutic treatment approaches to treat patients with 
acute and chronic pain syndromes. These types of pro-
viders include primary care physicians and advanced 
practice nurses, psychologists, psychiatrists, neurolo-
gists, physical medicine and rehabilitation physicians, 
anesthesiologists, surgeons (particularly orthopedic 
and neurological surgeons), a variety of internal medi-
cine subspecialists including oncologists and rheuma-
tologists, podiatrists, and physicians in occupational 
medicine. Therefore the text is directed to an interdis-
ciplinary audience, and is intended to be used in a var-
iety of training programs and pain medicine practice 
groups.

An impetus for developing this text at the present 
time is the recent reorganization of the training 
essentials of the subspecialty of pain medicine by 
the Accreditation Council of Graduate Medical 
Education (ACGME). A cornerstone of the new pain 
medicine requirements is that the sponsoring facil-
ity must include individuals who are board certified 
in the fields of anesthesiology, psychiatry, neurology, 
and physical medicine and rehabilitation by the rele-
vant American Board of Medical Specialties (ABMS). 
This change reflects the judgment by the ABMS and 
the ACGME that the successful and competent prac-
tice of pain medicine includes evidence-based behav-
ioral and pharmacological interventions as well as 
the procedural and invasive interventions that are 
usually performed by anesthesiologists. Dr. Ebert 
recently concluded a 5-year term on the Residency 
Review Committee (RRC) of the ACGME, and served 
during 2004 and 2005 as the chair of the Psychiatry 
RRC. In this capacity he worked with the chairs of the 
other three RRCs to complete the final editing and 

negotiation of the ACGME pain medicine require-
ments. These requirements for accredited pain medi-
cine training programs began in July 2007.

The emphasis on interdisciplinary training in the 
practice of pain medicine is captured in the intro-
ductory paragraph of the new ACGME requirements 
for training in pain medicine. This statement is as 
follows:

“Pain medicine is a discipline within the practice of medicine that 
specializes in the management of patients suffering from acute or 
chronic pain, or pain in patients who require palliative care. The 
management of acute and chronic pain syndromes is a complex 
matter involving many areas of interest and different medical dis-
ciplines. Clinical and investigative efforts are vital to the progress 
of the specialty. Physicians training in pain medicine may origin-
ate from different disciplines and approach the field with varying 
backgrounds and experience. All pain specialists, regardless of 
their primary specialty, should be competent in pain assessment, 
formulation, and coordination of a multiple modality treatment 
plan, integration of pain treatment with primary disease man-
agement and palliative care, and interaction with other members 
of a multidisciplinary team. Therefore, the didactic and clinical 
curriculum of the multidisciplinary pain program must address 
attainment of these competencies.”

The current text was designed to fill a noted gap by 
offering a single source volume that provides com-
prehensive and state of the art consideration of the 
Â�bio-psychosocial perspective on pain and pain man-
agement, and also detailed presentation of the core 
assessment and intervention strategies informed by 
that model. Although written with the pain special-
ist in mind, it is expected that the text will serve as an 
important resource for a variety of medical specialists, 
nurses, advanced practice nurses, psychologists, and 
other associated health professionals.

Section 1 presents a brief history of the treatment of 
pain, illustrating the fact that psychological approaches 
to pain management have existed from the early Â�history 

The basis of pain management

Behavioral and Psychopharmacologic Pain Management, ed. Michael H. Ebert and Robert D. Kerns. Published by  
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Section 1.â•‡ The basis of pain management

approaches are reviewed. Subsequent chapters will 
describe specific treatment approaches and methods 
(e.g., self-regulatory, behavioral, cognitive-behavioral, 
supportive) as well as the application of psychological 
interventions for specific painful conditions.

Many psychotropic drugs have effects on central 
pain perception. They also have powerful actions on the 
psychological state of the individual who suffers from 
chronic pain. Conversely, chronic pain can precipitate 
a variety of psychiatric disorders, including depressive 
disorders and anxiety disorders. This section of the 
book reviews the major classes of psychotropic drugs 
that have an effect on pain perception and tolerance and 
the related acute psychiatric syndromes that can result 
from having a pain disorder. Antidepressant agents 
and antianxiety agents are a major focus of this section. 
Opiate and non-opiate analgesics are reviewed, with 
particular attention to their psychotropic effects and 
addictive liability. The mechanism of action and evi-
dence-based therapeutic use of these classes of drugs 
to treat pain syndromes are covered. The management 
of patients taking these drugs in a way that minimizes 
the risk of addiction is presented.

Section 4 presents evidence-based psychological 
and psychopharmacologic interventions for specific 
pain syndromes. This section develops a series of 
Â�evidence-based treatment guidelines that combine the 
therapeutic approaches developed earlier in the book. 
Specific pain syndromes that are discussed in individ-
ual chapters include pain of spinal origin (including 
radicular pain, zygapophysial joint disease, discogenic 
pain), myofascial pain, neuropathic pain, headache 
and orofacial pain, rheumatological aspects of pain, 
complex regional pain syndromes, visceral pain, can-
cer pain (including palliative and hospice care), acute 
pain, and pain in special populations (such as the 
Â�elderly, pediatric patients, pregnant women, physically 
disabled, and the cognitively impaired).

The book concludes with chapters on new research 
directions for the interdisciplinary treatment of pain, 
policy issues, and ethical issues in pain treatment. 
Scientifically sound clinical studies of new cogni-
tive and behavioral treatments of pain are a lively 
areaÂ€ofÂ€research at the present time. Double-blind stud-
ies of psychopharmacological drugs used in the treat-
ment of pain are also becoming much more frequent.

of pain medicine. This section also Â�develops the concept 
that the physiology of pain, the perception of pain, and 
the psychological ramifications of the experience of 
chronic pain are intertwined. A successful therapeutic 
plan for a given pain condition requires a biopsycho- 
social approach to the problem.

Section 2 is a detailed presentation of pain assess-
ment techniques and strategies. Chronic pain presents 
two broad challenges to proper assessment:Â€the inher-
ently subjective nature of pain complaints and the 
wide-ranging influence of chronic pain on patient 
functioning. These challenges necessitate a system-
atic assessment approach that employs standardized 
assessment of multiple domains of functioning using 
Â�several assessment techniques, including question-
naires, behavioral observation, psychophysiological 
measurement, diary data, and reports of significant 
others. The chapters include a discussion of the clinical 
goals of psychological and behavioral assessment of 
the patient with persistent pain, provision of a ration-
ale and context for the use of psychological assessment 
in the practice of pain medicine, articulation of rec-
ommendations for the core domains of assessment, 
and provision of an overview of the psychological 
assessment process. Specific information is presented 
about the most commonly employed psychological 
and behavioral assessment methods and specific strat-
egies. The final chapter deals with psychiatric and pain 
comorbidities.

Section 3 presents behavioral, psychopharmaco-
logic, and psychotherapeutic treatment approaches 
that are evidence-based components of a treatment 
plan. Psychological interventions have become com-
monly employed and generally accepted alternatives or 
adjuncts to traditional medical, surgical, and rehabili-
tation approaches to the management of persistent pain 
and pain-related disability. This section begins with a 
broad discussion of the role of psychological interven-
tions in the context of pain management, including 
a review of the evidence and a discussion of contem-
porary practice and policy related to the application of 
these interventions. General issues such as the incorp-
oration of psychological interventions in the context of 
multidisciplinary programs, strategies for enhancing 
motivation to engage in such treatments, and inte-
gration of psychological and psychopharmacologic 
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Introduction
Pain can be a blessing or a curse. It serves as a built-in 
warning system that alerts us to injury or disease so 
it is essential for our health and survival [1]. But if 
pain persists beyond the usual period of healing, it 
serves no useful purpose, causes untold physical and 
emotional suffering, and costs the healthcare system 
and the economy billions of dollars each year [2–4]. 
In 2003, the American Productivity Audit reported 
that lost productive time from common pain condi-
tions such as headache, back pain, arthritis, and other 
musculoskeletal problems alone cost $61.2 billion 
dollars [5]. Ironically, federal dollars dedicated to 
pain research do not measure up. In 2003, less than 
1% ($26 million) of all funding from the National 
Institutes of Health (NIH) was allocated to research 
having a primary emphasis on pain [6]. Although 
funding increased in 2004, it declined over the next 
three years. The nation’s investment in pain research 
is “seriously out of scale with the impact of pain on 
the nation’s healthcare burden” [7]. The Patient 
Protection and Affordable Care Act (often referred to 
as the healthcare reform bill), which signed into law 
in March 2010 [8], includes several provisions that 
should begin to correct this imbalance. It adds a new 
section to the Public Health Service Act which estab-
lishes a Pain Consortium at the NIH that encourages 
the Director to expand an aggressive program of pain 
research, to track advances in federally-funded pain 
research, identify critical research gaps, and coor-
dinate research across NIH and other agencies, e.g., 
the Veterans Administration and Department of 
Defense.

One hundred and fifty years ago, surgeons viewed 
pain as a sign of a patient’s vitality and felt it critical 
to healing [9]. We now know that unrelieved acute 
post-operative pain delays healing, is a leading cause 

Section 1  
Chapter 

2.The process of pain management
June L. Dahl

of delayed discharge and readmission to the hospital, 
and a risk factor for the development of chronic pain 
[10–12]. Fear of uncontrolled post-surgical pain is 
among the primary concerns of many patients about to 
undergo surgery [11]. Their fears appear to be justified 
as studies continue to document poor pain control for 
post-operative and trauma pain. More than 73 million 
surgeries are performed annually in the USA [13]; 70% 
of those are performed in the ambulatory care setting. 
One survey showed that about 80% of adults experi-
enced pain after surgery; 86% of those had moderate, 
severe, or extreme pain [13].

Pain is also one of the most common and perhaps 
the most feared symptom of cancer [14]. Almost a mil-
lion and a half new cases of cancer are diagnosed each 
year, and more than half a million die of the disease 
[15]. Persons experience pain from their cancer and 
also from various surgeries, and diagnostic and treat-
ment procedures. One-third of cancer patients have 
pain at the time of their diagnosis; 65% of patients with 
advanced, metastatic, and/or terminal disease report 
pain [16]; more than one-third of survivors “cured” of 
their cancer have pain, one-third of those experience 
moderate to severe pain [17, 18]. As cancer evolves 
into a chronic illness, pain management challenges 
in the oncologic patient increase in complexity [19]. 
Survivors whose disease is in remission may be at spe-
cial risk for undertreatment and become victims of the 
increasing debate about the appropriateness of opioid 
therapy for chronic non-cancer pain [20–22].

Many more millions of Americans are affected 
by chronic non-cancer pain [2–4, 23]. A 2006 report 
from the Centers for Disease Control found that 26% 
of Americans 20 years or older (or an estimated 76.5 
million) had experienced a pain problem that persisted 
for more than 24 hours; 42% of those said the prob-
lem persisted for more than a year [24]. A diary-survey 
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Section 1.â•‡ The basis of pain management

treating pain with controlled substances is an integral 
part of the practice of medicine.

Even though substantial efforts have been made 
to improve the practice of pain management, mul-
tiple challenges continue to impede progress. Sandra 
Johnson, lawyer and ethicist, has asserted “that the 
time during which easy changes in policy or educa-
tion could revolutionize the treatment of patients 
in pain has passed. We are now operating in what 
appears to be a complex ecosystem that supports 
ambivalence, denial, and suspicion of the circum-
stances of patients in pain and of those who treat 
them” [42]. This writer takes a more positive view but 
does believe that the sense of euphoria which per-
vaded some persons in the pain world a decade ago 
has been replaced by sobering uncertainties, which 
must be addressed if we are to ensure that persons 
obtain relief of their pain.

Knowledge of the basics of pain management strat-
egies is essential for dealing with those uncertainties. 
This chapter provides an overview of the basic elem-
ents underlying effective pain control. It describes 
the common types of pain and gives a brief review of 
assessment and treatment strategies, which are subjects 
discussed in depth in subsequent chapters. There are 
also references to the medical, legal, and ethical chal-
lenges that have arisen as a result of greater demands 
for better pain control.

Quality pain control is everyone’s 
responsibility
Despite the ubiquity of pain, the evidence for its inad-
equate treatment, and realization of the devastating 
physical and psychological impact of poor pain con-
trol, clinicians often find pain difficult to diagnose and 
treat [43]. In many cases, the origin of the pain is com-
plex and not easily understood. Some patients have 
psychological problems that complicate management. 
In some cases, clinicians have been hesitant to use the 
full spectrum of available analgesics because of limited 
familiarity with the drugs and their effects. Opioids, 
in particular, may raise concerns about regulatory 
oversight or undue fears that patients will become 
addicted.

“High quality pain management requires appro-
priate assessment: screening for the presence of pain; 
completion of a comprehensive initial assessment 
when pain is present; interdisciplinary collaborative 
care planning, including patient and family input; 

method used to study pain in a representative sample 
of the population found more pain and a greater sever-
ity of pain in persons with lower incomes [25]. Socio-
economic disadvantage is consistently associated 
with an increased risk of pain [26]. “The undertreat-
ment of chronic pain is not only a medical issue, but  
also as detailed above, an economic one that has a tre-
mendous Â�ripple effect as it touches not only those who 
have pain, but their families, employers and communi-
ties” (P. Cowan, Executive Director, American Chronic 
Pain Association, personal communication).

The good news is that pain management has become 
a priority in many aspects of healthcare in the USA. In 
fact, Congress declared this first decade of the twenty-first 
century to be the Decade of Pain Control and Research 
[27]. There has been growing recognition that the 
undertreatment of pain is a major public health prob-
lem; this has stimulated the development of numerous 
clinical practice guidelines [28], countless educational 
programs, and policy statements that acknowledge the 
importance of effective pain control [29, 30].

In 1999, the US Department of Veterans Affairs 
(VA) launched an ambitious program called “Pain as 
a Fifth Vital Sign” to encourage assessment of pain 
in all patients in all of its medical facilities [31]. Pain 
assessment and management standards became part of 
the Joint Commission’s accreditation process in 2001 
[32–34], and standards for palliative care were drafted 
as part of the Commission’s Healthcare Services 
Certification Programs [35] in 2008. The Centers for 
Medicare and Medicaid Services (CMS) initiated a 
pain quality improvement program for the nation’s 
long-term care facilities in 2002 [36]. Public reporting 
on the Nursing Home Compare web site is a corner-
stone of CMS’s continued efforts to improve the quality 
of care in long-term care [37]. More recently the VA 
implemented a stepped care model to provide a single 
standard of care for veterans as they move through that 
system [38, 39].

In addition, members of the pain community, state 
legislators, and federal and state regulators have worked 
collaboratively to remove uncertainty about the use of 
opioid analgesics and encourage better pain manage-
ment. The emphasis has been on promoting balanced 
policies that prevent diversion and abuse of opioid 
analgesics while assuring their availability to patients 
who need them for pain control [40]. The Federation 
of State Medical Boards released a Model Guideline 
[30] (now a Model Policy [41]) on the Use of Controlled 
Substances for the Treatment of Pain to emphasize that 
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provide relief. Emotional factors, cultural and spiritual 
values and beliefs shape the meaning of the pain experi-
ence as well as expectations for pain relief. Previous 
experiences with pain management shape views 
about pain. Genetic differences shape our responses 
to a painful stimulus as well as to drug and non-drug 
treatments [51]. Assessment and treatment must be 
tailored to individual needs and responses. Therein lie 
Â�opportunities and significant challenges.

Although self-report is the single most reliable 
indicator of pain, there will be times when patients 
cannot communicate. In those cases, one needs to 
consider the person’s underlying disease state and 
assume pain is present if those diseases or condi-
tions are likely to cause pain. There may be physical 
or behavioral changes that suggest pain is present. 
Some, such as limping or groaning, are obvious indi-
cators; others may be more subtle. Family members 
or caregivers often know how an individual usually 
expresses pain and can provide important insights 
into a patient’s pain state.

Classification of pain
There are many ways to categorize pain; the categor-
ies may overlap. Pain can be classified in terms of its 
intensity (mild, moderate, or severe); duration (acute 
or chronic); pathophysiology (nociceptive, inflamma-
tory, neuropathic, or mixed); or according to type or 
syndrome (cancer, fibromyalgia, migraine, sickle cell). 
Classification of pain is essential to guide assessment 
and treatment approaches, and to establish the goals 
of therapy. For example, non-opioid analgesics pro-
vide relief of mild, but not severe pain. Relief of cancer 
pain may require a variety of therapies including, but 
not limited to, surgery, radiotherapy, and analgesics; 
fibromyalgia is treated with exercise and antidepres-
sants, although some specific drugs for fibromyalgia 
have been approved recently; an acute migraine head-
ache may be aborted by a triptan, a specific antimi-
graine drug. Drug and non-drug therapies are used 
to prevent migraine attacks. Sickle cell pain usually 
requires aggressive therapy with opioid analgesics. 
Non-pharmacologic therapies, both physical and 
behavioral, are essential for the management of most 
types of pain.

A caution about the classification of pain:Â€ some 
identify pain not due to visible signs of disease or injury 
as psychogenic pain [52, 53]; this writer believes this 
term stigmatizes persons and invalidates their report 
of pain and recommends that it not be used. While 

and appropriate treatment that is multidisciplinary, 
evidence-based, rational, safe, and cost effective,” [44]. 
Frequent reassessments of patients’ responses to treat-
ment are essential in order to identify the need for 
adjustments in the plan of care, or the adverse effects 
or futility of a particular treatment plan.

Every member of the healthcare team needs to 
become familiar with the characteristics of the most 
common types of pain, how to perform a multi- 
dimensional assessment of pain in order to estab-
lish a pain diagnosis (or diagnoses), how to collab-
orate as a member of an interdisciplinary team and 
engage the patient in an appropriate goal-oriented 
plan of care, and when and to whom to refer when 
specialty care is required. In the words of Deming, 
the guru of quality improvement:Â€“Quality is every-
one’s responsibility.”

What is pain?
The International Association for the Study of Pain 
defines pain as:Â€“an unpleasant sensory and emotional 
experience associated with actual or potential tissue 
damage or described in terms of such damage” [45, 46]. 
Pain is a conscious experience that results from brain 
activity in response to a noxious stimulus and engages 
the sensory, emotional, and cognitive processes of the 
brain. We can distinguish two dimensions of pain:Â€sen-
sory-discriminative and affective-emotional [47–49]. 
The former represents the ability to localize a stimu-
lus in space and time and assess its intensity, and the 
latter consists of evaluation and interpretation of the 
meaning of the pain experience. Some patients have a 
dominant affective-emotional component and present 
with increased pain behaviors, anxiety, and depression 
that must be treated simultaneously in order to achieve 
effective pain control.

There is no standard laboratory test or diagnostic 
procedure that can identify or measure pain . There is 
no “painometer.” All pain is subjective. Furthermore, 
each person responds individually to a painful stimu-
lus. We learn the meaning of the word through expe-
riences related to injury in early life. Pain is always 
unpleasant and therefore an emotional experience. 
Margo McCaffery, nurse educator and advocate, wrote 
30 years ago that “pain is whatever the experiencing 
persons says it is, existing whenever he says it does” 
[50]. Healthcare professionals must accept the patient’s 
report of pain.

For a variety of reasons, each individual responds 
differently to pain and to the strategies that are used to 
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can not predict which patients undergoing surgery or 
experiencing trauma are at risk to develop persistent 
pain, although one group of investigators has claimed 
that they can identify patients at risk by testing their 
response to experimental pain [59].

Physiological vs. pathophysiological pain
Pain can also be classified as normal (physiological) or 
abnormal (pathological). Nociceptive (physiological) 
pain represents a normal response to a noxious stimu-
lus or injury of tissues such as the skin, muscles, visceral 
organs, joints, tendons, or bones. The sensory experience 
of acute pain is mediated by a specialized system, called 
the nociceptive system. It extends from the periphery 
through the spinal cord, brain stem, and thalamus to the 
cerebral cortex where the sensation is perceived. Intense 
noxious stimuli activate a subpopulation of primary 
sensory neurons called nociceptors. Nociception is the 
term used to describe the process by which information 
about a noxious stimulus is conveyed from those noci-
ceptors in the periphery to the brain. It is composed of 
four processes:Â€transduction, the conversion of noxious 
stimuli into nerve impulses; transmission, the conduc-
tion of nerve impulses from the periphery to the spinal 
cord and then to the brain; perception, the process by 
which pain is recognized by a conscious person; and 
modulation, the process by which the brain dampens or 
facilitates ascending pain impulses (descending inhibi-
tory or facilitory pathways).

Nociceptive pain is divided into two types:Â€ som-
atic pain arising from the bone, skin, and soft tissues 
is often described as dull or aching and is well local-
ized, whereas visceral pain caused by obstruction or 
pressure in hollow organs such as the GI tract or liver 
capsule is described as pressure-like, deep-aching, 
or cramping. It is often poorly localized and may be 
referred to distant dermatomal sites. Nociceptive pain 
can be acute, such as experienced with a fracture of 
the femur, or chronic as occurs with arthritis or inter-
stitial cystitis. Continuous activation of nociceptive 
pathways can lead to complex changes in both the per-
ipheral and central nervous systems. Inflammatory 
responses to tissue injury can lead to peripheral sensi-
tization (increased excitability of peripheral nocicep-
tors) or central sensitization (increased excitability of 
spinal cord neurons).

Neuropathic pain is the term applied to pain 
Â�syndromes that result from pathological changes 
in theÂ€ peripheral or central nervous systems. It is 
described with words such as burning, stabbing, 

psychological factors contribute to the pain experi-
ence, particularly when pain is chronic [54], patients 
should be assured that their pain is realÂ€– it is not just a 
figment of their imagination.

Acute vs. chronic pain
Pain may be classified as acute or chronic on the basis of  
its temporal characteristics. Many patients have mixed 
pain problems. Acute pain is associated with strains, 
sprains, fractures, surgery, diagnostic procedures, or 
trauma, and has a short time course as it gradually dimin-
ishes as healing occurs. Chronic pain may be continu-
ous or intermittent pain and is arbitrarily defined as pain 
that lasts longer than 3–6 months. Recurrent acute pain, 
as occurs with migraine headache or sickle cell disease, 
falls in the category of chronic pain. Some causes of, or 
types of, chronic pain include cancer, burns, rheumatoid 
or osteoarthritis, peripheral neuropathies, fibromyalgia, 
phantom limb pain, low back pain, and complex regional 
pain syndrome (CRPS). The terms chronic and persistent 
are often used interchangeably. Many prefer the term per-
sistent pain as it “may foster a more positive attitude” since 
chronic pain is a pejorative term that is often associated 
with negative images and stereotypes [54].

Some persons with stable chronic pain experience 
acute exacerbations of their pain. These are of two 
types:Â€pain flares which are transient, usually benign, 
increases in pain that can last for hours to days, or 
worsening pain due to disease progression. The term 
“breakthrough pain” was coined to describe a sudden 
worsening of pain in persons with cancer and sta-
ble chronic pain [55, 56]. The term is now used more 
broadly to describe any increase in pain in a person 
with underlying stable chronic pain [57]. Whether the 
term should be used in that context is open to debate as 
is the approach to treatment [58].

Obviously, there are major differences between 
acute and chronic pain in terms of timing, causes, and 
objective signs. Acute pain is useful as a warning sign; 
its cause is usually known, it diminishes as healing takes 
place, and there may be changes in vital signs and/or 
behaviors. Persons with chronic pain may not “look 
like” they are in pain; however, vegetative or depressive 
signs may be present. Chronic pain may spread from 
one site to other parts of the body with diverse physio-
logical and psychological consequences (e.g., CRPS). 
It results from structural and functional changes in the 
nervous system. A genetically vulnerable individual 
who suffers a physical injury such as an ankle sprain 
may go on to develop chronic pain. Currently one 
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Principles of assessment
Assessment is the essential first step in pain manage-
ment [70, Chapter 4]. Without a thorough baseline 
assessment, it is not possible to develop a rational 
approach to treatment. Furthermore, frequent reas-
sessments are essential to evaluate the effectiveness of 
treatment strategies. A thorough pain history should 
include location, quality, intensity, temporal charac-
teristics; aggravating and alleviating factors; impact 
of pain on function and quality of life, the meaning 
of the pain; past treatments and responses; patient 
fears, expectations and goals; and associated medical 
and psychological conditions. A history of drug use 
is essential and should include prescription and non-
prescription medications, and herbal remedies. A pain 
body diagram completed by a chronic pain patient can 
provide information about the quality and location of 
the pain. Different colors can be used to identify the 
different qualities of pain, e.g., blue for burning, black 
for numbness, red for stabbing, yellow for aches.

Intensity is one of the most important parameters 
to be determined. Tools to assess intensity are typic-
ally one-dimensional and include visual analog, verbal 
descriptor, and numeric scales. The visual analog scale 
is a 10 cm line anchored on one end by “no pain” and 
at the other end by “pain as bad as it could possibly be.” 
The patient makes a mark on the line to correspond to 
the level of his discomfort and the distance from the 
low end of the scale to the patient’s mark is used as a 
numerical index of the patient’s pain intensity. Verbal 
descriptor scales with such terms as mild, moderate, 
or severe may be useful. Some include the word excru-
ciating. A numeric pain rating scale is appropriate in 
most clinical settings. The most common is an 11-point 
scale where 0 = no pain and 10 = worst pain imagin-
able. Since this is an ordinal scale, a score of 8/10 is not 
twice as severe as a score of 4/10. A numeric 6-point 
scale is often used for children. There is also an obser-
vational rating scale for children from 2 months to 
7Â€years. “Faces scales” were first developed for young 
children; now there are variants that may be useful for 
the elderly; these scales have from six to eight facial 
expressions that depict a range of emotions. Herr and 
colleagues have evaluated a number of pain intensity 
scales for older adults [71].

Always remember that pain is a subjective experi-
ence with a different meaning to each person. The 
pain rating reflects the patient’s interpretation of what 
that pain means to him/her at that moment; it is a 

electric Â�shock-like, numbness, or tingling. There may 
be Â�allodynia (pain due to a non-noxious stimulus) or 
hyperalgesia (an exaggerated response to a noxious 
stimulus); there may also be diminished strength and 
abnormal reflexes. Three symptoms have been found 
to be significant predictors:Â€ tingling, numbness, and 
increased pain to touch [60]. Post-herpetic neuralgia, 
diabetic neuropathy, HIV/AIDS, post-thoractomy, post- 
mastectomy, and chemotherapy-induced neuropathies 
are examples of neuropathic pain.

Although neuropathic pain may be treated with a 
variety of drugs including local anesthetics, antide-
pressants, antiepileptics, and/or opioids [61], there 
are no treatments that completely, predictably, and 
specifically control this type of pain. “Despite the 
best of care and sequential trials of therapy, pain 
will remain unrelieved or inadequately relieved 
in 40–60% of patients suffering from neuropathic 
pain”Â€ [62]. This somber assessment has particular 
poignancy in the context of our belief that patients 
have the right to relief of pain [63, 64]. It also calls 
attention to the need to develop measures to pre-
vent neuropathic pain. An exciting development 
in this area is the finding that a live attenuated vac-
cine aimed at boosting immunity to varicella zoster 
virus (VZV) significantly reduces the incidence of 
both herpes zoster and post-herpetic neuralgia [65]. 
Herpes zoster, commonly called shingles, is a distinc-
tive syndrome caused by reactivation of VZV. This 
reactivation occurs when immunity to VZV declines 
because of aging or immunosuppression.

Positron emission tomography and functional 
magnetic resonance imaging have been focused on 
defining the network of brain structures (the pain 
matrix) involved in normal physiological pain and 
investigating the neural basis of chronic patho-
logical pain [66, 67]. Imaging studies have shown that 
chronic pain is accompanied by significant atrophy 
in certain brain regions. For example, Apkarian and 
colleagues [68] found that patients with chronic back 
pain showed 5–11% less neocortical gray matter vol-
ume than control subjects and that the loss was more 
severe in the subgroup of these patients with neuro-
pathic pain. May found decreases in regional gray 
matter in patients suffering from six different pain 
syndromes:Â€phantom pain, chronic back pain, irrit-
able bowel syndrome, fibromyalgia, and two types of 
headache [69]. While the alterations were different 
for the different syndromes, “they overlapped to an 
astounding extent.”
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patients’ reports of pain and distress, particularly in the 
case of patients with chronic non-cancer pain who may 
have had difficult encounters with previous health- 
care professionals, who may have dismissed them as 
Â�prevaricators or drug seekers:Â€“Even if psychological 
issues, including addiction, are present, respectful 
validation of the patient’s suffering is invaluable to 
assessment and will lead to more effective treatment 
planning” (MM Backonja, personal communication).

Overview of pain management
Many different strategies are employed in managing 
pain, but a general approach applies to the treatment 
of any type of pain:Â€identify and eliminate or minim-
ize the cause (if possible), and treat with a combination 
of pharmacologic and non-pharmacologic therap-
ies. Combine drug and non-drug modalities in a bal-
anced manner that is tailored to the type of pain and 
the individual.

A host of resources is available to assist with treat-
ment decisions. The American Pain Society (APS) and 
other professional organizations have published more 
than a dozen evidence-based guidelines [28]. The APS 
first released Principles of Analgesic Use in the Treatment 
of Acute Pain and Cancer Pain in 1987. The 6th edition 
(fall 2008) provides “updated information on the clin-
ical pharmacology of analgesics and includes a list of 
nearly 400 resources” [76]. The reader is also encour-
aged to take advantage of the excellent systematic 
reviews of various healthcare interventions provided 
by the Cochrane Collaboration [77]; these are available 
on their web site at no charge.

Managing acute pain
There have been major advances in the management 
of acute pain, in particular post-surgical pain, in the 
past two decades [11, 12, 78–80]. Systemic analgesics 
Â�(nonopioids, opioids, and adjuvants) are the founda-
tion of multimodal therapy for acute pain, but non-
drug methods (patient education, heat/cold, massage, 
distraction/relaxation, others) are essential as well. 
Poorly controlled acute pain can result in increased 
catabolism, increased cardiorespiratory work, immu-
nosuppression, and coagulation disturbances [12]. 
Ideal management of post-operative pain provides 
effective pain relief; reduces opioid-related adverse 
effects (opioids are often a component of treatment), 
and surgical stress; and decreases morbidity, mortal-
ity, and duration of hospital stay. It has been assumed 

combination of the patient’s physical discomfort and 
emotional response to the discomfort. Changes in pain 
intensity are valuable when measured for single indi-
viduals (e.g., before and after a treatment), but they 
should not be used to compare pain between differ-
ent individuals. One person’s 4/10 might be another’s 
8/10.

What is a meaningful reduction in pain inten-
sity? Data from clinical trials suggest that about a 
30% Â�reduction in pain intensity is meaningful from a 
patient’s perspective, and this is true for persons with 
acute as well as chronic pain [72]. However, the change 
in pain intensity that is meaningful to patients increases 
as the severity of the baseline pain increases:Â€for patients 
with moderate pain a 35% reduction corresponds to 
much improvement; a 45% reduction corresponds to 
very much improvement. For patients with severe pain, 
the percentage of pain relief must be larger to obtain 
meaningful degrees of relief [73].

Non-verbal patients, such as those in coma or with 
dementia or other cognitive impairments, must be 
assessed for pain by observing body language, move-
ment, autonomic arousal, and non-verbal pain behav-
iors. Agitation and disturbing or aggressive behavior 
in non-verbal older adults may be indicative of pain, 
but be attributed erroneously to dementia or psycho-
sis leading to treatment with anti-psychotics instead of 
analgesics. This is a matter for serious concern as half 
of older persons in long-term care facilities are cog-
nitively impaired. Persistent pain due to degenerative 
diseases such as osteoarthritis becomes more prevalent 
as persons age. Not surprisingly, analgesic use is less in 
those with cognitive impairment and in older subjects 
having impaired abilities to communicate [74].

Remember that chronic pain is a multidimen-
sional phenomenon that can adversely affect a patient’s 
function, quality of life, emotional state, social and 
vocational status, and general well-being. Therefore, 
assessment of chronic pain should also be multidi-
mensional. Focus groups of persons with chronic pain 
identified a total of 19 important aspects of daily life 
affected by chronic pain:Â€sleep, sex life, employment, 
home care, relationships, family life, social and recre-
ational activities, emotional well-being, fatigue, weak-
ness, and cognitive functioning [75]:Â€“These findings 
emphasize the importance of assessing the patient with 
chronic pain and not just the pain” [76].

Patients need to be reassured that their pain is being 
taken seriously. A respectful and professional attitude 
must be maintained. It is always important to believe 
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non-opioid therapy and the use of peripheral and cen-
tral blocks may be of benefit. The magnitude of opioid 
tolerance in persons who have been on chronic opioid 
therapy is difficult to assess, especially because some 
who have been on high dose opioid therapy may have 
developed opioid hyperalgesia [11, 85].

Managing cancer pain
In 1986, the World Health Organization introduced the 
analgesic ladder and provided guidelines to improve 
the management of cancer pain worldwide [14]. Opioid 
analgesics are the drugs of choice for the management 
of the moderate to severe pain associated with can-
cer. Numerous other therapies are also available, and a 
variety of strategies have been used to disseminate the 
knowledge about how to treat cancer pain effectively 
[86, 87], and yet, as documented at the beginning of 
this chapter, inadequate treatment continues [17, 18]. 
Fears and misunderstandings about tolerance, phys-
ical dependence, and addiction continue to be barriers 
[88]. It is incomprehensible that persons who are dying 
of cancer may not be getting adequate relief of their 
pain [89]. Where is our sense of moral outrage?

Managing chronic non-cancer pain
Traditional approaches to the treatment of chronic 
non-cancer pain are based on a biomedical model:Â€pain 
results from an identifiable injury or disease process. 
Identify and treat the underlying problem and pain will 
be relieved. Unfortunately, chronic pain is not likely to 
be caused by a single factor that can be eliminated by 
a single therapeutic modality. In fact, there may be no 
identifiable cause. In most cases of chronic non-cancer 
pain, multiple mechanisms are at play and the presen-
tation is complex [90, 91]. Physical, psychological, and 
social factors affect pain perception and modulation, 
and pain behaviors. The biopsychosocial model is con-
sidered the most appropriate conceptual framework 
for understanding the clinical course of persistent 
pain and for developing effective treatment strategies 
[92,Â€93].

Complete resolution of chronic pain is rarely 
achieved in spite of comprehensive multidisciplinary 
pain management, although as stated earlier, a 30% 
reduction in pain intensity represents a clinically sigÂ�
nificant improvement for most persons [72]. The pur-
pose of treatment is to relieve pain and to improve 
function. Functional improvement goals vary from 
patient to patient:Â€ return to work, live independ-
ently, enjoy friends and family. A combination of 

that multimodal analgesia, the use of a combination of 
analgesics that work by different mechanisms, would 
improve post-operative pain control. While multimo-
dal analgesia (use of non-steroidal anti-inflammatory 
drugs or acetaminophen in combination with opioid 
analgesics) does have an opioid-sparing effect, there 
are conflicting reports about whether it does or does 
not reduce the risk of opioid side effects [11, 81].

Programmable infusion pumps that deliver an 
Â�opioid intravenously have been in use for more than 
25Â€ years; patient controlled analgesia (PCA) devices 
allow patients to self-deliver opioids on an as-needed 
basis within dosing parameters set by the physician. 
Patients are highly satisfied with this method of drug 
delivery, but unfortunately there is not clear evidence 
of PCA’s superiority over nurse-controlled analgesia 
[11]. Bear in mind that acceptable nurse-controlled 
analgesia does not equate to PRN (as needed) admin-
istration of meperidine by the IM route, rigid use of 
standard doses, or unimodal therapy.

Epidural analgesia using local anesthetics and 
Â�opioids is widely practiced as a component of multi-
modal therapy; it reduces cardiac, pulmonary, thromÂ�
boembolic, and renal complications, and provides 
superior analgesia. It has been reported that epidural 
analgesia, regardless of analgesic agent, location of 
catheter placement, and type and time of pain assess-
ment, provides better post-operative analgesia than 
parenteral opioids [11, 82].

The management of acute post-operative pain may 
also involve wound infiltration with local anesthet-
ics, peripheral nerve blocks, and the use of adjuvants 
such as gabapentin and ketamine. Gabapentin reduces 
opioid requirements and is thought to reduce central 
sensitization. Many other non-pharmacologic options 
have been explored as adjuvants to conventional anal-
gesics:Â€ acupuncture, music therapy, hypnosis, and 
transcutaneous electrical nerve stimulation [83].

A growing challenge is the difficulty of managing 
acute pain in patients who are being treated chroni-
cally with opioid analgesics [11, 84, 85]. They may 
have developed some level of tolerance to these drugs 
and are at risk of undertreatment and of experiencing 
withdrawal if they are dosed inadequately. Chronic 
pain patients undergoing acute surgical procedures 
generally report elevated pain scores compared with 
matched controls and consistently require two- to 
three-fold more opioid [84]. It is important to main-
tain baseline opioid therapy and to provide adequate 
additional analgesia peri-operatively. The addition of 
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management of chronic non-cancer pain [101]. Their 
use has increased dramatically in the past 10–15 
years in spite of the controversies [102–106]. There is 
uncertainty about their long-term efficacy and safety 
with conflicting reports about whether opioid treat-
ment fulfills any of the key outcome goals:Â€pain relief, 
improved quality of life, and improved function [107]. 
Concerns have also been raised about their effects on 
hormonal and immune function, and about the pos-
sibility of opioid-induced hyperalgesia [108], which 
would significantly limit their clinical usefulness. 
Addiction remains a concern although it is relatively 
unusual if persons treated with opioids have no history 
of substance abuse [22]. The APS has recently released 
Clinical Guidelines for the Use of Chronic Opioid Therapy 
in Chronic Noncancer Pain which concludes that “opioid 
analgesics can be effective therapy for carefully selected 
and monitored patients with chronic non-cancer pain” 
[109].

Unfortunately, there has been a concomitant 
increase in misuse and abuse of these drugs [110] and 
in opioid-related mortality [111]. The Food and Drug 
Administration recently announced that it will require 
manufacturers of long-acting opioid formulations to 
develop comprehensive Risk Evaluation Mitigation 
Strategies [111]. Any such strategies much be crafted 
very carefully because they may have the unintentional 
effect of depriving persons with persistent non-cancer 
pain of a treatment that may be essential to their qual-
ity of life. One would hope that these patients would 
be approached in the same way as any population with 
a chronic disease. Unfortunately, that is often not the 
case, and in many instances concerns about the risks 
of treatment outweigh consideration of the benefits 
to the patient’s quality of life. A prominent advocate 
with an interest in the ethics of pain has written “that 
the message that has been sent and clearly received 
by physicians is that their primary responsibility is to 
help regulators prevent drug diversion and the exces-
sive prescribing of opioid analgesics, not to effectively 
manage the pain of their patients” [112].

Pain medicine like many aspects of healthcare is 
fragmented by competing disciplines. This conflict is 
illustrated by the difference between the philosophies 
for treating chronic pain espoused by multidiscipli-
nary pain centers and primary care collaborations and 
the discipline of medicine referred to as interventional 
pain management. According to the American Society 
of Interventionalist Pain Physicians:Â€“An intervention-
alist perceives comprehensive treatment programs 
as programs with interventional techniques as the 

pharmacologic treatment with educational, behavio-
ral, and physical/rehabilitative therapies provides the 
most successful approach for patients with chronic 
non-cancer pain. Physical/rehabilitative therapies 
may be needed to treat deconditioning and disabil-
ity, behavioral/psychological treatment to enhance 
coping and improve mood, and medications to treat 
underlying mood disorders. Depression and anxiety 
are common in chronic pain patients and may pre-
exist or complicate pain management strategies; their 
effective treatment may reduce, though not necessarily 
eliminate, the need for analgesic drugs. It is essential to 
identify persons with current or past substance abuse 
disorders or psychiatric issues and refer them to appro-
priate specialists, to seek a neurology consultation if 
active/progressive neurological disease is suspected, 
or a rheumatology consultation if a collagen/vascular 
disorder or arthritic process is thought to be the source 
of the pain. Surgical procedures and a variety of inter-
ventional approaches may also be critical to the man-
agement of chronic pain problems [94, 95].

Multidisciplinary pain centers have been shown to 
be both therapeutically efficacious and cost-effective 
relative to conventional medical treatment [2–4]. Yet 
few such pain centers exist and even if they do, many 
third-party payers refuse to reimburse such programs. 
Patients in many healthcare systems and private group 
practices have limited access to specialty chronic pain 
services.

Of course, interdisciplinary pain care also occurs 
in the primary care setting [96]. Several investigators 
have demonstrated improvements in pain intensity 
and pain-related function with the use of collaborative 
approaches [97–99]. A recent study showed that a pri-
mary care-based collaborative intervention for chronic 
pain was significantly more effective than “treatment 
as usual” and concluded that such an intervention can 
have positive effects on pain disability and intensity, 
and on depressive symptoms [100].

This brief overview does not address the multiple 
challenges that confront the patient with chronic 
non-cancer pain and the clinician who is dedicated 
to providing care. Issues of access and payment have 
been touched on briefly. The reader is strongly encour-
aged to examine those subjects in greater depth and to 
review the extensive literature that addresses the role of 
opioid analgesics in the management of chronic pain as 
well as the conflicts related to the role of interventional 
techniques in pain control.

It is critical to understand the basis for the uncer-
tainty and confusion about the role of opioids in the 
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“In our noble efforts to alleviate pain, has safety  
been compromised?” This provocative question appeared 
in a 2002 Medication Safety Alert from the Institute for 
Safe Medication Practices [115] and highlighted the 
increase in opioid-related sentinel events that occurred 
after introduction of pain assessment and management 
standards by the Joint Commission [116]. The standards 
were intended to provide a framework to guide efforts to 
make pain management an essential and integral part of 
patient care. They were met with enthusiasm by patient 
management advocates because they addressed seem-
ingly intractable barriers in the healthcare system:Â€ the 
failure to assess pain, to hold anyone accountable for 
poor pain control, to ensure that pain is addressed with 
patients’ transition from one care setting to another, and 
to provide culturally sensitive information to patients and 
families. Unfortunately, some misunderstood the intent 
of the standards and erroneously concluded that they 
would be forced to prescribe opioids even if they were not 
appropriate, and that patients would demand to be free of 
pain. The standards did (and still do) recognize the right 
of patients to appropriate assessment and management of 
their pain, but never the right to be free of pain [32, 33].

The introduction of the now familiar “pain as a fifth 
vital sign” campaign added to the confusion. The VA 
adopted this slogan as a banner for its quality improve-
ment efforts [31]. The APS embraced this concept as 
well. It was never intended to make pain intensity a 
fifth vital sign, but to heighten awareness of the need 
to assess and record a pain intensity score in a promi-
nent place (which could be the vital signs section of a 
patient’s chart) so as to alert clinicians to the presence 
of pain and to elicit a clinical response if one was war-
ranted. Unfortunately, some clinicians took this slogan 
literally and focused on reducing pain scores below an 
arbitrarily chosen value. Treatment decisions should 
never be based solely on a number on a 0–10 scale or 
on one mode of therapy (an opioid) [12, 79, 80]. The 
anger and frustration were clear from the titles of 
articles in the anesthesia and surgery literature:Â€“New 
JCAHO pain standards bigger threat to patient safety 
than envisioned” [117]; “Has the pendulum swung too 
far in post-operative pain control?”[118]. Reason has 
returned to the dialog with a focus on the real uncertain-
ties about the management of post-operative pain [11], 
but the experience illustrates the care that must be taken 
when a dramatic change is mandated. It highlights one 
of the primary reasons for “unfavorable outcomes in the 
arena of pain management:Â€a lack of education among 
physicians regarding pain management principles and 
analgesic pharmacology” [119].

primary treatment modality, with physical therapy, 
medical therapy, and psychological management, as 
supplementary” [113]. In contrast, the interdiscipli-
nary approach based on the biopsychosocial model is 
one in which the patient receives comprehensive reha-
bilitation that includes multiple therapies provided in 
a coordinated manner and involves healthcare provid-
ers from several disciplines, each of whom specializes 
in different features of the pain experience [90–93]. 
Invasive procedures may be useful to relieve pain-
ful syndromes to enable functional restoration, but 
they are used conservatively, not as the core approach 
to managing chronic pain. This conflict involves sig-
nificant access and reimbursement issues, which are 
beyond the scope of this chapter.

Conclusion and conundrums
Pain management advocates had much to celebrate at 
the beginning of this new century. There was greater 
awareness of the adverse physiological and psycho-
logical consequences of poor pain management and 
the need for more effective pain control. There were 
new drugs and new delivery systems, numerous pro-
fessional and advocacy organizations, and standards 
from the Joint Commission that meant that accred-
ited facilities could no longer ignore pain. There was 
increased attention to pain at the end of life, although 
it was not until 2006 that palliative care was recognized 
as a subspecialty by the American Board of Medical 
Specialties. The American Cancer Society made qual-
ity of life a major goal of its programs. The Veterans 
Administration committed to better pain control; 
there was evidence that opiophobia [114] was on the 
wane with the resultant greater use of opioid analgesics 
for control of chronic pain and the general feeling that 
pain management was improving.

If there was some sense of euphoria a decade ago, 
it had a very short half-life and was quickly replaced 
by the somber reality that there were significant risks 
associated with attempts to introduce changes into 
the healthcare system, especially when those changes 
were directed at improving pain management prac-
tices. Misunderstandings and controversies emerged 
related to the treatment of both acute and chronic pain 
especially when it involved the use of opioid analgesics. 
Some revolved around the Joint Commission standards. 
As stated above, others relate to the continuing conun-
drum about the role of opioid analgesics in the manage-
ment of chronic non-cancer pain and conflicts about 
appropriate treatment strategies for chronic pain.
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between the healthcare we have and the care we could 
have. There is no question that such a chasm exists in 
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the current state of medical knowledge and the prevail-
ing custom of medical practice” [121]. “More systematic 
approaches are needed to analyze and synthesize med-
ical evidence for both clinicians and patients. Far more 
sophisticated clinical decision support systems will be 
required to assist clinicians and patients in selecting the 
best treatment options and delivering safe and effective 
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Pain is a part of existence; it is used as a means of 
Â�torture, as a rite of passage, and is a source of inspir-
ation for artists. The human experience of pain is per-
sonal, influenced by cultural norms, individual history, 
as well as genetics and neurophysiology. Accordingly, 
treatments aimed at alleviating pain are influenced by 
societal and political views and the accepted theoret-
ical understanding of pain processing and experience.

The theoretical view of pain has changed dramat-
ically over the past century although vestiges of early 
thinking remain. The traditional biomedical model 
of medicine viewed pain as a dichotomy: it was 
either of physiological origin (somatogenic) or due 
to psychological issues (psychogenic). Thus, pain 
severity that was not linearly related to the amount 
of pathological abnormality was considered “all in 
the patients head” or psychogenic. The current view 
of pain experience is multidimensional and dynamic 
rather than linear. Psychological, social, cognitive, 
physiological, and behavioral factors are hypothe-
sized to interact and result in individual pain experi-
ence [1–3].

Despite radical changes in the theoretical concept 
of pain, advances in knowledge of the physical mech-
anisms, development of sophisticated diagnostic pro-
cedures, and development of innovative treatments, 
there is currently no treatment available that consist-
ently and permanently alleviates pain for all those 
afflicted. Our intention in this chapter is to examine 
how a biopsychosocial framework integrating psy-
chological, social, and physical factors can be applied 
in a treatment setting to improve the quality of life 
of people with chronic pain. After a brief description 
of the biopsychosocial perspective, we will review 
research focusing specifically on the role of psycho-
logical, behavioral, and social factors in pain, and we 
will discuss the implications of these contributors for 
treatment and rehabilitation.

Section 1  
Chapter 

3 The biopsychosocial model of  
pain and pain management
Dennis C. Turk, Hilary Wilson and Kimberly S. Swanson

The biopsychosocial perspective: 
a basic description
The distinction between “disease” and “illness” is 
Â�crucial to understanding chronic pain. Disease is gen-
erally characterized by an “objective biological event” 
that involves disruption of specific body structures 
or organ systems caused by pathological, anatomical, 
or physiological changes. In contrast to this custom-
ary view of physical disease, illness can be conceptu-
alized as a “subjective experience or self-attribution” 
that a disease is present; it yields physical discomfort, 
emotional distress, behavioral limitations, and psycho-
social disruption. In other words, illness refers to how 
the sick person and members of his or her family and 
wider social network receive, live with, and respond to 
symptoms and disability.

The distinction between disease and illness is 
analogous to the distinction between “pain” and “noci-
ception.” Nociception entails stimulation of nerves that 
convey information about tissue damage to the brain. 
Pain is a subjective perception that results from the 
transduction, transmission, and modulation of sensory 
input filtered through a person’s genetic composition, 
prior learning history, and modulated further by their 
current physiological status, idiosyncratic appraisals, 
expectations, current mood state, and sociocultural 
environment [4]. In contrast to the biomedical mod-
el’s emphasis on disease, the biopsychosocial model 
focuses on illness, the result of a complex interaction 
of biological, psychological, and social variables. From 
this perspective, diversity in illness expression (which 
includes its severity, duration, and consequences for 
the individual) is accounted for by the interrelation-
ships among biological changes, psychological status, 
and the social and cultural contexts; all of these vari-
ables shape the person’s perception and response to 
illness.

The basis of pain management
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chronic conditions continually evolve. What is 
observed at any one point in time is a person’s adapta-
tion to interacting biological, personal, and environ-
mental factors. However, people have prior learning 
histories that serve as filters through which pathology 
and symptoms will be appraised, the ways in which 
they are responded to, and subsequent adaptation. In 
sum, the hallmarks of the biopsychosocial perspective 
are (1) integrated action, (2) reciprocal determinism, 
and (3) development and evolution. No single factor 
in isolationÂ€ – pathophysiological, psychological, or 
socialÂ€ – will adequately explain chronic pain status. 
This can be contrasted with the traditional biomedical 
model, whose emphasis on the somatogenic-psycho-
genic dichotomy is too narrow in scope to accommo-
date the complexity of chronic pain. It is not that the 
traditional model is wrong, rather it is inadequate and 
incomplete.

Support for the importance of  
non-physiological factors
The history of medicine is replete with descriptions 
of interventions believed to be appropriate for alle-
viating pain, many of which are now known to have 
little therapeutic merit and some of which may actu-
ally have been harmful to patients [3]. Prior to the 
second half of the nineteenth century and the advent 
of research on sensory physiology, much of the pain 
treatment arsenal consisted of interventions that had 
no direct mode of action upon organic mechanisms 
associated with the source of the pain:Â€descriptions of 
the treatments of Charles II of England and George 
Washington provide particularly dramatic illustra-
tions [11, 12]. Despite the absence of an adequate 
physiological basis, these treatments proved to have 
some therapeutic merit, at least for some patients. 
The effects were despairingly referred to as “placebo 
effects” or “psychological cures,” with the implicit 
message being that alleviated symptoms must be psy-
chological (i.e., imaginary) [13].

Although some of many sophisticated treatment 
regimens are based on specific knowledge of physiol-
ogy, the mode of action may be unrelated to modifi-
cation of physiological processes [14]. For example, in 
a study of headache patients treated with pharmaco-
logical preparations, Fitzpatrick et al. [15] concluded 
that although a large number of patients benefited 
from drug treatment, most improvements appeared 
to be unrelated to the pharmacological action per se. 

The biopsychosocial way of thinking about the 
differing responses of people to symptoms and the 
presence of chronic conditions are based on an under-
standing of the dynamic nature of these conditions. 
That is, by definition, chronic syndromes extend over 
time. Therefore these conditions need to be viewed 
longitudinally as ongoing, multifactorial processes 
in which there is a dynamic and reciprocal interplay 
among biological, psychological, and social factors 
that shapes the experience and responses of patients. 
Biological factors may initiate, maintain, and modu-
late physical perturbations; while psychological vari-
ables influence appraisals and perception of internal 
physiological signs; and social factors shape patients’ 
behavioral responses to the perceptions of their phys-
ical perturbations.

Conversely, psychological factors may influence 
biology by affecting hormone production [5], brain 
structure and processes [6, 7], and the autonomic 
nervous system [8, 9]. Behavioral responses may also 
affect biological contributors, as when a person avoids 
engaging in certain activities in order to reduce his 
or her symptoms. Although avoidance may initially 
reduce symptoms, in the long run it will lead to fur-
ther physical deconditioning, which can exacerbate 
Â�nociceptive stimulation.

The picture is not complete unless we consider the 
direct effects of disease factors and treatment upon 
cognitive and behavioral factors. Biological influences 
and medications (e.g., steroids, opioids) may affect 
the ability to concentrate, cause fatigue, and modulate 
Â�peoples’ interpretation of their state as well as of their 
ability to engage in certain activities.

At different points during the evolution of a disease 
or impairment, the relative weighting of physical, psy-
chological, and social factors may vary. For example, 
during the acute phase of a disease biological factors 
may predominate, but over time psychological and 
social factors may assume a disproportionate role in 
accounting for symptoms and disability. Moreover, 
there is considerable discrepancy in behavioral and 
psychological manifestations of dysfunction, both 
across persons with comparable symptoms and within 
the same person over time [10].

To understand the diverse responses of people 
to chronic conditions, it is essential that biological, 
psychological, and social factors all be considered. 
Moreover, a longitudinal perspective is essential. A 
cross-sectional approach will only permit consider-
ation of these factors at a specific point in time, and 
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it highlights the important role of non-physiological 
factors in the maintenance of these symptoms and 
responses to treatment. A more in-depth discussion of 
specific non-physiological factors that are addressed in 
the biopsychosocial model of pain is given below.

Sociocultural factors
Common sense beliefs about illness and healthcare 
providers are based both on prior experience and on 
social and cultural transmission of beliefs and expec-
tations. Ethnic group membership influences how 
one perceives, labels, responds to, and communicates 
various symptoms, as well as from whom one elects to 
obtain care when it is sought, and the types of treat-
ments received [23]. Several authors have specifically 
noted the importance of sociocultural factors [24, 25], 
and sex differences [26] in beliefs about and responses 
to pain. Social factors influence how families and local 
groups respond to and interact with patients (see dis-
cussion of operant conditioning below). Furthermore, 
ethnic expectations and sex and age stereotypes 
may influence the practitioner–patient relationship 
[26–28].

Social learning mechanisms
The role of social learning has received some atten-
tion in the development and maintenance of chronic 
pain states. From this perspective, pain behaviors (i.e., 
overt expressions of pain, distress, and suffering) may 
be acquired through observational learning and mod-
eling processes. That is, people can learn responses that 
were not previously in their behavioral repertoire by 
observing others who respond in these ways [29].

Children acquire attitudes about health and health-
care, perceptions and interpretations of symptoms, 
and appropriate responses to injury and disease from 
their parents, cultural stereotypes, and the social envir-
onment [30, 31]. Based on their experiences, children 
develop strategies to help them avoid pain and learn 
“appropriate” (expected) ways to react. Children are 
exposed to many minor injuries daily [32]. How adults 
address these experiences provides ample learning 
opportunities. Children’s learning influences whether 
they will ignore, how they will respond, or over-re-
spond to symptoms. The observation of others in pain 
is an event that captivates attention as witness the arts 
and media.

There is a large amount of experimental evidence of 
the role of social learning from controlled studies in the 

Similarly, although biofeedback is beneficial for several 
disorders (e.g., headache, back pain) the actual effects 
of biofeedback may be unrelated to modification of 
physiological activity [16, 17].

Deyo et al. [18] studied patients who had experi-
enced intractable low back pain for a mean duration 
of over 4 years. Given the long duration of symptoms, 
few improvements would be expected in the absence 
of an efficacious treatment. However, following treat-
ment with transcutaneous electrical nerve stimulation 
(TENS) and/or exercise, patients experienced statistic-
ally significant and substantial improvements in over-
all functioning, physical functioning, and pain severity. 
Remarkably, however, the same results were produced 
with sham TENS, suggesting that the treatment effects 
were not related to the physiological mechanism on 
which treatment was based. There is also a history of 
sham surgery producing dramatic beneficial effects 
[19, 20].

Some pain syndromes seem responsive to almost 
any treatment. For example, in reviewing the treatments 
for fibromyalgia, Turk [21] noted that there were pub-
lished studies reporting on the efficacy of more than 35 
pharmacological treatments ranging from non-stero 
idal anti-inflammatory agents to antidepressants along 
with more than 29 non-phamacological treatments as 
varied as musically fluctuating muscle vibration, whole 
body cryotherapy, exercise, and stress management, 
and the diversity and numbers continue to grow. The 
curious observation is that such diverse treatments 
produced roughly the same benefits, namely, 30–35% 
reported up to 50% reduction in some symptoms. 
These treatments were all given in combination with 
reassurances, explanation for self-management, and a 
“general attitude of sympathetic understanding.”

The placebo effect has been well documented, and 
modern day imaging techniques provide insight into 
the higher-order mechanisms involved in placebo-
induced analgesia. Craggs and colleagues provide 
evidence that a network of brain regions involved in 
cognitive and affective pain processing, including the 
anterior cingulate cortex and the dorsolateral pre-
frontal cortex, are activated in patients experiencing 
placebo analgesia [22].

The common factors for the diverse set of successful 
treatments appear to be non-specific features. Should 
this, along with physiological evidence of central affect-
ive and cognitive mechanisms in placebo analgesia be 
taken as an indication that fibromyalgia is psycho-
logical having no physical basis? Absolutely not:Â€rather, 
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internal subjective experience that may be maintained 
even after its initial physical basis is resolved.

Several studies have provided evidence that sup-
ports the underlying assumptions of the operant con-
ditioning model [41, 42]. Interestingly, Block et al. 
demonstrated that pain patients reported differential 
levels of pain in an experimental situation, depending 
upon whether they knew they were being observed by 
their spouses or by ward clerks [43]. Pain patients with 
non-solicitous spouses reported more pain when neu-
tral observers were present than when the spouses were 
present, and patients with solicitous spouses reported 
more pain when their spouses were present than when 
neutral-observers were present. On the other hand, 
patients with solicitous spouses reported more pain 
when their spouses were present than when observed 
in the presence of more neutral ward clerks.

Romano et al. videotaped patients and their spouse 
engaged in a series of cooperative household activities, 
and recorded patients’ pain behaviors and spouses’ 
responses [44]. Sequential analyses revealed that 
spouses’ solicitous behaviors were more likely to pre-
cede and follow pain behaviors in pain patients than in 
healthy controls. Several additional studies observed 
that chronic pain patients reported more intense pain 
and less activity when they indicated that their spouses 
were solicitous [42, 45, 46]. Taken together, these stud-
ies suggest that spouses can serve as important dis-
criminative stimuli for the display of pain behaviors, 
including their reports of pain severity.

Treatment from the operant perspective focuses on 
extinction of pain behaviors and increasing well behav-
iors by positive reinforcement. This treatment has 
proven to be effective for select samples of chronic pain 
patients [47–49]. Although operant factors undoubt-
edly play a role in the maintenance of pain and disabil-
ity, the operant conditioning model of pain has been 
criticized for its exclusive focus on motor pain behav-
iors, failure to consider the emotional and cognitive 
aspects of pain [50–53], and failure to treat the subject-
ive experience of pain [54]. Moreover, Turk and Okifuji 
demonstrated that patients’ appraisals were better pre-
dictors of pain behavior than environmental factors 
including responses from significant others [55].

Respondent learning mechanisms
Factors contributing to chronicity that have previously 
been conceptualized in terms of operant learning may 
also be initiated and maintained by respondent condi-
tioning [56]. Fordyce et al. hypothesized intermittent 

laboratory [33, 34] and observations of patients’ behav-
ior in clinical settings [35]. For example, Vaughan and 
Lanzetta demonstrated that physiological responses to 
pain stimuli may be conditioned simply by observation 
of others in pain [36, 37]. Richard found that children 
whose parents had chronic pain chose more pain-
related responses to scenarios presented to them and 
were more external in their health locus of control than 
were children with healthy or diabetic parents [38]. 
Moreover, teachers rated the pain patients’ children as 
displaying more illness behaviors (e.g., complaining, 
days absent, visits to school nurse) than children of 
healthy controls.

Operant learning mechanisms
Early in the twentieth century, Collie discussed the 
effects of environmental factors in shaping the experi-
ence of people suffering with pain [39]. However, a new 
era in thinking about pain was initiated with Fordyce’s 
description of the role of operant factors in chronic 
pain [40]. The operant approach stands in marked con-
trast to the disease model of pain described earlier.

In the operant formulation, behavioral manifesta-
tions of pain rather than pain per se are central. When 
a person is exposed to a stimulus that causes tissue 
damage, their immediate response is withdrawal or an 
attempt to escape from the noxious sensations. Their 
behaviors are observable, and consequently are subject 
to the principles of learning.

The operant view proposes that through external 
contingencies of reinforcement, acute pain behaviors, 
such as limping to protect a wounded limb from pro-
ducing additional nociceptive input can evolve into 
chronic pain problems. Pain behaviors may be posi-
tively reinforced directly, for example, by attention 
from a spouse or healthcare provider. They may also 
be maintained by negative reinforcement through the 
escape from noxious stimulation by using drugs, rest-
ing, or avoiding undesirable activities such as work or 
exercise.

In addition, “well behaviors” (e.g., activity, work-
ing, exercising) may not be sufficiently reinforced. This 
allows more rewarding pain behaviors to be main-
tained. Pain behaviors originally elicited by organic 
factors may respond to reinforcement from environ-
mental events. Because of this, Fordyce proposed that 
pain behaviors might persist long after the initial cause 
of the pain is resolved or greatly reduced [40]. The oper-
ant conditioning model does not concern itself with 
the initial cause of pain. Rather, it considers pain an 
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need not be viewed as only reactions to pain. We will 
return to this point later in the chapter.

Persistent avoidance of specific activities reduces 
disconfirmations that are followed by corrected pre-
dictions [62]. Prediction of pain promotes pain avoid-
ance behavior and over prediction of pain promotes 
excessive avoidance behavior [49, 50]. Insofar as pain 
avoidance succeeds in preserving the over predictions 
from repeated disconfirmation, they will continue 
unchanged [63]. By contrast, people who repeatedly 
engage in behavior that produces significantly less pain 
than they predicted will likely make adjustments in sub-
sequent expectations, which will subsequently become 
more accurate. Increasingly accurate predictions will 
be followed by reduction of avoidance behavior [64]. 
These observations add support to the importance of 
physical therapy and exercise quota, with patients pro-
gressively increasing their activity levels despite their 
fears of injury and discomfort associated with renewed 
use of deconditioned muscles.

From the respondent conditioning perspective, 
the people with pain may have learned to associate 
increases in pain with all kinds of stimuli that were 
originally associated with nociceptive stimulation 
(i.e., stimulus generalization). As the pain symptoms 
persist, more and more situations may elicit anxiety 
and anticipatory pain and depression because of the 
low rate of reinforcement obtained when behavior is 
greatly reduced; cf. [59]. Sitting, walking, cognitively 
demanding work or social interaction, sexual activity, 
or even thoughts about these activities may increase 
anticipatory anxiety and concomitant physiological 
and biochemical changes [61]. Subsequently, patients 
may respond inappropriately to several stimuli redu-
cing the frequency of many activities in addition to 
those that initially induced nociception. Physical 
abnormalities often observed in chronic pain patients 
(e.g., distorted gait, decreased range of motion, muscu-
lar fatigue) may actually result from secondary changes 
initiated in behavior through learning rather than con-
tinuing nociception. With chronic pain, the antici-
pation of suffering or prevention of suffering may be 
sufficient for the long-term maintenance of avoidance 
behaviors.

Cognitive factors
As noted previously, people are not passive responders 
to physical sensation; rather, they actively seek to make 
sense of their experience. They appraise their condi-
tions by matching sensations to some pre-Â�existing 

sensory stimulation from the site of bodily damage, 
environmental reinforcement, or successful avoidance 
of aversive social activity is not necessarily required 
to account for the maintenance of avoidance behavior 
or protective movements [57]. Linton, among others 
showed that avoidance of activities was related more to 
anxiety about pain than to actual pain [58].

Once an acute pain problem is established the 
patient may fear motor activities that he or she expects 
to result in pain, and this fear results in avoidance of 
activity [59, 60]. Non-occurrence of pain is a powerful 
reinforcer for future reduction of activity. In this way, 
the original respondent conditioning may be followed 
by an operant learning process whereby the nociceptive 
stimuli and the associated responses need no longer be 
present for the avoidance behavior to occur. In acute 
pain states it may be useful to reduce movement, and 
consequently to avoid pain in order to accelerate the 
healing process. Over time, however, anticipatory 
anxiety related to activity may develop and act as a 
conditioned stimulus for sympathetic activation (the 
conditioned response), which may be maintained 
after the original unconditioned stimulus (injury) and 
unconditioned response (pain and sympathetic activa-
tion) have subsided [59, 61].

Sympathetic activation and increases in muscle ten-
sion may be viewed as unconditioned responses that 
can elicit more pain. Even when no injury is present, 
pain related to sustained muscle contractions may also 
be conceptualized as an unconditioned stimulus, and 
conditioning may proceed in the same fashion as out-
lined above. Although an original association between 
pain and pain-related stimuli may result in anxiety 
regarding these stimuli, with time the expectation of 
pain related to activity may lead to avoidance of adap-
tive behaviors even if the nociceptive stimuli and the 
related sympathetic activation are no longer present.

In acute pain, many activities that are otherwise 
neutral or pleasurable may elicit or exacerbate pain, 
and are thus experienced as aversive and avoided. Over 
time, more and more activities may be seen as eliciting 
or exacerbating pain, and may be feared and avoided 
(stimulus generalization). Avoided activities may 
involve simple motor behaviors, but also work, leis-
ure, and sexual activity [61]. In addition to avoidance 
learning, pain may be exacerbated and maintained in 
an expanding number of situations. For example, anx-
iety-related sympathetic activation and accompanying 
muscle tension may occur both in anticipation and also 
as a consequence of pain; cf. [1]. Thus, psychological 
factors may directly affect nociceptive stimulation and 
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cancer [76]. Cassell’s observation was confirmed in a 
study published by Spiegel and Bloom who found that 
the pain severity ratings of cancer patients could be 
predicted by the use of analgesics and by the patients’ 
affective state, but also by their interpretations of pain 
[72]. Patients who attributed their pain to a worsening 
of their underlying disease experienced more pain than 
did patients with more benign interpretations, despite 
the same level of disease progression.

A person’s cognitions (beliefs, appraisals, expect-
ancies) regarding the consequences of an event and 
his or her ability to deal with it, are hypothesized to 
affect functioning in two waysÂ€– by directly influencing 
mood and indirectly influencing coping efforts. Both 
influences may affect physiological activity associated 
with pain such as muscle tension [77] and production 
of endogenous opioids [5].

The presence of pain may change the way people 
process pain-related and other information. For 
example, chronic pain may focus attention on all 
types of bodily signals. Arntz and Schmidt [78] sug-
gested that the processing of internal information may 
become disturbed in chronic pain patients. It is pos-
sible that pain patients become preoccupied with and 
over emphasize physical symptoms and interpret them 
as painful stimulation. In fact, studies of patients with 
diverse conditions, e.g., irritable bowel syndrome [79], 
fibromyalgia [80], angina pectoris [81], headaches [82], 
support the presence of what appears to be a hypersensi-
tivity characterized by a lowered threshold for labeling 
stimuli as noxious. Patients may interpret pain symp-
toms as indicative of an underlying disease, and they 
may do everything to avoid pain exacerbation, most 
often by resorting to inactivity [60, 83]. For example, in 
acute pain states, bed rest is often prescribed to relieve 
pressure on the spine. People with chronic pain may 
subsequently subscribe to a belief that any movement 
of the back may worsen their condition, and they may 
still maintain this belief in the chronic state, when 
inaction is not only unnecessary but also detrimental.

In a set of studies, Schmidt found that patients 
with low back pain demonstrated poor behavioral per-
sistence in various exercise tasks, and that their per-
formance on these tasks was independent of physical 
exertion or actual self-reports of pain [50, 51]. Instead, 
these patients’ exercise behaviors were related to their 
previous pain reports suggesting that having a nega-
tive view of their abilities and expecting increased pain 
influenced their behavior more than actual events or 
sensations. In another study, Council et al. noted that 
83% of patients with low back pain reported that they 

implicit model and determine whether a particular 
sensation is a symptom of a particular physical disorder 
that requires attention or can be ignored. In this way, 
to some extent, each person functions with a uniquely 
constructed reality. When information is ambiguous, 
people rely on general attitudes and beliefs based on 
experience and prior learning history. These beliefs 
determine the meaning and significance of the prob-
lems, as well as the perceptions of appropriate treat-
ment. If we accept the premise that pain is a complex, 
subjective phenomenon that is uniquely experienced 
by each person, then knowledge about idiosyncratic 
beliefs, appraisals, and coping repertoires becomes 
critical for optimal treatment planning and for accur-
ately evaluating treatment outcome [65, 66].

A great deal of research has been directed toward 
identifying cognitive factors that contribute to pain 
and disability [67, 68]. These studies have consist-
ently demonstrated that patients’ attitudes, beliefs, 
and expectancies about their plight, themselves, their 
coping resources, and their healthcare system affect 
their reports of pain, activity, disability, and response 
to treatment [69–71].

Beliefs about pain
Clinicians working with chronic pain patients are aware 
that patients having similar pain histories and reports of 
pain may differ greatly in their beliefs about their pain. 
Certain beliefs may lead to maladaptive coping, exacer-
bation of pain, increased suffering, and greater disability. 
For example, if pain is interpreted as signifying ongoing 
tissue damage rather than viewed as being the result of a 
stable problem that may improve, it is likely to produce 
considerably more suffering and behavioral dysfunction 
even though the amount of nociceptive input in the two 
cases may be equivalent [72]. People who believe that 
their pain is likely to persist may be quite passive in their 
coping efforts and fail to use cognitive or behavioral 
strategies to cope with pain. People with chronic pain 
who consider their pain an unexplainable mystery may 
minimize their own abilities to control or decrease pain, 
and be less likely to rate their coping strategies as effect-
ive in controlling and decreasing pain [73, 74].

Moreover, people with chronic pain’s beliefs about 
the implications of a disease can affect their perception 
of symptoms [66, 75]. For example, Cassell cited the case 
of a patient whose pain could easily be controlled with 
codeine when he attributed it to sciatica, but required 
significantly greater amounts of opioids to achieve the 
same degree of relief when he attributed it to metastatic 
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to treatment, response to treatment, and disability. 
For example, Schwartz et al. presented patients with 
information about the role of cognitive, affective, and 
behavioral factors and their own role in the rehabili-
tation process [87]. Following treatment, patients who 
rated the information as applicable to their pain condi-
tion had much better outcomes. Those who disagreed 
with the concepts presented were found at follow-up to 
have higher levels of pain, lower levels of activity, and a 
high degree of dissatisfaction.

The results of several studies suggest that when suc-
cessful rehabilitation occurs, there appears to be an 
important cognitive shiftÂ€– a shift from beliefs about 
helplessness and passivity to resourcefulness and ability 
to function regardless of pain. For example, Williams 
and Thorn [74] found that chronic pain patients who 
believed that their pain was an “unexplained mystery” 
reported high levels of psychological distress and pain, 
and also showed poorer treatment compliance than 
patients who believed that they understood their pain.

In a process study designed to evaluate the direct 
association between patients’ beliefs and symptoms, a 
thought-sampling procedure was used to evaluate the 
nature of patients’ cognitions during and immediately 
following headache, both prior to and following treat-
ment [88]. Results indicated that there were significant 
changes in certain aspects of headache-related think-
ing in treated groups compared to a control group. 
Treated patients made significantly fewer negative 
appraisal (e.g., “It’s getting worse,” “There is nothing I 
can do”) and significantly more positive appraisals than 
untreated patients. Treated patients learned to evalu-
ate headaches in a more positive fashion. Importantly, 
patients who had the largest positive shifts in appraisal 
reported the greatest reduction in headache intensity. 
Remarkably, treated patients also reported significantly 
fewer headache days per week and lower intensity of 
pain than untreated controls.

The results of Newton and Barbaree’s study support 
the argument that changes in cognitive reactions to 
headache may underlie headache improvement [88]; 
see also [16, 89]. Many additional pain treatment out-
come studies support the idea that reducing negative 
appraisals is one way to reduce pain and associated suf-
fering. In considering the efficacy of biofeedback for 
back pain patients, Nouwen and Solinger concluded 
that “simultaneous accomplishment of muscle ten-
sion reduction and lowering reported pain convinced 
patients that muscle tension, and subsequently pain, 
could be controlled [90]. As self-control could not be 
demonstrated in most patients, it seems plausible that 

were unable to complete a movement sequence includ-
ing leg lifts and lateral bends because of anticipated 
pain; yet, only 5% were unable to perform the activities 
because of actual lack of ability [84]. Thus, the ration-
ale for their avoidance of exercise was not the presence 
of pain, but their learned expectation of heightened 
pain and accompanying physical arousal, factors 
which might further exacerbate pain and reinforce the 
patients’ beliefs regarding the pervasiveness of their 
disability [66, 75]. These results are consistent with the 
respondent learning factors described above. Patients’ 
negative perceptions of their capabilities for physical 
performance form a vicious circle, with the failure to 
perform activities reinforcing the perception of help-
lessness and incapacity [50, 51].

Most recently, there has been a shift in focus from 
patients’ negative perceptions about their abilities, to 
their healthcare providers’ beliefs. Linton et al. evalu-
ated healthcare providers’ beliefs regarding chronic 
pain, and reported that two-thirds of healthcare pro-
viders reported they would advise avoidance of pain-
inducing activities, and more than 25% reported the 
belief that sick leave was beneficial in the recuperation 
from back pain [85]. Further, patients that were treated 
by doctors that recommended bed rest and analgesics 
as needed experienced more disability at follow-up 
as compared to patients that were treated by doctors 
that recommended self-care strategies [86]. This inter-
action among providers and patients highlights the 
importance of social factors in pain experience.

Jensen et al. demonstrated that patient beliefs that 
emotions affected their pain, that others should be 
solicitous when they experienced pain, and that they 
were disabled by pain were positively associated with 
psychosocial dysfunction [70]. For example, patients 
who believed that they were disabled by pain and that 
they should avoid activity because pain signified dam-
age were more likely to reveal physical disability than 
were patients who did not hold these beliefs.

Once cognitive structures (based on memories and 
meaning) about a disease are formed, they become 
stable and are very difficult to modify. Patients tend to 
avoid experiences that could invalidate their beliefs, 
and they guide their behavior in accordance with 
these beliefs even in situations where the beliefs are no 
longer valid. Consequently, as noted above in describ-
ing respondent conditioning, they do not receive cor-
rective feedback.

In addition to beliefs about the ability to function 
despite pain, beliefs about pain per se appear to be 
of importance in understanding patients’ adherence 
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perceived control over physiological activity and gen-
eral health was significantly correlated with reduction 
in headache activity [98]. Flor and Turk examined 
the relationship among general and situation-specific 
pain-related thoughts, conceptions of personal control, 
pain severity, and disability levels in people with low 
back pain and rheumatoid arthritis (RA) [69]. General 
and situation-specific convictions of uncontrollability 
and helplessness were more highly related to pain and 
disability than were disease-related variables for both 
samples. The combination of both situation-specific 
and general cognitive variables explained 32% and 
60% of the variance in pain and disability, respectively. 
The addition of disease-related variables improved the 
predictions only marginally. People’ beliefs about the 
extent to which they can control their pain are asso-
ciated with various other outcome variables including 
medication use, activity levels, and psychological func-
tioning [93].

Self-efficacy
Closely related to the sense of control over aversive 
stimulation is the concept of “self-efficacy.” A self- 
efficacy expectation is defined as a personal conviction 
that one can successfully execute a course of action 
(i.e., perform required behaviors) to produce a desired 
outcome in a given situation. This construct appears to 
be a major mediator of therapeutic change.

Bandura suggested that if a person has sufficient 
motivation to engage in a behavior, the person’s self-
efficacy beliefs are what determine which activities to 
initiate, the amount of effort expended, and extent of 
persistence in the face of obstacles and aversive experi-
ences [99, 100]. Efficacy judgments are based on the 
following four sources of information regarding one’s 
capabilities, in descending order of impact:
1.	 one’s own past performance at the task or similar 

tasks;
2.	 the performance accomplishments of others who 

are perceived to be similar to oneself;
3.	 verbal persuasion by others that one is capable; 

and
4.	 perception of one’s own state of physiological 

arousal, which is in turn partly determined by 
prior efficacy estimation.

Encouraging patients to undertake subtasks that 
are increasingly difficult, or close to the desired behav-
ioral repertoire, can create performance mastery 
experience. From this perspective, the occurrence of 
coping behaviors is conceptualized as being mediated 

the feeling of self-control, rather than actual control of 
physiological functions or events is crucial for further 
reductions.” In other words, it appears that the extent to 
which patients believe that voluntary control over mus-
cles has been achieved dictates the outcome, even when 
their beliefs are not accompanied by lasting reductions 
in muscular reactivity.

Similar to Nouwen and Solinger’s interpretation 
[90], Blanchard speculated that for headache patients 
the maintenance of treatment effects endures in spite 
of almost universal cessation of regular home practice 
of biofeedback, because the self-perpetuating cycle of 
chronic headache has been broken [16]. The experi-
ence of headache serves as a stressor, which can con-
tribute to future headaches. By the end of biofeedback 
treatment, when patients have experienced noticeable 
headache relief, it is as if they have redefined them-
selves as able to cope with headaches. Removing one 
source of stress appears to help patients to cope with 
recurrences more adaptively.

Clearly, it appears essential for people with chronic 
pain to develop adaptive beliefs about the relation 
among impairment, pain, suffering, and disability, 
and to de-emphasize the role of experienced pain in 
their regulation of functioning. In fact, results from 
numerous treatment outcome studies have shown that 
changes in pain level do not parallel changes in other 
variables of interest, including activity level, medica-
tion use, return to work, rated ability to cope with pain, 
and pursuit of further treatment [91, 92].

Beliefs about controllability
There are many laboratory studies demonstrating 
that controllability of aversive stimulation reduces its 
impact [93, 94]. Conversely, there is evidence that the 
explicit expectation of uncontrollable pain stimulation 
may cause subsequent nociceptive input to be per-
ceived as more intense [95].

People with chronic pain typically perceive a lack 
of personal control, which probably relates to their 
ongoing but unsuccessful efforts to control their pain. 
A large proportion of chronic pain patients appear 
to believe that they have limited ability to exert con-
trol over their pain [96]. Such negative, maladaptive 
appraisals about the situation and their personal effi-
cacy may reinforce the experience of demoralization, 
inactivity, and over-reaction to nociceptive stimulation 
commonly observed in chronic pain patients [97].

Mizener et al. demonstrated that among success-
fully treated migraine headache patients increases in 
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and RA cited above appear to support Bandura’s 
proposal.

Cognitive errors
In addition to specific self-efficacy beliefs, a number 
of investigators have suggested that a common set of 
“cognitive errors” affect perceptions of pain, affective 
distress, and disability [106–108]. A cognitive error 
is a negatively distorted belief about oneself or one’s 
situation.

As is the case with self-efficacy, specific cognitive 
errors and distortions have been linked consistently 
to depression, self-reported pain severity, and dis-
ability in chronic pain patients [109]. Such negative 
thoughts (1) appear to predict long-term adjustment 
to chronic pain; (2) may mediate a portion of the rela-
tionship between disease severity and adjustment; and  
(3) uniquely contribute (over and above other cogni-
tive factors) to the prediction of adjustment [108].

Catastrophizing appears to be a particularly potent 
cognitive error that greatly influences pain and dis-
ability [110, 111]. Several lines of research, including 
experimental laboratory studies of acute pain with nor-
mal volunteers and field studies with patients suffering 
clinical pain, show that catastrophizing and adaptive 
coping strategies (see below) are important in deter-
mining the reaction to pain.

People who spontaneously utilized fewer catastro-
phizing self-statements and more adaptive coping strat-
egies rated experimentally induced pain as lower, and 
tolerate nociceptive stimuli longer than did those who 
reported more catastrophizing thoughts; Â�moreover, 
people who spontaneously utilize more catastrophiz-
ing self-statements reported more pain, distress and 
disability in several acute and chronic pain studies, as 
reviewed by various authors [112, 113].

Butler et al. demonstrated that in the case of post-
surgical pain, cognitive coping strategies and cata-
strophizing thoughts correlated significantly with 
medication use, pain reports, and nurses’ judgments 
of peoples’ pain tolerance [114]. Turner and Clancy 
showed that during cognitive-behavioral treatment, 
reductions in catastrophizing were significantly related 
to increases in pain tolerance and reductions in Â�physical 
and psychosocial impairment [115].

Following treatment, reductions in catastrophizing 
were related to reduction in pain intensity and physical 
impairment. In a cognitive behavioral treatment study 
specifically designed to decrease catastrophic thinking 
for people with chronic headache, participants reported 

by the individual’s beliefs that situational demands do 
not exceed his or her coping resources.

Dolce et al. [101], and Litt [102] reported that 
low self-efficacy ratings regarding pain control are 
related to low pain tolerance, and that they are bet-
ter predictors of tolerance than are objective levels 
of noxious stimuli. The relationship between pain 
patients’ self-efficacy ratings of perceived ability to 
control pain has been replicated in several studies. 
For example, Manning and Wright obtained self- 
efficacy ratings from women expecting their first 
child concerning their ability to have a medication-
free childbirth [103]. These ratings were good pre-
dictors of medication use and time in labor without 
medication. Similarly, Council et al. had patients rate 
their self-efficacy as well as expectancy of pain related 
to the performance of movement tasks [84]. Patients’ 
performance levels were highly related to their self-
efficacy expectations, which in turn appeared to be 
determined by their expectancy of pain levels.

Converging lines of evidence from investigations 
of both laboratory and clinical pain indicate that per-
ceived self-efficacy operates as an important cognitive 
factor in pain control, adaptive psychological function-
ing, disability, impairment, and treatment outcome 
[104]. What are the mechanisms that account for the 
association between self-efficacy and behavioral out-
come? Cioffi has suggested that at least four psycho-
logical processes may be responsible[105]:
1.	 as perceived self-efficacy decreases anxiety and 

its concomitant physiological arousal, the person 
may approach the task with less potentially 
distressing physical information to begin with;

2.	 the efficacious person is able to willfully 
distract attention from potentially threatening 
physiological sensations;

3.	 the efficacious person perceives and is distressed 
by physical sensations, but simply persists in the 
face of them (stoicism); and

4.	 physical sensations are neither ignored nor 
necessarily distressing, but rather are relatively 
free to take on a broad distribution of meanings 
(change interpretations).

Bandura [99, 100] suggested that those techniques 
that most enhance mastery experiences would be 
the most powerful tools for bringing about behav-
ior change. He proposed that cognitive variables are 
the primary determinants of behavior, but that these 
Â�variables are most affected by performance accom-
plishments. The studies on headache, back pain, 
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to be related to greater pain and depression [71, 119]. 
However, beyond this, there is no evidence supporting 
the greater effectiveness of any one active coping strat-
egy compared to any other [120]. It seems more likely 
that different strategies will be more effective than 
others for some people at some times, but not neces-
sarily for all people all of the time.

A number of studies have demonstrated that if 
individuals are instructed in the use of adaptive coping 
strategies, their ratings of pain intensity decrease and 
tolerance for pain increases, as reviewed by Fernandez 
and Turk [120]. The most important factor in poor 
coping appears to be the presence of catastrophizing, 
rather than differences in the nature of specific adap-
tive coping strategies [121]. Turk et al. concluded that 
“what appears to distinguish low from high pain toler-
ant individuals are their cognitive processing, catastro-
phizing thoughts and feelings that precede, accompany, 
and follow aversive stimulation” [3].

Affective factors
Pain is ultimately a subjective, private experience, but it 
is invariably described in terms of sensory and affective 
properties. As defined by the International Association 
for the Study of Pain:Â€“(Pain) is unquestionably a sen-
sation in a part or parts of the body but it is also always 
unpleasant and therefore also an emotional experi-
ence” [122]. The central and interactive roles of sen-
sory information and affective state are supported by 
an overwhelming amount of evidence [123].

The affective components of pain include many 
different emotions, but they are primarily negative 
in quality. Anxiety and depression have received the 
greatest amount of attention in chronic pain patients.

Depression
After reviewing a large body of literature, Banks and 
Kerns concluded that from 30% to 50% of chronic pain 
patients suffer from depression [124]. In the majority 
of cases, depression appears to be patients’ reaction to 
their plight. Some have suggested that chronic pain is a 
form of masked depression; although this may be true 
in a small number of cases, there is no empirical sup-
port for the hypothesis that depression precedes the 
development of chronic pain [125].

Given our description of the plight of people with 
chronic pain, it is not surprising that a large number 
of chronic pain patients are depressed. It is interesting 
to ponder the other side of the coin. How is it that all 
people with chronic pain disorders are not depressed? 

significant reductions in catastrophic thinking as com-
pared to wait-list controls, and approximately 50% of 
those treated reported meaningful changes in health 
indices as well [116]. As noted earlier, Flor and Turk [69] 
found that in low back pain patients and people with RA, 
significant percentages of the variance in pain and dis-
ability were accounted for by cognitive factors that were 
labeled catastrophizing, helplessness, adaptive coping, 
and resourcefulness. In both the low back pain and the 
RA groups, the cognitive variables of catastrophizing 
and adaptive coping had substantially more explanatory 
power than did disease-related variables or impairment. 
Finally, Keefe et al. found that RA patients who reported 
high levels of pain, physical disability, and depression 
had reported excessive catastrophizing ideation on 
questionnaires administered 6Â€months earlier [117].

In an effort to explore the combined predictive 
capacity of catastrophizing measures and physio-
logical measures, Wolff and colleagues evaluated lower 
paraspinal muscle tension and cardiac reactivity to 
emotional arousal, and found that high catastrophiz-
ers who had high resting muscle tension reported the 
highest pain levels [118]. Additionally, high catastro-
phizers with low cardiovascular reactivity to emotional 
arousal, reported the greatest pain levels. This experi-
ment highlights the important interaction among 
physiological and cognitive factors in pain experience.

Coping
Self-regulation of pain and its impact depend on peo-
ples’ specific ways of dealing with pain, adjusting to 
pain, and reducing or minimizing distress caused by 
painÂ€– in other words, their coping strategies. Coping is 
assumed to involve spontaneously employed purpose-
ful and intentional acts, and it can be assessed in terms 
of overt and covert behaviors. Overt behavioral coping 
strategies include rest, use of relaxation techniques, or 
medication. Covert coping strategies include various 
means of distracting oneself from pain, reassuring one-
self that the pain will diminish, seeking information, 
and problem solving. Coping strategies are thought to 
act to alter both the perception of pain intensity and 
the ability to manage or tolerate pain and to continue 
everyday activities [3, 108].

Studies have found active coping strategies (efforts 
to function in spite of pain or to distract oneself from 
pain, such as engaging in activity or ignoring pain) 
to be associated with adaptive functioning, and pas-
sive coping strategies (such as depending on others 
for help in pain control and restricting one’s activities) 
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performance in trunk-extension, flexion, and weight-
lifting tasks, even after statistically controlling for the 
effects of pain intensity. Moreover, Vlaeyen et al. found 
that fear of movement/(re)injury was the best predictor 
of the patient’s self-reported disability among chronic 
back pain patients and that physiological sensory per-
ception of pain and biomedical findings did not add 
any predictive value [60]. Approximately two-thirds 
of chronic non-specific low back pain sufferers avoid 
back straining activities because of fear of (re)injury 
[132]. Interestingly, reduction in pain-related anxiety 
predicts improvement in functioning, affective dis-
tress, pain, and pain-related interference with activity 
[133]. Clearly, fear, pain-related anxiety, and concerns 
about harm-avoidance all play an important role in 
chronic pain and need to be assessed and addressed in 
treatment.

Enduring psychological and functional limitation 
following a traumatic event is frequently indicative of 
“post-traumatic stress disorder” (PTSD). Traumatic 
events have been associated with a set of symptoms 
including nightmares, recurrent and intrusive rec-
ollections about the trauma, avoidance of thoughts 
or activities associated with the traumatic event, and 
symptoms of increased arousal such as insomnia and 
hyperarousal. When this set of symptoms closely fol-
lows a known traumatic event over an extended period 
of time, they are labeled PTSD. Significant minorities of 
chronic pain sufferers attribute the onset of their symp-
toms to a specific trauma such as a motor vehicle acci-
dent. Results of research suggest an exceedingly high 
prevalence of PTSD in patients presenting to chronic 
pain clinics [134, 135].

In a preliminary study, Sherman et al. found that 
over 50% of a sample of 93 treatment-seeking fibro-
myalgia syndrome (FMS) patients reported symp-
toms of PTSD [136]. Those who experienced these 
anxiety-related symptoms reported significantly 
greater Â�levels of pain, life interference, emotional dis-
tress, and greater inactivity than did the patients who 
did not report PTSD-like symptoms. Over 85% of the 
sample with significant PTSD symptoms compared to 
50% of the patients without significant PTSD symp-
toms demonstrated significant disability. Geisser, et 
al. reported similar results for a heterogeneous sam-
ple of chronic pain patients [137]. Sherman et al. 
suggest that based on these results, clinicians should 
assess the presence of these symptoms, as the failure 
to attend to them in treatment may undermine suc-
cessful outcomes [136].

Turk and colleagues examined this question and deter-
mined that patients’ appraisals of the impact of the pain 
on their lives and of their ability to exert any control 
over their pain and lives mediated the pain–depression 
relationship [27, 28, 94, 126]. That is, those patients 
who believed that they could continue to function des-
pite their pain, and that they could maintain some con-
trol despite their pain, did not become depressed.

Anxiety
Anxiety is commonplace in chronic pain. Pain-related 
fear, and concerns about harm-avoidance appear to 
exacerbate symptoms [49]. Anxiety is an affective state 
that is influenced by appraisal processes, to cite the 
stoic philosopher Epictetus, “There is nothing either 
bad or good but thinking makes it so.” There is a recip-
rocal relationship between affective state and cogni-
tive-interpretive processes whereby thinking affects 
mood and mood influences appraisals and ultimately 
the experience of pain.

Threat of intense pain captures attention and is 
difficult to disengage from. Continual vigilance and 
monitoring of noxious stimulation and the belief that 
it signifies disease progression may render even low 
intensity nociception less bearable. As we noted in our 
discussion of respondent conditioning, the experience 
of pain may initiate a set of extremely negative thoughts 
and arouse fearsÂ€– fears of inciting more pain, injury, 
and the future impact [127]. Fear of pain and antici-
pation of pain are cognitive-perceptual processes that 
are not driven exclusively by the actual sensory experi-
ence of pain and can exert a significant impact on the 
level of function and pain tolerance [128, 129]. Several 
investigators have suggested that fear of pain, driven by 
the anticipation of pain rather than the sensory experi-
ence of pain, is a strong negative reinforcement for the 
persistence of avoidance behavior and the functional 
disability [49, 59, 60].

Avoidance behavior is reinforced in the short-term, 
through the reduction of suffering associated with noci-
ception [130]. Avoidance, however, can be a maladap-
tive response if it persists and leads to increased fear, 
limited activity, and other physical and psychological 
consequences that contribute to disability and persist-
ence of pain. Studies have demonstrated that fear of 
movement and fear of (re)injury are better predictors 
of functional limitations than biomedical parameters 
[49, 130, 131]. For example, Crombez et al. showed that 
pain-related fear was the best predictor of behavioral 
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directed towards threatening information like bod-
ily sensations leads to greater arousal. Because of this 
attentional process those with high AS may be primed 
such that minor painful stimuli may be amplified [83].

Anxiety sensitivity refers to the fear of anxiety 
symptoms based on the belief that they will have 
harmful consequence [147]. Asmundson et al. have 
demonstrated that AS is correlated with exaggerated 
fear responses [148]. The unpleasantness of this exag-
gerated fear response can lead people with high AS to 
behave in ways that reduce fear and anxiety-related 
bodily sensations. Such behavior often takes the form 
of avoidance to prevent exacerbation of symptoms and 
further injury.

Preliminary studies that demonstrate the import-
ance of anxiety sensitivity as a predispositional factor 
in chronic pain have been reported. Asmundson and 
Norton [149] found a positive association between AS 
and pain-related anxiety, escape/avoidant behaviors, 
fear of negative consequences of pain, and negative 
affect. Not only were patients with high AS more likely 
to experience greater cognitive disturbance as a result 
of their pain, they were likely to use greater amounts of 
analgesic medication to control equal amounts of pain 
compared to those with low or medium AS. Further, 
Asmundson and Taylor demonstrated that AS directly 
exacerbates fear of pain and indirectly exacerbates 
pain-specific avoidance behavior even after controlling 
for the direct influences of pain severity on these varia-
bles [150]. For a more extensive review see Asmundson 
et al. [148].

General fearful appraisals of bodily sensations may 
sensitize predisposed people and cause high awareness 
of bodily sensations. Thus, AS is only one individual 
difference characteristic that might predispose people 
to develop and maintain chronic pain and disability. 
For example, somatization, negative affectivity, bod-
ily preoccupation, and catastrophic thinking also may 
be involved [151, 152]. Vlaeyen et al. argue that a style 
of catastrophic thinking about pain may be a risk fac-
tor for the emergence of pain-related fear [60]. Many 
studies have attempted to use different measures of 
psychopathology to predict pain patients’ responses to 
conservative and surgical interventions, but Â�discussion 
of this topic is beyond the scope of this chapter [153].

The effect of psychological  
and social factors on pain
Psychological and social factors may act indirectly on 
pain and disability by reducing physical activity, and 

Anger
Anger has been widely observed in patients with 
chronic pain [138, 139]. Summers et al. examined 
patients with spinal cord injuries and found that anger 
and hostility explained 33% of the variance in pain 
severity [140]. Kerns et al. found that the internaliza-
tion of angry feelings accounted for a significant pro-
portion of variances in measures of pain intensity, 
perceived interference, and reported frequency of pain 
behaviors [141].

Frustrations related to persistence of symptoms, 
limited information on etiology, and repeated treatment 
failures along with anger toward employers, insurance 
companies, the healthcare system, family members, 
and themselves, all contribute to the general dysphoric 
mood of patients [142, 143]. Kerns et al. noted that 
internalization of angry feelings was strongly related to 
measures of pain intensity, perceived interference, and 
reported frequency of pain behaviors [141].

The precise mechanisms by which anger and frus-
tration exacerbate pain are not known. One reasonable 
possibility is that anger exacerbates pain by increasing 
autonomic arousal [144]. Anger may also block motiv-
ation for and acceptance of treatments oriented toward 
rehabilitation and disability management rather than 
cure. Yet rehabilitation and disability management are 
often the only treatments available for these patients.

Personality factors
The search for specific personality factors that predis-
pose people to develop chronic pain has been a major 
emphasis of psychosomatic medicine. Studies have 
attempted to identify a specific “migraine-personality,” 
an “RA” personality, and a more general “pain-prone 
personality” [145]. By and large, these efforts have 
received little support and have been challenged [125]. 
However, on the basis of their prior experiences, people 
develop idiosyncratic ways of interpreting informa-
tion and coping with stress. Avoidance and the result-
ing failure to experience disconfirmation prevent the 
extinction or modification of these interpretations and 
expectations. There is no question that these unique 
patterns will have an effect on their perceptions of and 
responses to the presence of pain [146].

Pain is essential for survival. Thus, attention may be 
primed to process painful stimuli ahead of other atten-
tional demands. People with high levels of anxiety sen-
sitivity (AS) may be especially hypervigalent to pain 
as well as other noxious sensations. Selective attention 
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by depression and cognitive coping style than by pain 
demographic variables (e.g., number of surgeries or 
duration of pain). Flor et al. replicated these results 
and extended them to patients with temporomandibu-
lar disorders (TMDs) [155]. For this group, imagery 
reconstruction of pain episodes produced elevated 
Â�tension in facial muscles.

The natural evolution and course of many chronic 
pain syndromes are unknown. At the present time, it is 
probably more appropriate to refer to abnormal psy-
chophysiological patterns as antecedents of chronic 
pain states or to view them as consequences of chronic 
pain that subsequently maintain or exacerbate the 
symptoms, rather than to assign them any direct etio-
logical significance [160].

Implications for treatment
We have emphasized that pain is a subjective percep-
tual event that is not solely dependent on the extent of 
tissue damage or organic dysfunction. The intensity of 
pain reported and the responses to the perception of 
pain are influenced by a wide range of factors, such as 
meaning of the situation, attentional focus, mood, prior 
learning history, cultural background, environmental 
contingencies, social supports, and financial resources, 
among others. The research we reviewed supports the 
importance of these in the etiology, severity, exacerba-
tion, and maintenance of pain, suffering, and disability.

Treatment based on the biopsychosocial perspec-
tive must not only address the biological basis of symp-
toms; it must incorporate the full range of social and 
psychological factors that have been shown to affect 
pain, distress, and disability. Therefore, treatment 
should be designed not only to alter physical contribu-
tors but also to change the patient’s behaviors regardless 
of the patient’s specific pathophysiology and without 
necessarily controlling pain per se [3, 40]. Treatment 
from the biopsychosocial perspective focuses on pro-
viding the patient with techniques to gain a sense of 
control over the effects of pain on his or her life, by 
modifying the affective, behavioral, cognitive, and sen-
sory facets of the experience. Behavioral experiences 
help to show patients that they are capable of more than 
they assumed they were, thus increasing their sense of 
personal competence.

Treatment
There are a number of different approaches to facili-
tate adaptation and self-management of symptoms. 

consequently reducing muscle flexibility, muscle tone, 
strength, and physical endurance. Fear of reinjury, fear 
of loss of disability compensation, and job dissatisfac-
tion can also influence the return to work. Several stud-
ies have suggested that psychological factors may also 
have a direct effect on physiological parameters associ-
ated more directly with the production or exacerbation 
of nociception. Cognitive interpretations and affective 
arousal may directly affect physiology by increasing 
sympathetic nervous system arousal [154], endogen-
ous opioid (endorphin) production, and elevated levels 
of muscle tension [77, 155].

Effect of thoughts on sympathetic 
arousal and muscle tension
Circumstances that are appraised as potentially threat-
ening to safety or comfort are likely to generate strong 
physiological reactions. For example, Rimm and Litvak 
demonstrated that subjects exhibited physiological 
arousal by simply thinking about a painful stimulus [156]. 
In an early study, Barber and Hahn showed that subjects’ 
self-reported discomfort and physiological responses 
[frontalis electromyographic (EMG) Â�activity, heart rate, 
skin conductance] were similar whether they imagined 
taking part in a cold-pressor test or Â�actually participated 
in it [157]. In patients with recurrent migraine headaches 
simply processing words Â�describing migraine headaches 
can increase skin conductance [158].

Chronic increases in sympathetic nervous system 
activation, known as increased skeletal muscle tone, 
may set the stage for hyperactive muscle contraction 
and possibly for the persistence of a contraction follow-
ing conscious muscle activation. Excessive sympathetic 
arousal and maladaptive behaviors can be immediate 
precursors of muscle hypertonicity, hyperactivity, and 
persistence. These in turn may be the proximate causes 
of chronic muscle spasm and pain. It is common for 
persons in pain to exaggerate or amplify the signifi-
cance of their problem and needlessly “turn on” their 
sympathetic nervous systems [159]. In this way, cog-
nitive processes may influence sympathetic arousal 
and thereby predispose individuals to further injury or 
otherwise complicate the process of recovery.

Several studies support the direct effect of Â�cognitive 
factors on muscle tension. For example, Flor et al. dem-
onstrated that discussing stressful events and pain 
produced elevated levels of EMG activity localized to 
the site of back pain patients’ pain [77]. The extent of 
abnormal muscular reactivity was better predicted 
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merely surrogates for the subjective experience of pain. 
Furthermore persistent noxious symptoms will take a 
toll on those others living with or in close contact with 
the patients [165].

Behavior is communication that elicits responses 
from observers. Consider a woman who is rubbing 
her neck and moaning. Her husband observes these 
behaviors and infers his wife’s neck pain is flaring up. 
If he acknowledges her pain, brings her medication, 
then rubs her neck, and spends time talking with her, 
assuming these are desired responses, they will serve as 
positive reinforcement. What the patient has learned 
is that her “pain-related” behaviors communicated 
a message to her husband. This learning process may 
increase the likelihood that she will increase these 
behaviors as a way of obtaining desired responses from 
others in the future.

Behavioral principles work in another way. 
Avoidance of undesirable activity and or behaviors 
that reduce distress is negatively reinforcing. Negative 
reinforcement strengthens a behavior because the 
negative condition is terminated or avoided as a conse-
quence of the behavior. Consider a patient in physical 
therapy who reports that whenever he performs cer-
tain exercises his pain increases. The physical therapist 
may tell him to stop the activity (“if it hurts, don’t do 
it”). Assuming his pain is reduced by termination of the 
activity, the patient will learn that avoidance of activity 
has a positive effect. Avoidance is a positive outcome 
and may negatively reinforce similar behaviors when 
the circumstance arises again. This has the unintended 
consequence of increasing physical deconditioning. 
Although this may be an appropriate response for acute 
pain, it may not be in the context of chronic pain and 
the attainment of corrective feedbackÂ€– activity may 
not increase pain. Corrective feedback is necessary in 
order to learn that “hurt” and “harm” are not the same 
thing.

Physicians and patients also demonstrate a potent 
reciprocal relationship of reinforcement influencing 
each others’ behaviors. Studies have shown that phy-
sicians prescribe treatment for pain patients based on 
observations of patients’ behaviors including emo-
tional distress, vs. physical pathology or pain severity 
[55, 166]. Conversely, patients observe the responses 
of their physicians. If they note (learning may not be a 
conscious process) that either the physician increases 
their analgesic medication when they are more demon-
strativeÂ€ – “pain behaviors”, complain more, appear 
more distressed, the next time they visit the physician 

The most common treatment approaches include 
insight-oriented therapies, behavioral treatments, and 
cognitive-behavioral therapy (CBT). In addition sev-
eral techniques based on these models have been effi-
cacious (i.e., motivational interviewing, biofeedback, 
relaxation, guided imagery, hypnosis, and meditation) 
independently or as part of comprehensive rehabilita-
tion. In this review, we provide an overview of psycho-
logical approaches and techniques for the treatment of 
patients with chronic pain. We Â�emphasize the cognitive-
behavioral perspective for conceptualization and treat-
ment within an interdisciplinary framework because it 
has the greatest empirical support [3, 92, 161].

Insight-oriented approaches
Insight-oriented approaches are predicated on the 
belief that chronic physical pain may be somatic pres-
entations of emotional distress, and non-conscious 
factors will influence both the onset and mainten-
ance of symptoms. As one set of evidence to support 
this assumption, insight-oriented practitioners often 
cite the data on the prevalence of childhood physical 
and sexual abuse acknowledged by people reporting 
chronic pain [85, 162].

Psychodynamically oriented therapy and insight-
oriented approaches primarily focus on early rela-
tionship experiences that are reconstructed within the 
therapeutic relationship. The therapeutic relationship 
reintegrates emotions into symbolic and available 
mental processes, resulting in improved emotional 
regulation [163]. Although insight-oriented psycho-
therapy may be useful with selected individuals to our 
knowledge, no randomized controlled trials have been 
published demonstrating its efficacy for people with 
chronic pain problems [163].

The role of reinforcement in maintenance  
of pain behavior
Pain is subjective, the only way we know about some-
one’s pain is to ask, observe, and make inferences about 
their behavior. When patients are asked about their 
pain, they may provide a number of descriptors that 
convey information; however, there is no objective cri-
terion. Observation of behavior, for example, limping 
or grimacing, may indicate something about subjective 
states. However this inference can only be confirmed 
by self-report since the association between objective 
evidence of pathology is only weakly associated with 
reported pain [164]. Self-report or other behaviors are 
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Reduction and ultimately elimination of the con-
nection between pain behaviors and their positive or 
negative consequences is used to increase and main-
tain desired behaviors and decrease pain-compatible 
behaviors. With operant behavioral treatment, per-
sons are expected to be active in setting treatment goals 
and follow through with recommendations [3]. The 
efficacy of operant treatment has been demonstrated 
in several studies of persons with various chronic pain 
disorders, including low pain [49] and fibromyalgia 
syndrome [168].

Cognitive-behavioral perspective  
and therapies
Perhaps the most commonly adopted treatment 
approach for chronic pain patients is CBT [92]. It is 
important to make a distinction between the cognitive-
behavioral perspective and cognitive and behavioral 
techniques [169]. The cognitive-behavioral perspec-
tive is predicated on the assumption that people hold 
beliefs that they are unable to function because of their 
pain, and that they are helpless to improve their situ-
ation. Treatment goals focus on helping people with 
pain to realize that they can, in fact, manage their 
problems, and provide them with skills to respond in 
more adaptive ways that can be maintained after treat-
ment is terminated. Cognitive-behavior therapy typ-
ically involves a combination of stress management, 
problem-solving, goal-setting, pacing of activities, 
and assertiveness. These skills can be integrated within 
a rehabilitation approach. Cognitive and behavioral 
techniques are woven into the fabric of treatment in 
an effort to enhance patients’ sense of self-control. 
Biofeedback, relaxation, mediation, guided imagery, 
and hypnosis (described below) can all be incorporated 
within CBT to facilitate perceptions of self-control. The 
objective is to help patients acquire a sense of hopeful-
ness, resourcefulness, and action to replace their more 
typical feelings of hopelessness, stress reactivity, and 
passivity.

Four key components of CBT have been described 
[169]: “education”, “skills acquisition”, “skills consoli-
dation”, and “generalization and maintenance”. The 
“education” component focuses on helping patients 
challenge their negative perceptions regarding their 
abilities, and to manage pain by making them aware of 
the role that thoughts and emotions play in potentiating 
and maintaining stress and physical symptoms – “cog-
nitive restructuring.” Cognitive restructuring includes 

they may present as more extreme to obtain attention 
and further treatment.

Failure to positively reinforce “well-behaviors” 
such as activity will influence behavior. Behavior that 
is not positively reinforced will be reduced or even 
extinguished.

Two treatment approaches have been developed 
based on the behavioral principles of Â�reinforcement 
and conditioning, as discussed above. These are 
described briefly in the next section.

Respondent conditioning
If a nociceptive stimulus is repeatedly paired with a 
neutral stimulus in close temporal proximity, the neu-
tral stimulus will elicit a pain response. This is referred 
to as classical or respondent conditioning. In chronic 
pain, many neutral or pleasurable activities may elicit 
or exacerbate pain. Thus, over time, a number of stimuli 
(e.g., activities) may be expected to elicit or exacerbate 
pain and will be avoided (i.e., stimulus generalization). 
The anticipatory fear of pain and restriction of activ-
ity, and not just the actual nociception, may contribute 
to disability. Anticipatory fear can also elicit physio-
logical reactivity that may aggravate pain. Thus, condi-
tioning may directly increase nociceptive stimulation 
and pain.

The longer inactivity prevails the more difficult 
it is to modify people’s convictions and behaviors. 
Treatment of pain from the respondent conditioning 
model includes repeatedly engaging in behaviors that 
produce progressively less pain than was predicted 
(corrective feedback)Â€ – exposure, which is then fol-
lowed by reductions in anticipatory fear and anxiety 
associated with the activity. Such transformations lend 
support to the importance of quota-based exercise pro-
grams, with participants progressively increasing their 
activity despite fear of injury and discomfort associ-
ated with use of deconditioned muscles.

Operant conditioning
Operant approaches focus on the extinction of pain 
behaviors. Therapists withdraw positive attention for 
pain behaviors while increasing reinforcement of well 
behaviors. The operant paradigm does not seek to 
uncover the etiology of symptoms but focuses on the 
maintenance of pain behaviors and deficiency of well 
behaviors. Pain behaviors are identified, as are their 
controlling antecedents and consequent reinforcers or 
punishments [161], such as overly solicitous behaviors 
by a spouse [167].
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where they believe that they have the skills and com-
petencies to respond in appropriate ways to problems 
as they arise. In this manner, attempts are made to help 
patients learn to anticipate future difficulties, develop 
plans for adaptive responding, and adjust their behav-
ior accordingly.

An important implication of the biopsychosocial 
perspective is the need first to identify the relevant 
physical, psychological, and social characteristics of 
patients, and then to develop treatments matched to 
patients’ characteristics and to evaluate their efficacy. 
The ultimate aim is the prescription of treatment com-
ponents that have been shown to maximize outcome 
for different subsets of patients [170].

The efficacy of CBT in treating various chronic pain 
disorders has been demonstrated in a large number of 
studies and has been reviewed in a number of reviews 
and meta-analyses [92, 171–173]. There is a wealth of 
evidence that CBT can help to restore function as well 
as reduce pain and disability-related behaviors [92, 
168]. Although CBT has been found to be helpful for a 
number of individuals, there are some for whom CBT 
is not beneficial. Investigators are just beginning to 
explore different aspects of CBT to answer the question 
“what works for whom?” [170, 174, 175].

With this overview of the cognitive-behavioral per-
spective, we now discuss specific techniques that can 
be incorporated with CBT when treating chronic pain 
patients. The primary objective of these techniques 
is enhancement of patients’ sense of self-efficacy by 
increasing a sense of control to combat the feelings of 
helplessness and demoralization often felt by people 
with chronic pain.

Motivational interviewing
Motivational interviewing was initially developed for 
substance abusers [176]; however, it has been adapted 
to chronic pain patients [177]. In the “contemplation” 
stage people with chronic pain acknowledge the risks 
associated with inactivity and passivity. The clin-
ical goal at this stage is to assist the patient to real-
ize that the risks of inactivity outweigh the perceived 
benefits.

When the patient is ready to become more active 
(“preparation” stage), the clinician helps the patient 
outline appropriate structured physical activities in 
which the person is willing to participate. Finally, in the 
“action” the stage clinician helps the person increase 
activity. This is followed by the “maintenance stage,” 

identifying maladaptive thoughts during problematic 
situations (e.g., during pain exacerbations, stressful 
events), introduction and practice of coping thoughts 
and behaviors, shifting from self-defeating to coping 
thoughts, practice of positive thoughts, and home prac-
tice and follow-up. The therapist encourages patients to 
test the adaptiveness of their thoughts, beliefs, expecta-
tions, and predictions. The crucial element is bringing 
about a shift in the patient’s repertoire from well-estab-
lished, habitual, and automatic but ineffective responses 
toward systematic problem-solving and planning, con-
trol of affect, behavioral persistence, or disengagement 
from self-defeating situations when appropriate [168].

The goal of “skills acquisition” and “consolidation” 
is to help people learn and, importantly, practice new 
pain management behaviors and cognitions, includ-
ing relaxation, problem solving, distraction methods, 
activity pacing, and communication. Therapists use 
education, didactic instruction, Socratic question-
ing, and role-playing techniques among others. The 
techniques, however, are less important than the gen-
eral message of self-management that is derived from 
experience using various techniques (some of which 
are described below). Patients may learn best from 
observing the outcomes of their own efforts rather 
than by instruction alone. Often CBT is carried out in 
a group context where the therapist can use the sup-
port of other patients and also have patients interact 
with each other to assist in providing alternative ways 
of thinking and behaving.

Finally, “generalization and maintenance” is geared 
toward solidifying skills and preventing relapse. 
Homework is an essential ingredient of CBT. Once 
patients have been taught and have practiced self-
management skills within the therapeutic context, it is 
essential that they practice these in their home envir-
onment where the therapist is not present to guide and 
support them. The difficulties that will inevitably arise 
when attempts are made at patients’ homes become 
important topics for discussion and further problem 
solving during therapeutic encounters. Problems that 
arise during home practice are viewed as opportun-
ities to assist patients to learn how to handle setbacks 
and lapses that will likely occur following treatment. 
In this phase, therapists assist patients to anticipate 
future problems and high-risk situations so that they 
can think about and practice the behavioral responses 
that may be necessary for adaptive coping.

The goal during the latter phase, then, is to enable 
patients to develop a problem-solving perspective 

  



32

Section 1.â•‡ The basis of pain management

There are many forms of meditation. We will des 
cribe two extensively researched general approaches; 
transcendental meditation and Zen or mindfulness 
meditation [185].

Transcendental meditation requires concentra-
tion; it involves focus on any one of the senses, like 
a zoom lens, on a specific object. For example, the 
individual repeats a silent word or phrase (“mantra”) 
with the goal of transcending the ordinary stream of 
thought [182, 186]. Mindfulness meditation is the 
opposite of transcendental meditation in that its goal 
is attempting awareness of the whole perceptual field, 
like a wide angle lens. Thus, it incorporates focused 
attention and whole field awareness in the present 
moment. For example, the individual observes with-
out judgment, thoughts, emotions, sensations, and 
perceptions as they arise moment by moment [183, 
187]. Bonadonna proposed that individuals with 
chronic illness have an altered ability to concen-
trate:Â€ therefore, transcendental meditation may be 
less useful than mindfulness meditation when one is 
sick [188].

Mindfulness meditation reframes the experi-
ence of discomfort in that physical pain or suffer-
ing becomes the object of meditation. Attention and 
awareness of discomfort or suffering is another part 
of human experience:Â€rather than be avoided it is to be 
experienced and explored [188]. Studies have found 
that mindfulness based interventions have decreased 
pain symptoms, increased healing speed, improved 
mood, decreased stress, contained healthcare costs, 
and decreased visits to primary care [182, 189].

Meditation has captured the attention of medi-
cine, psychology, and neurocognitive sciences. This is 
in part due to experienced meditators demonstrating 
reduced arousal to daily stress, better performance of 
tasks that require focused attention, and other health 
benefits [190, 191]. Lazar et al. found that long-term 
meditation in Western practitioners showed increased 
cortical thickness in areas related to somatosensory, 
auditory, visual, and interoceptive processing [190]. 
They found thickening in right Brodmann’s areas 
9/10, which has been shown to be involved in the inte-
gration of cognition and emotion. Meditation may be 
useful for chronic pain patients due to the recipro-
cal relationship between stress and pain symptoms. 
Higher alpha brain wave activity has been found to 
have beneficial health effects as well as promote a gen-
eral sense of well-being [192]. Furthermore, gamma 
wave activity is the synchrony of areas of the brain 

which is geared towards the person’s ongoing motiv-
ation and commitment [176].

Clinicians can encourage transition to different 
stages by providing motivational statements, listening 
with empathy, asking open-ended questions, provid-
ing feedback and affirmation, and handling resistance 
[176]. Motivational interviewing should be thought 
of not as a treatment itself but as a general framework 
for preparing persons for treatment and for adhering 
within the cognitive-behavioral perspective and can 
be readily used with CBT. Motivational interviewing 
is one means of fostering motivation for self-control. 
Success using various techniques will directly reinforce 
feelings of self-efficacy [100, 178]. Thus, it is of central 
importance to direct practice and attention to the use-
fulness of these methods in improving quality of life 
in people with chronic pain despite the presence of 
noxious symptoms that cannot be totally eliminated. 
The assessment process [179] should help the therapist 
determine the person’s motivation for the use of bio-
medical approaches.

Relaxation
There are a large number of relaxation techniques. The 
literature is inconsistent as to which techniques are the 
most effective. Moreover the different components may 
be synergistic. The important message to the patient 
is that there is a broad spectrum of approaches avail-
able and no one method is more efficacious. It is most 
important to help patients learn which technique(s) 
are most helpful for them by trying a variety. Clinicians 
may also note that no one technique is effective for all 
people all of the time:Â€hence, knowledge of a range of 
methods may be the best approach. It is important to 
acknowledge that these methods are skills that require 
practice to become more proficient. In this section, we 
provide a brief overview of some of the most popular 
methods.

Meditation
Meditation is defined as the “intentional self-regula-
tion of attention”, a systematic inner focus on particu-
lar aspects of inner and outer experience [180, 181]. 
Meditation was originally developed within a religious 
or spiritual context and held as the ultimate goal of 
spiritual growth, ending suffering, personal transform-
ation, or transcendental experience [182]. However, 
as a healthcare intervention, it has been taught effect-
ively regardless of patients’ cultural or religious back-
grounds [183, 184].
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feedback. They are instructed to warm their hands 
using visual or auditory temperature biofeedback cues. 
Also, heart rate variability biofeedback demonstrated 
some preliminary results in relieving depression 
and pain and improving functioning in fibromyalgia 
patients [194].

Recently, “real-time” functional MRI (rtfMRI)  has 
been used as a sophisticated source of biofeedback to 
train participants to control activation in the rostral 
anterior cingulate cortex (rACC). This brain region is 
reputedly involved in pain perception and regulation. 
When the participants deliberately induced changes 
in the rACC, there was a corresponding change in the 
perception of pain [195].

The actual mechanisms involved in the success 
of biofeedback are still unknown; however, a general 
sense of relaxation is an important feature of biofeed-
back. It is not clear whether the alteration of specific 
physiological parameters putatively associated with 
pain is the most important ingredient of biofeedback 
compared to the broader relaxation and sense of con-
trol created.

Guided imagery
Guided imagery can be a useful method for helping 
people with pain to relax, achieve a sense of control, 
and distract themselves from pain and accompany-
ing symptoms. This modality involves the generation 
of different mental images, evoked either by oneself or 
with the help of the practitioner. It overlaps with dif-
ferent relaxation techniques and hypnosis. Although 
guided imagery has been advocated as a stand-alone 
intervention to reduce pre-surgical anxiety and post-
surgical pain, and to accelerate healing [196], it is 
most often used in conjunction with other treatment 
interventions such as relaxation and within the context 
ofÂ€CBT.

With guided imagery, using the capacities of visual-
ization or imagination, people are asked to evoke spe-
cific images that they find pleasant and engaging. In 
this way, a detailed representation that is tailored to the 
person can then be created. When patients with chronic 
pain are feeling pain or are experiencing pain exacer-
bation, they can use imagery with the goals to redirect 
their attention away from their pain and achieve a psy-
chophysiological state of relaxation.

The most successful images involve all of the senses 
(vision, sound, touch, smell, and taste). Some people, 
however, may have difficulty generating images and 
may find it helpful to listen to a taped description or 

communicating with each other, and research on the 
effects of meditation on gamma wave activity demon-
strates meditation may be beneficial for people with 
chronic pain due to dysregulation within the hypo-
thalamic pituitary adrenal axis and autonomic ner-
vous system [191].

Biofeedback
Biofeedback is a self-regulatory technique. The 
assumption with regard to biofeedback treatment is 
that the level of pain is maintained or exacerbated 
by autonomic nervous system dysregulation believed 
to be associated with the production of nocicep-
tive stimulation. The objective of biofeedback is to 
teach people to exert control over their physiological 
processes to assist in re-regulating the autonomic 
nervous system. When people are treated with bio-
feedback, they are attached by surface electrodes to 
equipment that is linked to a computer that trans-
forms and records physiological responses. These 
monitored physiological processes may include skin 
conductance, respiration, heart rate, heart rate vari-
ability, skin temperature, brain wave activity, and 
muscle tension. The biofeedback equipment conveys 
physiological responses as visual or auditory signals 
that the person can observe on a computer moni-
tor. In this way, the physiological information is “fed 
back”. With practice, individuals learn to control and 
change their physiological responses by learning to 
manipulate the auditory or visual signals by their 
own efforts. In addition to the physiological changes 
accompanying biofeedback, patients are provided 
with a sense of control over their bodies. Given the 
high levels of helplessness observed in people with 
chronic pain problems, the perception of control may 
be as important as the actual physiological changes 
observed.

Biofeedback has been used successfully to treat a 
number of chronic pain states such as headaches, back 
pain, chronic myofascial pain, TMDs, irritable bowel 
syndrome, and fibromyalgia, either as primary treat-
ment or within the broader context of CBT integrated 
within rehabilitation programs [182, 193]. Examples of 
prominent forms of biofeedback include electromyo-
graphic biofeedback, in which patients, for example 
with tension headaches, are provided with information 
feedback to them from the physiological recordings 
and taught to manipulate the tension in their frontalis 
muscle (or other muscles, for example splenius capti-
tis). Patients with migraine are provided with thermal 
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Efficacy of psychological approaches
The first reported trial of behavioral treatment for 
chronic pain was published by Fordyce, Fowler, 
Lehmann, and deLateur in 1968 [202]. Since that initial 
publication, there have been a large number of clinical 
trials evaluating the efficacy of various psychological 
treatment approaches and modalities (e.g., cognitive-
behavioral therapy, biofeedback, hypnosis) for chronic 
pain. Psychoeducational and multidisciplinary pain 
management approaches often incorporate some com-
bination of psychological treatments based on behav-
ioral principles within comprehensive rehabilitation 
programs.

In early studies, the questions that most interested 
researchers and practitioners were whether behav-
ioral approaches was effective, and if the efficacy of 
these treatments was comparable to other thera-
peutic options. Although there was at first a lack of 
well-Â�controlled randomized clinical trials (RCTs) 
or dismantling studies, and the meta-analytic tech-
niques used needed refinement, the clinical outcomes 
always tended to support the utility of psychological 
approaches and treatment modalities [155, 203]. 
Although only modest improvements in pain-related 
outcomes were observed, analgesic medication use, 
physical incapacity, and healthcare utilization, and dis-
ability rates showed marked reductions [204–206].

With the basic questions of efficacy addressed, 
increased availability of RCTs, and refined meta- 
analytic techniques, research began focusing on vari-
ables that influence outcomes or that change with 
treatment. Several meta-analyses [207, 208]; Campbell 
et al. reviewed the evidence of the effectiveness of the 
psychological treatments with samples of chronic pain 
patients with diverse patient samples [92, 204, 205]. The 
results of these meta-analyses with adult patients came 
to somewhat similar conclusionsÂ€– as a group, psycho-
logical treatments have modest benefits on improv-
ing pain, physical, and emotional functioning. For 
example, van Tulder et al. concluded that behavioral 
treatments, as compared to placebo or wait-list control, 
were moderately effective for low back pain intensity 
in over half of the studies they reviewed [209]; how-
ever, the evidence was inconclusive regarding which 
behavioral technique was more effective as compared 
to another, and there was weak evidence that they were 
more effective when compared to usual care.

In the case of migraines, Campbell et al. concluded 
that all behavioral treatments (except hypnosis) were 

purchase a poster that they can focus their attention 
upon as a way of assisting their imagination.

Hypn�osis
Hypnosis has been defined as a natural state of 
aroused attentive focal concentration coupled 
with a relative suspension of peripheral awareness. 
There are three central components in hypnosis:Â€(1) 
absorption, or the intense involvement in the cen-
tral object of concentration; (2) dissociation, where 
experiences that would commonly be experienced 
consciously occur outside of conscious awareness; 
(3) suggestibility, in which persons are more likely 
to accept outside input without cognitive censoring 
or criticism [197].

Hypnosis has been used as a treatment inter-
vention for pain control at least since the 1850s. It 
has been shown to be beneficial in relieving pain for 
people with headache, burn injury, arthritis, cancer, 
and chronic back pain [198–200]. As with relax-
ation techniques, imagery, and biofeedback, hyp-
nosis is rarely used alone in chronic pain although 
it has been used as a solo psychological model with 
some success with cancer patients [201]:Â€practition-
ers often use it concurrently with other treatment 
interventions.

A meta-analysis suggests an overall benefit of 
the addition of hypnosis to non-hypnotic pain man-
agement strategies, although this may be mediated 
by a person’s level of hypnotic suggestibility [199]. 
Furthermore, there are discrepancies in the litera-
ture with regard to the methods used to induce hyp-
nosis, making it difficult to accurately evaluate the 
efficacy of this intervention [201]. Based on system-
atic reviews, Patterson and Jensen suggested that 
hypnosis has more utility in the treatment of acute 
pain than chronic pain [198, 200]. Thus, the degree 
to which hypnosis is effective above and beyond other 
interventions and for which populations is yet to be 
determined.

The techniques and modalities described can 
be readily integrated with more comprehensive 
rehabilitation programs. They can be useful comple-
ments to physical therapy, medication management, 
and rehabilitation by providing patients with some-
thing that they can do when pain flares up as well as 
being a routine part of a self-management program. 
They convey a sense of hopefulness as an antidote 
to the more common feelings of helplessness and 
dependency.

 

 

 

 



Chapter 3.â•‡ Biopsychosocial model of management

35

the activation of various brain regions involved in pain 
processing, following real-time imaging feedback 
[195]. The ability to impact the activation of these brain 
regions was positively related to reported pain reduc-
tions, suggesting this could be a useful tool in helping 
train chronic pain patients to manage their pain.

Although we have described a number of cognitive 
and behavioral techniques as if they are “stand alone” 
treatments, and they may be for problems such as 
headache, many of these are combined within multi-
disciplinary rehabilitation programs that include 
physical and occupational therapy, medication man-
agement, and education along with the psychological 
approaches described. The efficacy of these rehabilita-
tion programs have been well established in numerous 
meta-analyses [92, 155, 207].

Summary and conclusion
The variability of patients’ responses to nocicep-
tive stimuli and treatment is somewhat more under-
standable when we consider that pain is a personal 
experience influenced by attention, meaning of the 
situation, and prior learning history as well as physical 
pathology. In the majority of cases, biomedical fac-
tors appear to instigate the initial report of pain. Over 
time, however, secondary problems associated with 
deconditioning may exacerbate and serve to main-
tain the problem. Inactivity leads to increased focus 
on and preoccupation with the body and pain, and 
these cognitive-attentional changes increase the like-
lihood of misinterpreting symptoms, the overempha-
sis on symptoms, and the patient’s self-perception as 
disabled. Reduction of activity, anger, fear of reinjury, 
pain, loss of compensation, and an environment that 
perhaps unwittingly supports the pain patient role 
can impede alleviation of pain, successful rehabili-
tation, reduction of disability, and improvement in 
adjustment.

Pain that persists over time should not be viewed 
as either solely physical or solely psychological. Rather, 
the experience of pain is a complex amalgam main-
tained by an interdependent set of biomedical, psycho-
social, and behavioral factors, whose relationships are 
not static but evolve and change over time. The vari-
ous interacting factors that affect a person with chronic 
pain suggest that the phenomenon is quite complex 
and requires a biopsychosocial perspective.

From the biopsychosocial perspective, each of 
these factors contributes to the experience of pain and 
the response to treatment. The interaction among the 

effective in the prevention of migraines and if used con-
comitantly with medications to augment relief [208]. 
The authors concluded that the evidence for hypno-
sis was incomplete. Nestoruic and Martin also found 
that all biofeedback methods were effective for chronic 
headaches [210]. Moderators (factors that affect out-
come but are not part of the treatment process) for 
follow-up outcomes included headache years, study 
validity and treatment setting. Based on the outcomes 
of published studies of treatment of children and ado-
lescents with chronic headache, Eccleston, et al. deter-
mined that there was strong evidence that behavioral 
treatments were effective in reducing severity and fre-
quency of chronic headache pain [211]; however, the 
data was insufficient regarding mood, function, or dis-
ability, and there was a non-significant trend in favor of 
behavioral treatments used for abdominal pain.

Recently, Turner et al. found that the mediators 
of improvement in pain and activity 1 year follow-
ing CBT were cognitive variables including patients’ 
perceptions of control, disability, self-efficacy, harm, 
and catastrophizing, and rumination [212]. They also 
found moderators that predicted therapeutic change 
were number of pain sites, depression, somatization, 
rumination, catastrophizing, and stress existing before 
treatment. These data confirm the need to address 
psychosocial as well as physical aspects of the chronic 
pain experience, to obtain positive results, even in the 
absence of cure.

It is important to acknowledge that the modest 
reduction in pain severity obtained with psychological 
interventions and with comprehensive rehabilitation 
studies observed in the various meta-analyses were 
comparable to those observed with more traditional 
pharmacological and procedural treatment modalities 
[213]. This observation suggests that none of the most 
commonly prescribed treatment regimens, by them-
selves, are sufficient to eliminate pain and to have a major 
impact on physical and emotional functioning. This is 
hardly surprising given the complexity of chronic pain. 
A more realistic approach will likely be one that com-
bines pharmacologic, physical, and psychological com-
ponents, with the balance among these being tailored 
to individual patients’ needs. As one author opined in 
an editorial regarding combinations of treatment for 
chronic pain, “Sometimes 1 + 1 does = 3” [214].

Novel treatment techniques are being proposed 
that target the central mechanisms involved in pain 
processing. deCharms et al. recently demonstrated in 
a clinical experiment that in a similar fashion to bio-
feedback, individuals could learn to voluntarily control 
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	13.	 Price DD, Finniss DG, Benedetti F. A comprehensive 
review of the placebo effect:Â€Recent advances and 
current thought. Annu Rev Psychol 2008; 59: 565–90.

	14.	 Benedetti F. How the doctor’s words affect the patient’s 
brain. Eval Health Prof 2002; 25:Â€369–86.

	15.	 Fitzpatrick RM, Hopkins AP, Harvard-Watts O. 
Social dimensions of healing:Â€A longitudinal study of 
outcomes of medical management of headaches. Soc Sci 
Med 1983; 17:Â€501–510.

	16.	 Blanchard EB. Long-term effects of behavioral 
treatment of chronic headache. Behav Ther 1987; 
18:Â€375–85.

	17.	 Holroyd KA, Penzien DB, Hursey KG, et al. Change 
mechanisms in EMG biofeedback training:Â€Cognitive 
changes underlying improvements in tension 
headache. J Consult Clin Psychol 1984; 52:Â€1039–53.

	18.	 Deyo RA, Walsh NE, Martin D. A controlled trial of 
transcutaneous electrical nerve stimulation (TENS) 
and exercise for chronic low back pain. N Engl J Med 
1990; 322:Â€1627–34.

	19.	 Beecher HK. Surgery as placebo:Â€Quantitative study of 
bias. JAMA  1961, 176; 1102–07.

	20.	 Van Wijk RMAW, Geurts JWM, Wynne JJ, et al. 
Radiofrequency denervation of lumbar facet joints in 
the treatment of chronic low back pain. A randomized, 
double-blind, sham lesion-controlled trial. Clin J Pain 
2005; 21:Â€335–44.

	21.	 Turk DC. Fibromyalgia:Â€A patient-oriented 
perspective. In Psychosocial Aspects of Pain:Â€A handbook 
for health care providers, eds. RD Dworkin and WS 
Breitbart. (Seattle, WA:Â€IASP Press, 2004), pp. 309–38.

	22.	 Craggs JG, Price DD, Verne GN, Perlstein WM, 
Robinson MM. Functional brain interactions that serve 
cognitive-affective processing during pain and placebo 
analgesia. NeuroImage 2007; 38:Â€720–29.

	23.	 Mechanic D. Effects of psychological distress on 
perceptions of physical health and use of medical and 
psychiatric facilities. J Hum Stress 1978; 4:Â€26–32.

	24.	 Nerenz DR, Leventhal H. Self regulation theory in 
chronic illness. In Coping with Chronic Illness, eds.  
T Burish and LA Bradley. (Orlando:Â€Academic Press, 
1983), p. 1337.

	25.	 Zborowski, M. People in Pain (San Francisco:Â€Jossey-
Bass, 1969).

various factors is what produces the subjective experi-
ence of pain. There is a synergistic relationship whereby 
psychological and socio-environmental factors can 
modulate nociceptive stimulation and the response to 
treatment. In turn, nociceptive stimulation can influ-
ence patients’ appraisals of their situation and the treat-
ment, their mood states, and the ways they interact 
with significant others, including medical practition-
ers. An integrative, biopsychosocial model of chronic 
pain needs to incorporate the mutual interrelation-
ships among physical, psychological, and social factors 
and the changes that occur among these relationships 
over time [1, 215]. A model and treatment approach 
that focuses on only one of these three core sets of fac-
tors will inevitably be incomplete.
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Chapter

Comprehensive pain assessment:Â€the 
integration of biopsychosocial principles
John J. Sellinger, Stephanie C. Wallio, Elizabeth A. Clark and Robert D. Kerns

4
Pain is a complex subjective experience. Influential in 
its effects on many aspects of an individual’s physical, 
psychological, and social functioning, the experience 
of pain is also subject to the influence of these same 
factors. Therefore, seeking to understand the experi-
ence of pain from a patient’s perspective is not only 
central to understanding this subjective experience, 
but is also paramount to developing an adequate treat-
ment plan that can address pain both directly and 
indirectly through interventions focused on these 
related areas of functioning. Among the key aspects 
of pain-related functioning that are typically cited in 
the scientific literature are psychological and emo-
tional functioning, physical disability, quality of life, 
and social functioning. Inherent in these various 
domains is the need to employ a multidisciplinary 
approach to pain treatment, and from a comprehen-
sive pain assessment emerges the guidance needed to 
tailor pain treatment in a way that will meet the unique 
needs of each patient.

This chapter will present a rationale for adopting 
and utilizing a multidisciplinary assessment of pain. 
Information will be provided to assist in the assess-
ment of pain in special populations, and a variety of 
assessment instruments for use in multidisciplinary 
assessment will be reviewed. The use of these assess-
ment strategies and approaches to enact effective treat-
ment planning will be woven throughout the chapter, 
and suggestions for overcoming the challenges inher-
ent in performing comprehensive pain assessment will 
be discussed.

Guiding principles in pain  
assessment
The inherent subjectivity of pain perception and 
reporting, coupled with a wide variety of biological, 

psychological, and social factors that can contribute to 
the subjectivity of this experience, make it imperative that 
healthcare providers conduct a comprehensive assess-
ment of not just the pain in isolation, but of the “person 
with pain.” Inadequate pain assessment has been identi-
fied by physicians as the greatest obstacle to effective pain 
management [1], and adequate pain assessment requires 
sufficient focus on the biopsychosocial aspects of each 
patient’s pain experience. To ensure adequate follow-up 
assessment of treatment effectiveness, documentation 
of pain evaluations in the medical record is also of great 
importance, though often not completed adequately [2].

One contemporary model of pain assessment 
grows out of the work of Melzack and Wall [3], and 
their delineation of the gate control theory of pain. 
This theory gives credence to the role of both effer-
ent and afferent messages within the central nervous 
system, and more specifically, the ability of biological, 
psychological (i.e., cognitive, affective), and social 
factors to influence the flow of these messages to and 
from the pain processing centers in the brain. Earlier 
pain models were more mechanistic, suggesting that 
the experience of pain was perfectly correlated with 
the size and severity of physical damage to the body. 
These early theories failed to recognize the complex-
ity of the mind-body interaction, and the manner in 
which the social context can impact this interaction 
to alter pain perception (for better or worse) [4]. By 
contrast, the gate control theory offers explanation 
for how two individuals with similar objective clin-
ical findings can present with very different qualita-
tive reports of pain severity and perceived disability. 
It is now recognized that pain has two component 
partsÂ€– somatic damage and perception of that dam-
age. It is the perceptual aspect that is most susceptible 
to the influence of psychosocial variables, and it is 
often these variables that account for the diversity of 
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not wanting to let on about the difficulties that they are 
having in various aspects of their life due to their pain. 
It is in clinical interactions such as this that input from 
a significant other or close family member can help to 
inform the pain assessment.

A third important objective of pain assessment 
involves treatment planning. By using a broad scope in 
the evaluation process, clinicians can develop a treat-
ment plan that involves many levels. In the example 
above, the patient may benefit from opiate therapy, 
physical therapy, and assistance with relaxation train-
ing to help control the anger which may be further 
exacerbating his pain problem. A treatment plan that 
fails to incorporate any one of these options may run 
the risk of increasing patient and provider frustrations, 
and lead to a series of mid-treatment adjustments that 
may not get at the source of the problem. After all, a 
patient who has come to associate his anger with his 
pain may still continue to experience “pain” if his anger 
persists beyond the effective use of opiate therapy. It is 
imperative that clinicians involve the patient in treat-
ment planning so as to help the patient to feel owner-
ship over the plan, which increases the likelihood of the 
patient adhering to such a plan.

A fourth objective of a pain assessment is the iden-
tification of appropriate outcome assessment criter-
ion. The Initiative on Methods, Measurement, and 
Pain Assessment in Clinical Trials (IMMPACT) group, 
which is composed of leading experts in the fields of 
pain assessment, treatment, and outcome measure-
ment, has worked to develop a list of pain treatment 
outcome domains and clinical measures to assess each 
domain. The work of the IMMPACT group has focused 
on clinical trial outcomes, but their work can also 
assisted in the development of appropriate treatment 
outcomes for clinical practice [7]. It is important for 
patients to understand the outcome criteria that will 
be assessed, as the patient’s input on those criteria will 
help to ensure that the goals and objectives of treatment 
are relevant to the patient. This can often be effectively 
achieved by simply asking the patient, “What are your 
goals for pain treatment?” In the case of chronic pain, 
patients quite often acknowledge that their pain will 
never completely disappear, and instead, they may 
have a goal of simply doing more than they currently 
feel capable of doing. Such a goal may not necessitate 
medication as a form of intervention, but rather, a trial 
of physical therapy or cognitive-behavioral therapy 
focused on coping skill development may be in order.

One final objective of a comprehensive pain 
assessment is patient education. This should involve 

pain presentations in the presence or absence of com-
parable objective findings.

Use of the biopsychosocial perspective in pain assess-
ment can help to highlight the sometimes conflicting 
relationship between the very components of this model. 
It is these discrepancies which can provide insight into 
potential strengths and weaknesses for pain coping. For 
example, some patients who present with significant 
clinical pathology may also present with stability in the 
psychosocial domains, while at the same time a patient 
with limited objective findings may present with elevated 
pain scores and significant deficits in psychosocial func-
tioning. To treat the pain in both of these individuals, it is 
necessary to have an understanding of all three elements 
that make-up the “person with pain,” as this knowledge 
will highlight the avenue(s) of treatment that will likely 
yield the most meaningful results.

Objectives of a comprehensive  
pain assessment
As many as 80% of healthcare visits are precipitated by 
pain [5], and the obvious objectives include reducing 
the patient’s experience of pain and discomfort and 
improving functional capacity. It can be argued that 
comprehensive pain assessment is the cornerstone of 
effective pain care, and some have found that the routine 
use of comprehensive pain management strategies with 
difficult patient populations (e.g., patients with demen-
tia) actually translates into improved pain intervention 
[6]. To guide your assessment of pain, it is important 
to keep in mind some important assessment objectives. 
First, a comprehensive pain assessment is best when it is 
multi-source. Although the patient’s self-report is most 
important, additional information from family mem-
bers, nurses, and other involved providers can only 
help to further clarify the pain presentation and inform 
the treatment plan. A second important objective in 
pain assessment is to remain vigilant of the emerging 
relationships between the biological, psychological, 
and social aspects of a patient’s pain presentation. 
Sometimes these relationships will be obvious, such as 
when a patient makes a comment such as, “I have been 
much more irritable since this pain in my lower back 
started.” This message provides insight into the patient’s 
current ability to cope, but also into his emotional reac-
tions that could be worsening the pain through added 
stress placed on the musculoskeletal system by result-
ing increases in muscle tension. However, keep in mind 
that sometimes the relationships are not as obvious, 
such as the cases of individuals who present as stoic and 

  



46

Section 2.â•‡ The assessment of pain

incorporates a review of biological, psychological, and 
social factors germane to pain management.

On the other side of the clinical interaction, the 
patient may also present challenges to comprehensive 
pain assessment. Because of the subjective nature of 
pain, clinicians are forced to rely on self-reports of the 
pain experience provided by patients. This can be chal-
lenging when patients describe their pain using lan-
guage that is unfamiliar to the clinician. For example, 
a patient may describe his or her pain using words and 
phrases that do not clearly indicate whether they are 
referring to right leg pain or to a pain that radiates into 
the right leg in a sequence that would suggest pathology 
in the lower back. To overcome this challenge, clini-
cians must exercise patience and ensure to ask appro-
priate questions to further tease apart the nature and 
quality of the pain that the patient is describing. It is also 
important to keep in mind the differences in the frames 
of reference that clinicians and patients use when man-
aging pain, as these differences can present challenges 
and contribute to different expectations for treatment 
and outcome. For example, a new pain complaint may 
seem overwhelming for a patient, thus contributing to 
exaggerated reports and unrealistic expectations for 
treatment. For the clinician, this patient’s pain presenta-
tion may appear routine in the context of the clinician’s 
busy clinical schedule. If the clinician does not appreci-
ate these different frames of reference, he or she will be 
challenged in effectively assessing and managing pain.

Other patient issues that may present challenges to 
comprehensive and accurate pain assessment include 
chemical dependency, diversion of pain medications, 
complex medical and psychiatric backgrounds, and 
language or cultural barriers. One additional chal-
lenge that can be easily overlooked is the tendency for 
patients to underreport the presence or severity of pain. 
This may be motivated by a wish to avoid acknowledg-
ing the possibility of a more serious medical condition, 
or out of concern for being perceived as a complainer 
or a “bad” patient. Many patients report fear of taking 
pain medications, and so underreporting the severity 
of pain may serve to avoid such medications. Some of 
these challenges can be overcome by using multisource 
assessment procedures, particularly from individuals 
who are familiar with the patient and who will be a 
source of support for them as they undergo treatment.

Finally, there are healthcare system issues that can 
present challenges to comprehensive pain assessment. 
Perhaps most significant is the brevity of the aver-
age clinical visit, coupled with the growing number 
of “clinical items” that must be covered during these 

educating patients about treatment options, all appro-
priate treatment recommendations, and about the 
inter-relatedness of the biopsychosocial components 
of pain. Patients become confused about why provid-
ers are asking about areas of their life that seem unre-
lated to pain, and this confusion an carry over to the 
subsequent treatment recommendations that are made 
to address their pain. Further, a set of comprehensive 
recommendations for pain treatment may include 
components that the patient does not understand. 
For example, the patient described above may not 
understand the relationship between a recommenda-
tion for relaxation training and his pain management. 
It is through educating the patient about the biopsy-
chosocial model of pain management that a clinician 
can enhance a patient’s willingness to engage in com-
prehensive pain treatment. It is also through educa-
tion that clinicians can engage patients in the process 
of self-help that will carry the patient far beyond the 
short-term benefits of acute medical intervention.

Challenges to comprehensive pain 
assessment
A review of comprehensive pain assessment would be 
remiss without discussion of some of the challenges 
and barriers that are present in clinical practice. The 
roots of these challenges stem from several sources, 
including the clinician, the patient, the clinical envir-
onment, and the interaction of these factors. For cli-
nicians, it is important to have an awareness of one’s 
own attitudes and biases related to patients who pre-
sent with chronic pain, as these attitudes and biases can 
influence the process of pain assessment and interven-
tion. For example, frustration with the ongoing reports 
of pain from a patient who has no objective clinical 
findings suggestive of pain may lead a clinician to con-
clude that attending to the pain is only encouraging 
pain reports and medication seeking on the part of the 
patient. If a clinician does not remain mindful of the 
biopsychosocial model of pain, these types of thoughts 
and frustrations are likely to develop and subsequently 
impact pain care in a negative way. Other clinician bar-
riers can include inadequate knowledge and experience 
with pain assessment and treatment, and failure to rou-
tinely assess and document changes in pain over time. 
To overcome these barriers, clinicians are encouraged 
to seek continuing education on pain assessment and 
treatment, consultation with colleagues, and imple-
mentation of a standardized assessment protocol that 
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of all healthcare visits. In the mid-1990s, the American 
Pain Society (APS) launched a campaign to establish 
pain as the “Fifth Vital Sign” to increase awareness of 
pain management among healthcare providers. This 
campaign led to adoption of pain as the fifth vital sign 
in pain management initiatives on the national, state, 
and local level. These initiatives direct that pain should 
be assessed each time the other vital signs (pulse, blood 
pressure, core temperature, and respiration) are meas-
ured. Assessing pain as a vital sign serves as a screening 
mechanism for the detection of unrelieved pain; it also 
ensures that pain can be assessed quickly and routinely 
during medical care. As healthcare providers are accus-
tomed to responding to abnormal vital signs, assessing 
pain within this frame prompts the same quick response 
when the assessment is positive. Pain is distinctly differ-
ent from the other vital signs in that patient self-report 
is the gold standard, and must be respected as valid. 
Physicians have reported that inadequate pain assess-
ment is a significant barrier to effective pain manage-
ment, and assessing pain as the fifth vital sign is the first 
step towards the goals of increasing pain detection and 
improving pain assessment and intervention.

The APS has also partnered with the Joint 
Commission on Accreditation of Healthcare 
Organizations (JCAHO) in developing new standards 
for pain assessment and treatment. These standards 
went into effect in 2001 and apply to ambulatory care 
facilities, behavioral healthcare facilities, healthcare 
networks, home care, hospitals, long-term care organi-
zations, long-term care pharmacies, and managed 
behavioral healthcare organizations. In brief, JCAHO 
requires that healthcare organizations comply with the 
following pain-related standards [10]:

Patients have the right to appropriate assessment •	
and management of pain.
Pain is assessed in all patients and a •	
comprehensive assessment is completed when 
warranted.
When identified, pain is treated or appropriate •	
referrals for care are made.
Pain is recorded in a way that facilitates •	
repeated assessment and follow-up according to 
organizational criteria.
Pain assessment and management is addressed •	
during orientation for new staff, and staff 
competency in these areas is monitored.
Policies and procedures are developed to support •	
appropriate prescription or ordering of pain 
medications.

visits. A recent study found that the average number 
of clinical items per visit has increased at a greater 
rate than the average duration of visits [8]. This is a 
growing challenge for comprehensive assessment of 
any condition, and pain is no exception. One strategy 
for addressing this issue is to incorporate assessment 
strategies that can be completed outside of the clinical 
encounter, such as questionnaires and clinical meas-
ures (described later). These instruments can inform 
the clinician about areas of functioning that should 
become the focus of the more comprehensive clin-
ical interaction. The use of support staff (i.e., nurses, 
health technicians, and clerical staff) to administer 
and score these measures is a way of increasing effi-
ciency. Another systems issue that can present chal-
lenges is limited resources, such as the lack of an 
interdisciplinary team or specialty care service rele-
vant to pain assessment and treatment. If unable to 
advocate for additional services within their facility 
(i.e., psychologist, physical therapist, pharmacist), cli-
nicians are encouraged to identify close relationships 
with providers in the local community who can pro-
vide consultation services that can contribute to a bet-
ter understanding of complex patients with pain.

Components of comprehensive pain 
assessment
As previously stated, the essence of a comprehensive 
pain assessment involves the evaluation of the person 
with pain, and not the pain alone. To conduct this type 
of assessment, it is necessary for clinicians to examine 
the psychosocial context of the person who presents 
with pain, and to use this information to supplement 
the physical evaluation. One common fault in the 
application of the biopsychosocial perspective is the 
tendency for clinicians to assume that in the absence 
of physical pathology, a patient’s pain must therefore 
be rooted in psychological factors [9]. This dichotom-
ous interpretation does not represent the spirit of the 
biopsychosocial model of pain, and if allowed to persist, 
such an approach will likely result in failed interven-
tions, patient dissatisfaction, and clinician frustration. 
The following sections offer guidance to clinicians in 
methods and instruments that can help in the develop-
ment of a multimodal pain assessment protocol.

Biological/medical assessment
A comprehensive pain assessment should always be 
preceded by a pain screening, which should be a part 
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of pain description words ordered by level of 
intensity. Patients are asked to pick the word that 
best indicates their pain, and the corresponding 
score indicates pain intensity. This measure 
is easy to administer and score, but it can be 
difficult for people with language difficulties. 
One additional drawback is that the VRS may not 
include a descriptor that matches the patient’s 
pain experience. The NRS, VAS, and the VRS are 
all valid measures of pain intensity, and each has 
demonstrated sensitivity to change in the context 
of pain treatment [11].

Description of pain:Â€Ask the patient to describe how 
the pain feels and any other associated symptoms. 
If the patient is unable to provide descriptors, 
suggest possibilities such as “shooting,” 
“throbbing,” “burning,” “tingling,” or “tender.” 
Does the pain feel superficial or deep? Is the 
pain constant or intermittent? Does it fluctuate 
in intensity? Assess associated symptoms which 
may result from pain including nausea, vomiting, 
weakness, or confusion.

Aggravating and relieving factors:Â€Assess the factors 
that increase or decrease the patient’s experience of 
pain. Offer possibilities such as sitting, lying down, 
standing, heat, cold, exercises, or movement.

Previous interventions:Â€Patients may have tried 
numerous treatments or management techniques 
not reflected in the medical record. Assess for 
previous medical diagnostics and treatments 
such as imaging, medications, surgeries, or 
injections. Non-medical interventions might 
include physical therapy, occupational therapy, 
biofeedback, chiropractic care, massage therapy, 
psychological treatment, or use of equipment 
such as a transcutaneous electrical nerve 
stimulation unit. In addition, patients may have 
tried home intervention including the application 
of heat, cold, distraction through engagement 
in activities, exercises or stretching, over-the-
counter medications, herbal supplements, or 
relaxation techniques. Assess the effectiveness 
of each intervention and any barriers to prior 
interventions (e.g., side effects from medication). 
This discussion allows for assessment of the 
patient’s willingness to engage and expectations 
for effectiveness of future interventions as the pain 
management plan is developed and implemented.

Effects of pain:Â€Pain can impact every facet of a 
patient’s life. Therefore, it is important that 

Patients are provided with education about pain •	
and pain management.
Continuing care is provided based on assessment •	
of the patient’s needs at the time of discharge.
Data are collected to monitor and improve pain •	
management performance.

A complete and accurate assessment of pain 
through patient interview is one of the first actions 
following a positive report of pain. Because pain is a 
subjective experience, a thorough interview is neces-
sary to understand each patient’s unique experience 
of pain. Evaluating the patient’s pain history and self-
report of the impact and intensity of pain are compo-
nents of the current major models of pain assessment 
and treatment as proposed by the APS, World Health 
Organization (WHO), and the Agency for Health Care 
Policy and Research (AHCPR). The following are key 
areas that should be addressed during a pain interview, 
along with specific questions to guide the assessment:
Location:Â€Clearly identify the specific physical area(s) 

where the patient experiences pain. Is there more 
than one area? Are those areas separate or related? 
Does the pain radiate or extend to other areas?

Onset and pattern:Â€Assess when and how the pain 
started, if it has changed over time, and the current 
frequency of pain. Was there a precipitating injury 
or event? How often does the pain occur and how 
long does it last?

Intensity of the pain:Â€Use a rating scale appropriate 
to the patient’s cognitive abilities and one that 
can be repeated by multiple healthcare providers 
interacting with the patient to assess the intensity 
of pain. Most commonly, a 0 to 10 numeric rating 
scale (NRS) (0 = no pain, 5 = moderate pain, 10 =  
worst pain possible) will be appropriate and 
feasible. Ask the patient to rate pain currently, at 
its worst, at its best, and on average. Other useful 
pain intensity measures include the visual analog 
scale (VAS), which is composed of a 10-cm line 
with the anchors “no pain” and “pain as bad as it 
could be.” The patient places a mark on the line in a 
position that best reflects his or her pain intensity. 
A score is derived by measuring the distance 
from the “no pain” end of the line. This measure 
is slightly more cumbersome than the NRS, but 
it can be an effective tool for use with patients 
who have a difficult time providing a numerical 
rating for their pain. Another alternative is the 
verbal rating scale (VRS), which includes a list 
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conditions can serve to exacerbate pain, such as in 
the cases of obesity and musculoskeletal pain, or dia-
betes and peripheral neuropathy. However, it should be 
noted that the presence of chronic pain has also been 
shown to interfere with self-care and exacerbation of 
these same conditions [12, 13]. If such patterns become 
evident during the course of a pain assessment, they 
should be addressed with the patient and included in 
the pain care plan.

Behavioral assessment
Pain can negatively impact upon many important 
behaviors in which patients engage daily. The limita-
tions in these behaviors can be traced back to several 
key factors, including the underlying organic path-
ology (e.g., bulging disc in lower back), the pain result-
ing from that pathology, and the patient’s perception 
of his or her abilities and limitations (e.g., “I don’t have 
the ability to perform any type of exercise”). It is often 
the case that patients will limit their behavior in the 
face of pain as a means of protecting themselves from 
further physical damage. Although this can be adap-
tive in the acute phase of pain, this approach becomes 
detrimental in the face of chronic pain. A comprehen-
sive pain evaluation requires the assessment of current 
behaviors and physical disability. The following paper-
and-pencil measures can assist with this assessment, 
and provide insight into a patient’s perceptions of abil-
ity as it relates to his or her pain. More details on these 
and other related measures of functioning are also pro-
vided in the following chapter.

Pain Disability Index
The Pain Disability Index (PDI) is designed to assess 
pain-related interference in seven key areas of role 
functioning, including:Â€life-support activity, self-care, 
occupation, social activity, family/home responsi-
bilities, recreation, and sexual behaviour [14]. This 
is a brief and simple measure to complete and score. 
Patients are asked to respond to seven questions via 
Likert scale ranging from 0 (no disability) to 10 (total 
disability). The PDI is a psychometrically sound instru-
ment with good internal consistency, test-retest reli-
ability, and concurrent validity [15, 16].

Roland Morris Disability Questionnaire
The Roland Morris Disability Questionnaire (RMDQ)
is a measure of physical disability that is specific to 
back pain [17]. Respondents are asked to read a set of 
24 statements about their experience of back pain and 

clinicians assess the effect of pain on the 
patient’s physical, psychological, and social 
functioning. Sleep and appetite are important, 
and often overlooked components of physical 
functioning. Psychological functioning includes 
concentration, motivation, or energy, and 
emotions such as depression or anxiety. Social 
functioning is a broad category encompassing 
lifestyle and activities (e.g., exercise and hobbies), 
personal relationships, work or school, activities 
of daily living (ADLs) including dressing, bathing, 
and toileting, and instrumental activities of daily 
living (IADLs) such as cleaning, cooking, and 
yard work. Also, assess the economic impact of 
pain including the patient’s ability to work, the 
need for financial support such as Social Security 
Disability, or litigation or compensation related to 
their pain.

Patient’s pain goals:Â€Assessing the patient’s goals 
related to pain will necessarily help guide the pain 
management plan. Areas for improvement may 
be comfortable and consistent sleep, comfortable 
movement, or a return to specific activities. In 
addition, use a rating scale to assess the level 
of pain the patient would find tolerable, which 
helps set a frame for assessing improvement or 
reduction in pain in the absence of total pain. 
At times, the patient’s goals may differ from the 
provider’s goals for treatment; if the patient’s 
goals are not identified and addressed, decreased 
adherence and lack of treatment success may 
result. Such differences are important to address, 
as they will directly impact the criterion that will 
be selected for the purpose of assessing treatment 
effectiveness.

In conjunction with a patient interview, clini-
cians should perform a routine physical examination 
and diagnostic evaluation of the patient’s signs and 
symptoms. Particular emphasis should be placed on 
the neurologic examination, especially in the context 
of head, neck, back, and leg pain. Attempts should be 
made to obtain medical records from other healthcare 
providers who have treated or performed diagnostic 
work-ups of the patient’s pain. New diagnostic tests and 
imaging should be ordered to further assist in the pro-
cess of differential diagnosis, and comparison of these 
findings to previous outcomes can inform conclusions 
about the progression of any organic pathology. Also 
important in the context of pain assessment is a review 
of other co-existing diseases or conditions. Certain 
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help to inform the clinical presentation and the estab-
lishment of a multimodal treatment plan.

Emotional functioning
Living in the context of a painful condition, be it acute 
or chronic, can have a dramatic impact on an individ-
ual’s emotional functioning. Especially in the context of 
chronic pain, negative changes in emotional function-
ing can have a detrimental effect on one’s use of effective 
pain coping mechanisms (i.e., staying active, engaging 
in pleasant and distracting activities). Negative mood 
can also contribute to negative thoughts about oneself 
(e.g., “I’m useless”), as well as to negative thought pat-
terns (e.g., catastrophizingÂ€– “This pain will never get 
any better”). Studies that have experimentally induced 
negative mood have found that compared to subjects 
in whom a positive mood was induced, subjects in the 
negative mood induction condition had lower pain tol-
erance, higher ratings of pain intensity, and increased 
catastrophic thinking about pain. Similar findings have 
been found in studies focused on pain-related anxiety 
[22–24]. These findings, coupled with data which sug-
gest higher incidence of depression in patients who 
have chronic pain, highlight the importance of assess-
ing and treating mood changes in the context of pain 
treatment. The following paper-and-pencil measures 
are recommended for the assessment of mood in the 
context of a medical care setting. Additional details of 
these measures are provided in Chapter 7.

Beck Depression Inventory
The Beck Depression Inventory (BDI) and the BDI-II 
are widely used tools to assess the cognitive and behav-
ioral aspects of depression [25]. Originally developed 
in 1961, the BDI underwent revisions in 1978 and 
1996. The revisions involved refinement of items to 
limit redundancy, and a change to the time frame from 
which respondents were asked to reflectÂ€– from “right 
now” in the original version, to “during the last week, 
including today” in the later versions. The most recent 
revision (BDI-II) was designed to increase the consist-
ency between the measure and the criteria for depres-
sion set forth by the Diagnostic and Statistical Manual 
for Mental Disorders (DSM-IV). The BDI consists of 21 
items, which contain four statements about a particu-
lar symptom of depression (e.g., sleep). Each statement 
reflects increasing severity of that symptom, and they 
are scored from 0 (no symptom present) to 3 (highest 
level of that symptom). The BDI is easily scored, and a 
clear set of criteria are provided to translate the scores 

select the items that are reflective of their experience 
(e.g., “I walk more slowly than usual because of pain”). 
The number of endorsed items is tallied, with scores 
ranging from 0 to 24. Higher scores indicate higher 
degrees of disability. The RMDQ has demonstrated 
good psychometric properties, including test-retest 
reliability, and concurrent validity when correlated 
with physician assessments of pain and physical dis-
ability [17]. Strengths of this measure include ease of 
administration and scoring, as well as ease of inter-
pretation and incorporation of endorsed items into the 
evaluation that clinicians perform. One drawback may 
be the reduced reliability of this measure with patients 
who have limited reading ability.

The Brief Pain Inventory
The Brief Pain Inventory (BPI) is designed to measure 
pain intensity and interference [18]. The measure was 
originally developed for assessment of cancer pain, but 
it has subsequently been used to assess non-cancer pain 
as well. A short-form containing 15 items is available, 
and has been shown to be a reliable and valid meas-
ure for use with non-cancer pain samples, including 
those with low back pain and arthritis [19]. The BPI is 
responsive to change in the context of pain treatment, 
thus making it a good measure for assessment of treat-
ment effectiveness. Additional benefits include the 
ease of administration and the limited amount of time 
needed to score and interpret the patient’s responses.

Tampa Scale for Kinesiophobia
The Tampa Scale for Kinesiophobia (TSK) is utilized to 
assess fear of injury or re-injury due to physical move-
ment or activity [20]. Fear is believed to be a signifi-
cant contributor to perceived disability among patients 
suffering from painful conditions. The TSK provides 
17 statements about a patient’s behavior in the context 
of pain, to which they respond on a four-point scale 
ranging from “strongly disagree” to “strongly agree”. 
Four items are negatively worded, and require reverse 
scoring. Psychometric work on the TSK has strongly 
supported a two-factor structure, including activity 
avoidance and pathologic somatic focus. The reliability 
of the TSK has been established (Cronbach’s alpha = 
0.84), and the validity of the measure has been estab-
lished through significant correlations with measures 
of related constructs including pain catastrophizing, 
subjective disability, and fear-avoidance behavior [21]. 
Overall, the TSK is an easy measure to administer, 
score, and interpret, and the information gathered can 
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descriptor using a seven-point Likert scale ranging 
from 0 (never) to 6 (always). The PASS is composed 
of four subscales, including Fear of Pain, Cognitive 
Anxiety, Somatic Anxiety, and Escape Avoidance. The 
PASS has been found to have good internal consistency, 
with ratings from 0.81 to 0.94 for the subscales and the 
total score. The measure’s predictive validity has also 
been demonstrated through its ability to predict non-
specific physical complaints in patients suffering from 
chronic pain [30]. Results of this measure can guide the 
patient-provider interaction by providing clinicians 
with insight into a patient’s fears and anxieties which 
may be impacting his or her behavior in the context of 
chronic pain and pain self-management. A reassuring 
word from a clinician can often be helpful to alleviate 
fears and irrational thoughts that develop in response 
to chronic pain, and this measure can be helpful for 
eliciting such thoughts and related behaviors.

Spielberger State-Trait Anxiety Inventory
Anxious reactions in the context of pain are not uncom-
mon, and can often lead to exaggerated responses and 
adverse reactions that can serve to increase the percep-
tion of pain. However, anxiety can also be a pre-existing 
condition in some patients. Distinguishing between 
a patient’s anxious reactions to pain (state) and their 
baseline level of anxiety (trait) will be important when 
assessing pain, when interpreting a patient’s reactions 
to pain and diagnostic feedback, and when planning 
a course for intervention. The Spielberger State-Trait 
Anxiety Inventory (STAI) is a useful measure to 
assess both state and trait anxiety [31]. It contains two 
20-item self-report measures that ask respondents to 
indicate how much they agree or disagree with state-
ments related to anxiety (e.g., “I feel calm”). The items 
are rated using a four-point scale of agreement, ran-
ging from “not at all” to “very much so”. One form of 
the measure asks respondents about their current state 
(state measure) and the other relates to frequency of 
such states (trait measure). The STAI is widely used in 
the context of pain research and clinical practice, it has 
good reliability and validity [32], and it has been shown 
to be sensitive to change in anxiety within the context 
of pain intervention [33].

McGill Pain Questionnaire (MPQ)
The full McGill Pain Questionnaire (MPQ) assesses 
pain quality, including the sensory, affective, evaluative, 
and miscellaneous components of pain [34]. The meas-
ure includes 78 pain adjectives, divided into 20 sets of 
related words to describe the pain experience. Each set 

into a depression severity rating, ranging from minimal 
to severe. The BDI is appropriate for patients aged 13 
and over, and it has been widely used in clinical and 
research settings. A compilation of psychometric inves-
tigations of this measure has revealed good reliability 
metrics of internal consistency and stability, as well as 
concurrent validity. The BDI has also been shown to be 
sensitive to change in the context of depression treat-
ment [26]. Due to the BDI’s assessment of several phys-
ical symptoms of depression (e.g., fatigue), there is a 
risk that elevated scores from patients who suffer from 
physical illness may inappropriately be interpreted as 
indicative of depression. However, the elevated score 
may simply be a reflection of the symptoms of the phys-
ical illness. Therefore, it is recommended that the BDI 
be interpreted in the context of the patient’s medical 
conditions, and that items for which high scores were 
endorsed be followed-up with questioning to further 
elicit the nature of the symptoms (depression vs. phys-
ical illness, or both).

Geriatric Depression Scale
Assessment of depression in the context of a compre-
hensive pain assessment is appropriate for all patients, 
regardless of age. For this reason, alternatives to com-
mon measures such as the BDI need to be considered 
for older adults for whom physical health problems and 
declining cognitive function can serve to cloud the diag-
nostic picture for depression. The Geriatric Depression 
Scale (GDS) contains 30 items about various compo-
nents of depression, and respondents indicate with a yes 
or no whether that statement reflects the way that they 
have felt over the past week [27]. A briefer 15-item ver-
sion of the measure is also available. Compared to the 
BDI, the GDS is less focused on the somatic symptoms 
of depression that can often be the result of medial ill-
ness in a geriatric population, and not depression. At the 
time of release, the GDS was shown to have sound psy-
chometric properties, including internal consistency 
(0.94) and split-half reliability (0.94). Validity was also 
established through correlation with other measures of 
depression, while discriminant validity has been dem-
onstrated by the GDS’s ability to discriminate between 
depressed and non-depressed individuals, including a 
group of elderly subjects with arthritis [27, 28].

Pain Anxiety Symptom Scale
The Pain Anxiety Symptom Scale (PASS) is a 53-item 
measure which assesses the cognitive, behavioral, 
and physiological aspects of pain-relevant fear [29]. 
Respondents rate the frequency of each symptom 
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pain-related affect than other measures (e.g., annoy-
ance, fear, helplessness, distress). A potential drawback 
is that the PDS has only been validated in the context of 
chronic pain, and therefore its suitability for use with 
acute pain is unknown [36].

Psychosocial functioning
Beyond emotional functioning lies the broader social 
context in which patients live, work, and play. An assess-
ment of the impact of pain and related emotional status 
on these various domains of function is central to a com-
prehensive pain assessment. The cyclical relationship 
between pain, mood, and social/occupational function-
ing is central to a complete understanding of a patient. 
Without understanding the impact of a patient’s pain on 
his or her ability to socialize, work, or maintain a reason-
able quality of life, clinicians will set themselves up for 
failure as they seek to intervene to address that patient’s 
painÂ€– especially when that pain is chronic. Clinicians 
must seek to fit pain interventions into the patient’s 
existing world, and so to understand that world and the 
patient’s functioning within it will help to target appro-
priate areas for intervention in an effort to improve the 
patient’s pain and their quality of life. The following 
measures are designed to assess the psychosocial func-
tioning of patients who live with pain.

West Haven-Yale Multidimensional Pain Inventory
As its name implies, the West Haven-Yale MultiÂ�
dimensional Pain Inventory (WHYMPI)is a multidi-
mensional inventory that is divided into three main 
sections which assess broad aspects of functioningÂ€–  
pain intensity and interference, social support, and daily 
activity [37]. Each of these sections contains scales that 
measure more specific constructs. For example, the first 
section of the WHYMPI is composed of scales which 
assess pain severity, pain interference across domains 
(work, family, social function), perceived support, self-
control, and negative affect. The second section more 
closely assesses patient perceptions of support received 
from significant others, such as a spouse or close friend 
or relative. Specific scales in this section include per-
ceptions of punishing responses (e.g., “expresses irrita-
tion at me”), solicitous responses (e.g., “takes over my 
chores”), or distracting responses (e.g., “tries to involve 
me in some activities”). The third section assesses the 
frequency with which a patient engages in common 
activities, including the broad categories of household 
chores, outdoor work, activities away from home, and 
social activities.

is listed in order of intensity from lowest to highest, and 
the patient is asked to select one word from each set 
that best describes his or her pain, with the option of 
not selecting any words if none of the options match 
his or her pain experience. Scores for each domain are 
derived by adding the numerical values assigned to 
each of the selected descriptor words. This measure 
is widely used in research settings, and the validity of 
the scales from the MPQ has been established through 
correlations with related factors such as quality of life, 
pain medication use, and pain reduction in the context 
of treatment. Often used as a measure of pain inten-
sity, the MPQ has been found to have greater utility as a 
measure of pain-related affect. The MPQ Affective sub-
scale score has been shown to have strong correlations 
with other measures of psychological distress, thus 
lending validity to this component of the MPQ [35]. 
Due to its strength in measuring pain-related affect (vs. 
pain intensity), it is recommended that the MPQ be 
used in conjunction with other measures of pain inten-
sity, such as the NRS or the VRS, in order to provide a 
more complete evaluation of both pain intensity and 
the affective component of pain.

Pain Discomfort Scale
The Pain Discomfort Scale (PDS) was designed to 
measure the negative affect that often occurs in the 
context of pain [36]. This is a brief 10-item question-
naire that asks respondents to rate statements about 
their pain and affect using a five-point Likert scale ran-
ging from 0 (“this is very untrue for me”) to 4 (“this 
is very true for me”). The PDS includes positively and 
negatively worded statements (e.g., “I never let the 
pain in my body affect my outlook on life” and “I am 
scared about the pain I feel”, respectively). The posi-
tively worded items are reverse scored such that higher 
scores on the measure reflect higher levels of affective 
distress. The PDS has demonstrated good psycho-
metric properties, including reliability in the form 
of internal consistency (coefficient alpha = 0.77) and 
test-retest reliability (correlation coefficients of 0.64 
and 0.76 at 1-month and 4-month follow-ups, respect-
ively). The validity of the PDS has been established 
through significant correlations with other measures 
of pain affect, including the BDI and the affective sub-
scale of the MPQ. Investigation has also revealed that 
the PDS distinguishes pain-related affect from pain 
intensity, as demonstrated by non-significant correla-
tions with pain intensity measures. The primary ben-
efits of the PDS include the ease of administration and 
scoring, and the fact that it assesses a broader scope of 
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The subscales of the SF-36 have demonstrated reliabil-
ity, with internal consistency estimates ranging from 
0.62 to 0.94 and test-retest reliability coefficients ran-
ging from 0.60 to 0.81 over a 2-week period [39]. The 
validity of the SF-36 has been demonstrated through 
correlations with other measures of similar constructs 
(i.e., Sickness Impact Profile, Duke Health Profile) [40]. 
Some concern has been raised about the sensitivity to 
change over time among the SF-36 subscales, but a recent 
investigation comparing the SF-36 to similar measures 
found the Physical Function, Social Functioning, and 
Bodily Pain subscales to be sensitive to change among 
patients with chronic pain [41]. The ease of administra-
tion, scoring, and interpretation, along with the estab-
lished psychometrics and broad range of psychosocial 
assessment make the SF-36 a valuable tool to incorpor-
ate as part of a comprehensive pain assessment.

Millon Behavioral Health Inventory
The Millon Behavioral Health Inventory (MBHI) was 
designed to assess the psychological functioning of 
medically ill individuals, and to predict response and 
adherence to medical intervention given the individ-
ual’s behavior style [42]. The measure consists of 150 
true/false items, which make-up numerous scales 
under the following broad headings:Â€style of interaction 
with medical staff, response to illness, and psychosocial 
stressors (e.g., social isolation). The normative sample 
for this measure is comprised of medically ill individ-
uals, which makes the MBHI an attractive alternative 
to other measures which are normed on healthy indi-
viduals, or on individuals who are psychiatrically ill. 
The MBHI has demonstrated good reliability and val-
idity, and though its use with pain samples is growing, 
there is evidence to support this measure’s predictive 
validity in a rehabilitation pain setting [43].

Pain coping and beliefs
Two important constructs that are necessarily part of 
any comprehensive pain assessment are the patient’s 
current pain coping strategies, and their beliefs about 
the pain they are experiencing. The process of pain 
coping can be quickly assessed through interview ques-
tions, such as, “What have you been able to do to reduce 
your pain?” Answers to such questions will often elicit 
common responses such as “rest” or “apply heat.” But 
on occasion, responses will include imaginative and 
unique responses that will speak directly to the lengths 
to which a patient has gone to be proactive in his or her 
attempts to try and control their pain. On occasion, the 

The WHYMPI is composed of 52 items, and for 
each item the respondent is asked to rate the rele-
vance of the statement to his or her experience using 
a seven-point Likert scale. Scores are derived for each 
of the 12 subscales itemized above by dividing the rele-
vant item scores by the total number of items. Higher 
scores reflect a greater strength of presence for each 
construct assessed, be it positive (e.g., life control) or 
negative (e.g., affective distress). In the section that 
assesses frequency of common activities, higher scores 
are indicative of higher engagement in each category 
of activity. The WHYMPI has demonstrated good reli-
ability, with internal consistency estimates for all of the 
subscales ranging from 0.70 to 0.90. Test-retest reliabil-
ity coefficients for the scales range from 0.62 to 0.91. 
The construct validity of the WHYMPI was established 
through correlation of the 12 subscales with related 
scales from other validated measures [37]. In addition 
to its strong psychometric properties, the WHYMPI is 
a straightforward and comprehensive measure that is 
easy to administer, score, and interpret. It is estimated 
to take 10–15 minutes to complete the WHYMPI, and 
so patients can be sent this measure in advance of their 
healthcare visit, or asked to complete the measure in 
the waiting room. The information gathered from this 
multidimensional measure will add tremendous depth 
to the clinical assessment of pain, and can help the clin-
ician to focus the clinical interview on the strengths and 
weaknesses of a patient’s psychosocial functioning.

The Medical Outcomes Study Short Form  
Health Survey (SF-36)
The Medical Outcomes Study Short Form Health 
Survey (SF-36) has been utilized extensively as a meas-
ure of both health status and health-related quality of 
life [38]. This is a self-report 36-item questionnaire that 
is composed of eight subscales that tap various psycho-
social constructs, including General Health, Physical 
Function, Bodily Pain, Role LimitationsÂ€ – Physical, 
Role LimitationsÂ€ – Emotional, Social Functioning, 
Vitality, and Mental Health. Respondents indicate on 
a Likert scale the extent to which the question reflects 
their experience in terms of severity or frequency (e.g., 
“during the past 4 weeks, how much did pain interfere 
with your work?”). Each subscale yields a score ranging 
from 0 to 100, with higher scores reflecting better func-
tioning. The eight subscales can be utilized to calculate 
a Physical and Mental composite score. The composite 
scores have been standardized to the US population 
with a mean score of 50 and a standard deviation of 10. 
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attitudes and beliefs into a comprehensive assessment, 
particularly if there is concern about the patient’s atti-
tudes or beliefs interfering with treatment outcome. To 
aid this assessment, the Survey of Pain Attitudes (SOPA) 
was developed [46]. The original SOPA was composed 
of five subscales, including beliefs about medical cure 
for pain (Medical Cure), belief in one’s ability to control 
pain (Control), belief in appropriateness of solicitous 
responses from significant others (Solicitude), belief 
that one is disabled because of pain (Disability), and 
belief that a medical intervention exists to cure one’s 
pain (Medical Cure). Two additional subscales were 
added to the measure, and include the belief in the rela-
tionship between pain and emotion (Emotion), and 
belief that pain indicates bodily damage that should be 
responded to with decreased physical activity to avoid 
further harm (Harm) [47]. The final scale is composed 
of 57 statements about the pain experience, and the 
patient is asked to indicate the extent to which the state-
ment is true of their personal experience. Responses 
are provided on a five-point scale ranging from 0 (“this 
is very untrue for me”) to 4 (“this is very true for me”).

The internal consistency of the seven subscales of 
the SOPA is adequate, as evidenced by alpha coeffi-
cients ranging from 0.71 to 0.81. In addition, test-retest 
reliability of the subscales ranged from 0.63 to 0.68 over 
an average of 6 weeks [47]. The validity of the original 
SOPA was demonstrated via correlation with self-report 
measures of pain behavior and pain coping strategies. 
The test developers report that the majority (72%) of 
the hypothesized relationships between the SOPA and 
the self-report of pain behaviors and use of pain cop-
ing strategies were confirmed [46]. Subsequent work 
has also demonstrated strong correlations between the 
SOPA and treatment outcomes measures such as phys-
ical disability and emotional functioning. Given the 
ease of administration and scoring, the SOPA stands 
to offer good insight into a patient’s pain beliefs and 
attitudes, and such information can readily inform 
the pain assessment and treatment planning process. 
A highly correlated 30-item short form of the SOPA is 
also available, which can reduce administration time 
without jeopardizing the validity or clinical utility of 
the original measure.

Readiness to engage in pain treatment
Pain treatment is conceptualized by many patients as 
involving primarily medication or other medically 
focused intervention. However, the widely accepted 
biopsychosocial conceptualization of pain prescribes 

question will elicit responses such as, “There is nothing 
I can do to relieve my pain.” Such a response reflects the 
patient’s current coping abilities, as well as their beliefs 
about the pain (e.g., “There’s nothing I can do”). In such 
situations, the emotional reaction of hopelessness can 
be overcome by asking more pointed questions about 
possible coping mechanisms the patient may be using. 
Further guidance in this regard can be offered by the 
Chronic Pain Coping Inventory (CPCI) [44].

The CPCI contains 64 items that are designed to 
assess the extent to which an individual utilizes behav-
ioral pain coping strategies. The measure is composed 
of three general categories of coping, and each contains 
several relevant subscales. The general categories include 
wellness-focused strategies (e.g., Exercise), illness- 
focused strategies (e.g., Guarding), and neutral strat-
egies (e.g., Seeking Social Support). Respondents read 
about various coping strategies under each of these cat-
egories, and they are asked to indicate how many days 
over the past week that they utilized each strategy. The 
reliability of the scales of this measure has been demon-
strated by internal consistency coefficients ranging from 
0.74 to 0.91. The validity of the CPCI in the original 
publication of the measure was demonstrated through 
significant correlations between a patient version of 
the measure and a significant-other version, as well as 
through comparable trends in the correlation of both of 
these measures with related measures of activity, disabil-
ity, and pain discomfort. Furthermore, the relationships 
between the CPCI and these other measures were in the 
predicted directions (e.g., illness-focused coping was 
positively correlated with dysfunction and negatively 
correlated with activity level) [44]. Further validation of 
the CPCI was demonstrated through correlations in the 
predicted directions with measures of depression, pain 
interference, activity level, disability, and pain severity 
[45]. As previously mentioned, there is a corresponding 
version of the CPCI for spouses or significant others, 
which can prove helpful for gathering a true picture of 
a patient’s level of coping, or lack thereof, which may be 
inaccessible with self-report due to a patient’s defensive-
ness or need to please the clinician.

The use of pain coping skills, such as the ones 
measured by the CPCI, are often heavily influenced 
by a patient’s beliefs and attitudes about the pain they 
are experiencing. Likewise, pain beliefs will motiv-
ate treatment seeking, influence adherence to treat-
ment recommendations (or lack thereof), and impact 
patient reports of treatment effectiveness. Therefore, 
it is important to incorporate an assessment of pain 
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stages dictated by the transtheoretical model of behav-
ior change (precontemplation, contemplation, action, 
maintenance). The PSOCQ has been found to show 
appropriate change following intervention to increase 
self-management, but it was not shown to be a good pre-
dictor of such change pre-treatment. It has been argued 
that because pain management is so multifaceted, an 
individual could potentially be at different stages of 
change for different coping strategies (e.g., cognitive 
coping vs. increased physical activity). Because the 
PSOCQ is not designed to capture such differences 
across domains, the MPRCQ furthered the work of the 
PSOCQ by incorporating specific coping behaviors for 
which motivation could be separately assessed [50].

Summary of domain-specific assessment
The measures reviewed in the previous sections are 
not designed to be a full account of all of the measures 
available to assess the constructs discussed. Instead, 
these sections were designed to highlight the import-
ant elements of a comprehensive pain assessment, and 
to provide a sampling of some of the more widely used 
measures of these constructs. Many of the measures 
discussed, as well as others that can be found in the lit-
erature, are appropriate for use at various stages of the 
assessment and treatment process. The reader should 
consider pain evaluation as an ongoing process, and 
during that process new insights may develop as you 
work with a patient. These insights may be new ideas 
or new questions, and the measures discussed will help 
to provide further assessment that can address your 
ongoing questions, concerns, or working hypotheses. 
Therefore, if it is not practical to administer these vari-
ous measures at the outset of your work with a patient, 
be familiar with the measures and the important con-
structs that they assess so that you can utilize them 
throughout the treatment process to inform your work 
as new questions and challenges arise.

Pain assessment in special populations
The difficult work of assessing and treating pain is 
further complicated when dealing with special popu-
lations. For example, many of the pain assessment 
strategies previously discussed require a certain degree 
of sophistication and cognitive capacity on the part 
of the patient. Thus, many of the measures described 
are not appropriate for use with children, the elderly, 
those with severe cognitive impairments, or non-ver-
bal patients. However, despite these limitations, there 
exists an ethical obligation to assess and treat pain 

that pain treatment take numerous forms, including 
patient-driven self-management. Because this is not 
always consistent with patient expectations for treat-
ment, it is imperative that clinicians educate their 
patients about this multifaceted approach to pain man-
agement and address any questions or concerns that 
they might have. As clinicians move beyond assess-
ment and into the development of a multi-step treat-
ment plan, it is important that they have a sense of how 
ready a patient is to engage in pain treatment beyond 
just medication or medical intervention. For example, 
a clinician will want to know how inclined a patient is 
to adopt recommendations for pain self-management 
(i.e., relaxation training, behavior pacing).

The Multidimensional Pain Readiness to Change 
Questionnaire
Reflective of the complex matrix of factors that con-
tribute to pain and its treatment, the Multidimensional 
Pain Readiness to Change Questionnaire (MPRCQ) 
assesses an individual’s readiness to adopt nine spe-
cific pain coping strategies [48]. The specific strategies 
assessed include exercise, task persistence, relaxation, 
cognitive control, pacing, avoiding contingent rest, 
avoid asking for assistance, assertive communication, 
and proper body mechanics. The measure is composed 
of 46 items, which ask the patient to respond by indicat-
ing their readiness to change their current level of the 
stated activity. Responses are given using a six-point 
scale, ranging from 1 (“I don’t plan to do this”) to 6 (“I 
have been doing this for at least 6 months”). The initial 
validation of this measure yielded a two-factor struc-
ture, including Active Coping and Perseverance. The 
psychometric properties of the MPRCQ are strong. 
Alpha coefficients ranging from 0.70 to 0.93 reflect 
good internal consistency among the various subscales 
of the MPRCQ, and test-retest reliabilities were good 
to very good, ranging from 0.56 to 0.76. The validity of 
the MPRCQ was established through significant cor-
relations between the subscales and related scales from 
the SOPA, which ranged from -0.55 to 0.51. The pri-
mary advantage of this measure is the breadth of cop-
ing skills that is assessed.

The Pain Stages of Change Questionnaire (PSOCQ) 
[49] is a related measure that assesses readiness to 
change. The PSOCQ predated the MPRCQ, and one 
limitation that was found with the PSOCQ is the fact 
that it offers a more global assessment of an individ-
ual’s readiness to change. The PSOCQ rates an indi-
viduals’ readiness to change according to four change 
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they have. The Pieces of Hurt Tool is most appropriate 
for pre-school aged children (3 and 4 years of age).

Faces Pain ScaleÂ€– Revised

The Faces Pain ScaleÂ€– Revised (FPS-R) uses six gender-
neutral faces to depict pain on a scale from 0 to 10 [54]. 
It is recommended for acute or disease-related pain in 
children ages 4 to 12. For school-aged children (ages 8 
to 12), the FPS-R or other face-based tools may be used 
in conjunction with a VAS, described below.

Wong-Baker FACES Pain Rating Scale

This six-point scale (0–5) provides verbal descriptions 
of pain from “no hurt” (0) to “hurts worst” (5) with cor-
responding facial expressions [55].

Oucher

This measure consists of two scales:Â€ a photographic 
faces scale and a 0–100 mm vertical numeric rat-
ing scale [56]. The six photographic faces are cultur-
ally appropriate (Caucasian, African American, and 
Hispanic) and scored 0 to 5. The numeric rating scale 
is scored 0 to 100.

Visual analog scales

Visual analog scales  consist of a pre-measured verti-
cal or horizontal line where the end-points represent 
the extreme limits of pain intensity. The child points 
to or marks a place on the line to represent their level 
of pain. A 100 mm scale is most commonly used with 
a score of 0 to 100. A VAS is most appropriate for 
school-aged children and adolescents (8 years of age 
and older). It should be noted that the 0 to 10 NRS 
commonly used with adults currently lacks psycho-
metric studies for use with children and may be prone 
to bias or poor validity because of the lack of criteria 
for rating. Thus this type of scale is not recommended 
for use with children.

Behavioral observation measures  
for acute pain
Behavioral observation measurement of pain can be 
used to supplement self-report measures, particularly 
in young children (under age seven). Behavioral obser-
vation may be used exclusively with children who are 
under 5 years of age, too distressed to use a self-report 
measure, impaired in their cognitive or communica-
tion abilities, restricted due to procedural or treat-
ment features (e.g., ventilation, bandages), or believed 
to be providing exaggerated or minimized self-report 

in all patients. It is this obligation that has motivated 
researchers and clinicians to develop pain assessment 
strategies for use with these special populations. The 
following sections will focus on some of the tools and 
techniques developed for pain assessment in each of 
these patient populations.

Assessment in children
There has been increasing focus on the assessment of 
pain in children. However, compared to adults, pain 
in children is generally not adequately recognized or 
treated, and many assessment tools lack sufficient evi-
dence to determine effectiveness. Like adults, children 
are the best sources of information about their pain. 
Self-report should be used to assess pain in children 
whenever possible and appropriate. However, children 
present unique challenges in pain assessment includ-
ing limited communication skills and assessment 
behavior such as a tendency to be drawn to the extreme 
ends of self-report scales. Assessment of pain in chil-
dren ages three and older is addressed in this section; 
measurement of pain in infants presents unique needs 
and challenges and the reader is referred to the specific 
literature for recommendations (see the work of Herr 
and colleagues for a brief review and clinical practice 
recommendations [51]).

Self-report measures for acute pain
There are currently more than 30 pediatric self-report 
measures of pain intensity, however, only six have well-
established reliability and validity. The majority of self-
report and observational measures of pain in children 
were developed for acute post-operative or procedural 
pain due to the low prevalence of chronic pain in chil-
dren. Appropriateness of a measurement instrument 
depends on the age and developmental stage of the child 
and individual child preference. Assessment of pain is 
most difficult in pre-school age children who lack the 
communication skills to appropriately describe their 
pain and use measurement instruments. The measures 
described here have adequate reliability and validity, 
generally for children 3 years of age or older (the reader 
is referred to the work of Stinson and colleagues for 
detailed information [52]).

Pieces of Hurt Tool

The Pieces of Hurt Tool (or Poker Chip Tool) consists of 
four red plastic poker chips representing “a little hurt” 
(1) to “the most hurt you could ever have” (4) [53]. 
Children are asked to select “how many pieces of hurt” 
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Measures for chronic pain
Chronic or recurrent pain is much less common 
among children compared to adults. As a result, nearly 
all research examining this type of pain has been 
conducted with adolescents. Conditions resulting in 
chronic or recurrent pain in children include chronic 
headaches and sickle cell disease. The self-report meas-
ures previously described are appropriate for meas-
uring chronic pain in children, although behavioral 
measures of pain are not recommended for assessing 
chronic pain intensity. There is also a need to measure 
pain over time by assessing information such as the 
number of pain-free days or days in which the pain 
does not reach a specified level. In addition, increased 
importance is placed on measuring facets of function-
ing affected by pain including physical, emotional, 
role functioning, and sleep (the reader is referred to 
the work of McGrath and colleagues [64] for specific 
instrument recommendations).

A pain diary is a useful tool for assessing chronic 
or recurrent pain and response to treatment in chil-
dren and adolescents. Pain diaries assess pain using a 
VAS, NRS, or face-based scale, such as the previously 
described Wong-Baker FACES Pain Rating Scale, pro-
spectively or retrospectively. Prospective completion 
and use of electronic recording formats when possible 
may improve reporting accuracy.

Scales for specific pain experiences (e.g., headache) 
are available. In addition, numerous measures exist to 
assess the many areas of functioning (e.g., emotional, 
social, school, sleep) impacted by chronic or recurrent 
pain in children and adolescents. Description of all 
available instruments is beyond the scope of this chap-
ter. Readers are encouraged to identify and use these 
specific measures if applicable to their patient popula-
tion (see McGrath and colleagues [64]).

Assessment in the elderly
The assessment of pain in the elderly is of both high 
importance and complexity. The percentage of adults 
over age 65 is growing, thus increasing the need for 
providers who are trained to work with this popula-
tion. Compared to children and younger adults, older 
adults are at increased risk for chronic pain, often 
due to multiple clinical diagnoses such as musculo- 
skeletal and neurological conditions. In addition, older 
adults are more likely to undergo medical tests or pro-
cedures which result in acute pain [65]. Sensory and 
cognitive impairments which may develop during later 
adulthood serve as a barrier to traditional assessment 

rating due to a variety of possible factors. The meas-
ures described below have been adequately researched 
and most have extensive reliability and validity data for 
children 1 year of age and older [57].

Face, Legs, Activity, Cry, Consolability

The Face, Legs, Activity, Cry, Consolability (FLACC) 
scale assesses pain behavior on a three-point scale (0–2) 
through observation of behaviors on five dimensions 
(face, legs, activity, crying, and consolability) [58]. This 
measure is appropriate for observation of pain while 
the child is in the hospital.

Children’s Hospital of Eastern Ontario Pain Scale

The Children’s Hospital of Eastern Ontario Pain Scale 
(CHEOPS) assesses pain through six behaviors (cry-
ing, facial expression, verbal expression, torso pos-
ition, touch, and leg position) [59]. A score is generated 
by selecting from multiple descriptive criteria for each 
of these six behaviors.

Parent’s Post-operative Pain Measure

The Parent’s Post-operative Pain Measure (PPPM) 
questionnaire asks parents to report on changes to 
their child’s usual behavior on a yes/no (0 or 1) scale 
[60]. This 15-item measure allows for observation of 
pain by the parents in the home and is the only measure 
recommended to be completed by parents.

COMFORT Scale

This scale measures six behavioral (facial tension, 
alertness, muscle tone, physical movement, respira-
tion, calmness/agitation) and two physiological (heart 
rate and blood pressure change) dimensions on a five-
point (1–5) scale [61]. This measure is appropriate for 
children on a ventilator or in critical care.

Measures of affective response to pain

Adolescent Pediatric Pain Tool

This instrument is similar to the McGill Pain 
Questionnaire (previously described), but is appropri-
ate for children 8 years of age and older [62].

Procedure Behavior Checklist

The Procedure Behavior Checklist (PBCL) is an obser-
vational tool used to assess operationally-defined 
behavioral distress indicating pain and anxiety during 
procedure pain in children ages 1 year and older [63]. 
The PBCL has eight items measured on a five-point (1 
to 5) scale indicating both occurrence and intensity.
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of growing older or the fear that pain is an indication of 
serious illness. Elderly patients may also think of pain 
in alternative terms such as “hurt,” “uncomfortable,” or 
“sore.” Providers should ask questions including these 
alternative terms and then the patient’s preferred term 
should be used consistently in pain assessments [65]. 
In addition, providers should ask patients about recent 
changes in behavior or functional status that may sig-
nal the presence of pain.

Many of the unidimensional pain assessment meas-
ures previously described are appropriate for use with 
older adults, including VAS and NRS:
Faces Pain Scales (FPS), like the Wong-Baker FACES 

Pain Rating Scale [55] previously described, pairs 
facial expressions with corresponding verbal and 
numerical ratings of pain. Faces pain scales have 
been adapted to include older faces for the elderly 
patient population.

The Verbal Rating Scales (VRS) or Verbal Descriptor 
Scales (VDS) consists of verbal descriptions of pain 
for the patient to select. Examples include “no 
pain,” “slight pain,” “severe pain,” or “pain as bad as 
it could be”. Words may correspond to numerical 
ratings for recording and comparison purposes. 
Providers should be conscious of the patient’s 
vocabulary and reading ability with using a VRS.

No single unidimensional self-report tool is appro-
priate for all older adults. The 0–10 numeric rating 
scale commonly used in medical settings is generally 
most familiar to older adults; however, elderly adults 
may also have a harder time completing this type of 
scale due to reduced abstract thinking ability. A verbal 
rating scale is generally well understood and preferred 
in this population resulting in a more sensitive and reli-
able assessment. Whichever tool is selected based on 
patient preferences and abilities, it should be used con-
sistently across time and providers.

A pain diary is also a useful tool in this population 
for assessing pain intensity (using a self-report meas-
ure), mood, adherence and response to treatment, and 
impact on activities over time. Retrospective reporting 
should generally be avoided.

The American Geriatrics Society (AGS) has offered 
specific recommendations for pain assessment in 
older adults, including a suggestion to use a multi- 
dimensional tool when possible. Multidimensional 
tools provide the advantage of generally incorpor-
ating a unidimensional self-report pain assessment, 
components of a pain interview, and a brief assessment 
of functioning. The following brief multidimensional 

methods for pain. Consequently, older adults with cog-
nitive impairment may be less likely to have their pain 
evaluated and treated compared to their cognitively 
intact peers. To compound this problem, pain can pre-
sent itself as or exacerbate existing cognitive impair-
ment through symptoms such as social withdrawal, 
confusion, or aggression.

Regardless of the measurement tactic, provider 
behavior can help result in an accurate assessment 
of pain. The provider should position his or her face 
in view of the patient, speak in a slow and normal 
tone of voice, aim to reduce extraneous noise and 
distractions, and allow adequate time for a response. 
In addition, written directions should be provided 
in an easy-to-read format with necessary adapta-
tions for visual impairments. The provider should 
also ensure the patient has their usual aids (e.g., 
eyeglasses, hearing aids) to maximize comprehen-
sion [65]. Questions about current pain as opposed 
to past or average pain may also increase an elderly 
patient’s ability to report accurately. Ideally, a pro-
vider will have information about a patient’s base-
line level of pain to better assess any acute or chronic 
changes. In addition, pain measurements should be 
made in consistent situations to reduce variations 
due to circumstances such as movement or position. 
Pain assessments completed while the patient is at 
rest are likely to be inaccurate as pain levels and indi-
cators will increase during movement and providers 
are encouraged to ensure pain assessments are not 
taken solely while the patient is at rest.

Self-report measures of pain
As with children and adults, self-report of pain is the 
single best source of information about both acute 
and chronic pain in older adults, including adults 
with mild to moderate cognitive impairment. Self-
report should be attempted with older adults with 
severe cognitive impairments, but clinical judgment 
about the validity of the report should be used. Many 
of the pain assessment guidelines and measures pre-
viously discussed are appropriate for the older adult 
population. In particular, a thorough pain interview, 
as described, should be conducted whenever possible, 
with input from family or caregivers as appropriate. 
In addition, the pain assessment measures recom-
mended for use with the general adult population are 
appropriate for use with elderly adults who are cogni-
tively intact.

Older adults tend to underreport pain due to a var-
iety of factors including expectation that pain is a part 
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the behavioral observation tools can underestimate 
pain compared to patient self-report when available. 
Physiological changes (e.g., blood pressure, pulse rate, 
respiratory rate) may be useful for identifying acute 
pain but should not be used to assess chronic pain as 
these factors often remain stable in patient’s experien-
cing long-lasting pain; however, the absence of these 
changes does not mean the absence of pain. Finally, 

tools have adequate reliability and validity for use with 
older adults:
Brief Pain Inventory (BPI) [18]:Â€As described earlier 

in this chapter, the BPI assesses severity of pain, 
impact of pain on daily functioning, location of 
pain, pain medications, and amount of pain relief 
in the past 24 hours or the past week through a 
variety of question formats and over 20 items. 
The BPI is also available in a short form with nine 
items.

Geriatric Pain Measure (GPM) [66]:Â€This is a 24-item 
tool assessing pain intensity, pain with activity, 
and interference of pain. Most items are answered 
on a two-point (Yes/No) scale and two NRS items 
assessing current and average pain are included.

Pain Disability Index (PDI) [15]:Â€As previously 
described in this chapter, this measure includes 
seven items rated on an 11-point scale (0 = no 
disability, 10 = worst disability). Items measure 
daily functioning such as recreation, social 
activity, and family/home responsibilities.

As in younger adults, correlates of pain and facets 
of psychosocial functioning such as depression and 
anxiety should be assessed in older adult patients with 
chronic pain. One scale specific to the geriatric popula-
tion is the Geriatric Depression Scale (GDS) [27]. This 
scale measures depression through 30 items scored 
on a yes/no scale. It is also available in a 15-item short 
version. Numerous other measures are available to 
assess functioning, disability, coping, self-efficacy, pain 
beliefs, or disease-specific issues; a full review of these 
measures is beyond the scope of this chapter, though 
some appropriate for the general adult population, 
including older adults who can provide accurate self-
report, were reviewed previously.

Behavioral observation measures of pain
Behavioral observation is the current primary source 
of information about pain in non-communicative 
or severely demented older adults. Some common 
pain behaviors in older adults have been identified by 
the AGS, and are listed in Table 4.1. In older adults, 
the inability to verbally report pain may result from 
dementia, delirium, or episodes of critical illness. 
While informative, these measures present challenges 
including the fact that behavioral changes may stem 
from many sources other than pain. In addition, phys-
ical limitations or changes in older adults may limit 
behavioral expressions of pain such as guarding, rub-
bing, or facial expressions. Research has suggested 

Table 4.1â•‡ Common pain behaviors in cognitively impaired 
elderly patients

Facial expressions

â•… Slight frown; sad, frightened face

â•… Grimacing, wrinkled forehead, closed or tightened eyes

â•… Any distorted expression

â•… Rapid blinking

Verbalizations, vocalizations

â•… Sighing, moaning, groaning

â•… Grunting, chanting, calling out

â•… Noisy breathing

â•… Asking for help

â•… Verbally abusive

Body movements

â•… Rigid, tense body posture, guarding

â•… Fidgeting

â•… Increased pacing, rocking

â•… Restricted movement

â•… Gait or mobility changes

Changes in interpersonal interactions

â•… Aggressive, combative, resisting care

â•… Decreased social interactions

â•… Socially inappropriate, disruptive

â•… Withdrawn

Changes in activity patterns or routines

â•… Refusing food, appetite change

â•… Increase in rest periods

â•… Sleep, rest pattern changes

â•… Sudden cessation of common routines

â•… Increased wandering

Mental status changes

â•… Crying or tears

â•… Increased confusion

â•… Irritability or distress
Source:Â€Ref. [67]
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wincing, bracing, rubbing, restlessness, and vocal com-
plaints), which are scored as present or absent at rest 
and with movement [70]. The CNPI is most appropri-
ate in an acute care setting.

Non-Communicative Patient’s Pain Assessment Instrument [71]

The Non-Communicative Patient’s Pain Assessment 
Instrument (NOPPAIN) is completed by a caregiver 
while completing daily care activities with the patient 
[71]. Pain presence and intensity is assessed based on 
observation of pain (yes/no scale) during nine potential 
care activities, ratings of six pain behaviors each on a six-
point numeric rating scale, identification of the location 
of pain, rating of the patient’s highest level of pain on a 
six-point verbal rating scale, and self-report, if possible.

In summary, having multiple self-report and behav-
ioral observation measures available provides the 
benefits of being able to accommodate patient pref-
erence, unique patient factors, and provider confi-
dence to increase the frequency and accuracy of pain 
assessments. Overall, pain assessment in elderly adults 
requires time, patience, and creativity to adequately 
meet this important need.

Assessment in the non-verbal and 
cognitively impaired
The subjective response to pain is mediated by develop-
mental and cognitive factors. Self-report measures are 
the “gold standard” to assess pain and require cognitive 
capacity. Most of the existing scales are designed for use 
with patients who can respond verbally to assessment 
commands, but the use of pointing may be an effective 
manner to solicit direct pain information when using 
scales such as the VAS, NRS, or FPS. Other ways to 
obtain feedback from non-verbal patients include ask-
ing them to move a specific body part (e.g., head, eyes, 
fingers, hand, arm, leg) or squeeze the health provider’s 
hand to signal the presence of pain. With those unable 
to self-report, objective pain measures are utilized. 
These instruments evaluate a person’s response to pain 
on one aspect (e.g., facial expression) or in multiple 
domains (e.g., facial expression and body movements) 
[72]. In any case, there is evidence that non-verbal 
expressions of pain as well as knowledge of baseline 
functioning without pain are critical components in 
assessment for non-verbal and cognitively impaired 
populations. That healthcare providers are sometimes 
unable to recognize pain in the non-verbal population 

these tools are most accurate compared to patient self-
report when administered by providers trained to use 
the specific instrument.

Behavioral observation measures should be used 
as part of a larger pain assessment that includes evalu-
ating the nature and underlying causes of pain, the 
impact of pain on the patient’s functioning (e.g., sleep, 
mood, activities of daily living), and inclusion of the 
family and multidisciplinary providers in the comple-
tion of an assessment and treatment plan (see ‘Pain 
assessment in the non-verbal patient’ below).

Tremendous growth in this area of research has 
recently occurred and many behavioral measurement 
tools are still in the early stages of development and 
testing. All of these tools have some issues related to 
reliability and validity, and further revision and testing 
is recommended for each. Despite growing evidence 
to support a few measures, there is currently no stand-
ardized measure that is recommended for broad use. 
Behavioral observation tools with promising reliabil-
ity and validity for use with older adults are described 
below. In addition, these measures are relatively brief 
and practical for use in clinical settings (see the work 
of Herr and colleagues [51] for a brief review).

Pain Assessment Checklist for Seniors with Limited Ability to 
Communicate

The Pain Assessment Checklist for Seniors with 
Limited Ability to Communicate (PACSLAC) instru-
ment provides a checklist with 60 items in the domains 
of facial expressions, activity/body movement, social/
personality mood, and other (e.g., physiological, eat-
ing, or sleeping changes, vocal behaviors) scored on a 
present/absent scale [68].

DOLUPLUS-2

This measure consists of ten items across the domains 
of somatic, psychomotor, and psychosocial reactions 
scored on a four-point (0–3) scale with behavioral 
descriptions for each level to assess pain intensity [69].

Pain Assessment in Advanced Dementia

Pain Assessment in Advanced Dementia (PAINAD) 
assesses pain intensity through five items (breathing, 
negative vocalizations, facial expression, body Â�language, 
and consolability) on an 11-point (0–10) scale [81].

Checklist of Non-Verbal Pain Indicators

The Checklist of Non-Verbal Pain Indicators (CNPI) 
provides six items (vocalizations, facial grimacing or 
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pain should initiate an assessment and preventative 
intervention. In addition, the presence of pain should 
be attended to before a potentially exacerbating proce-
dure, movement or transfers. These evaluations should 
be recorded and accessible to all providers.

Behavioral observation tools are generally not 
appropriate for use with patients who are unconscious, 
sedated, or paralyzed and cannot behaviorally respond 
to pain. In these situations, an assumption should be 
made that pain is present, rather than absent, depend-
ing on other components of the assessment (e.g., exist-
ing medical condition; observation of grimacing, 
rubbing a body part, moaning; physiological changes). 
If behavioral measures are appropriate, they must be 
suitable for the patient population and setting. The 
capacity to appropriately use a tool depends on several 
factors including the patient’s ability to provide input, 
the provider’s familiarity with the patient, the time and 
range of circumstances available for observation, and 
the specific questions of interest related to pain.

Factors to consider when selecting a behavioral 
observation tool include:

Measurement of specific (e.g., vocalizations) vs. •	
subtle (e.g., change in interpersonal interactions) 
behaviorsÂ€– Are individuals who would recognize 
subtle changes in the patient participating in the 
assessment?
Direct observation vs. surrogate reportÂ€– •	 Are the 
providers who are completing the assessment able to 
directly observe the patient?
Pain presence vs. severityÂ€– •	 Are the providers 
interested in whether the patient is in pain or how 
much pain they are experiencing?
Sensitivity vs. specificityÂ€– •	 Are the providers 
concerned about over- or under-identifying pain in 
patients?
Screening vs. diagnostic certaintyÂ€– •	 Are the providers 
interested in screening for the presence of pain or 
establishing the exact nature and cause of pain?

Behavioral observation measures for use with pedi-
atric or geriatric populations have been reviewed in 
previous sections. For adults who are non-verbal due 
to disease (e.g., cerebrovascular disease) or health pro-
cedures, cognitive impairment, or mental retardation, 
the measures described below are appropriate for use.

Behavioral Pain Scale
The Behavioral Pain Scale (BPS) consists of three items 
(facial expression, movements in upper limbs, and 

portends the need for unique assessment encompass-
ing multiple sources of information.

The American Society of Pain Management 
Nursing (ASPMN) has published recommendations 
for pain assessment in non-verbal patients [51]. These 
general recommendations are appropriate for patients 
who are non-communicative or have reduced ver-
bal abilities due to advanced dementia, intubation, or 
unconsciousness.

The sequential recommendations begin with the 
use of the Hierarchy of Pain Assessment Techniques 
[73] as follows:Â€ obtain self-report if at all possible, 
investigate possible pathologies that could produce 
pain, observe for behaviors that may indicate pain, 
solicit report(s) from surrogate(s) (e.g., family or care- 
givers/medical staff who are familiar with the patient), 
and use analgesics to evaluate whether reductions in 
the behavioral indicators thought to be related to pain 
can be observed. A trial of analgesics is advised based 
on the theory that a change in behavior following ini-
tiation of the trial is related to improved pain control. 
An appropriate medication and dosage should be 
determined through estimating the anticipated level of 
pain based on the other components of the assessment. 
Attempting a trial before adjusting other medications 
may result in faster improvement and, if effective, may 
eliminate the need for other changes.

Competent professionals should use appropriate, 
reliable, and valid behavioral pain assessment tools 
to elicit the patient’s pain experience. While the tools 
mentioned herein provide clinically relevant pain 
information, broad adoption of a specific measure 
has not yet been recommended. This area continues 
to undergo development including research on the 
potential impact of various environmental settings 
on samples of non-verbal and cognitively impaired 
patients.

With behavioral assessment tools, it is important to 
consider that the scores are providing evidence of pain 
presence, and they are not appropriate to compare with 
pain intensity or severity ratings. Worthy of note is that 
changes in physiologic measures (e.g., blood pressure, 
heart rate) are generally not specific enough to indi-
cate the presence of pain vs. other sources of distress 
and, therefore, should not be used as primary resource 
information. Finally, pain assessment should be ongo-
ing and recurring at regular intervals, and it should 
be individualized by using measures and indicators 
that are specific and appropriate. Physical conditions 
or common problems or procedures known to cause 
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limited (e.g., in a state of decreased consciousness or 
intubated), the health professional may need to make 
appropriate modifications in the assessment of verbal 
and movement responses.

The assessment measures for the non-verbal patient 
included heretofore are also appropriate for those with 
cognitive impairment, as they are not reliant on high 
levels of intellectual capacity. Self-report pain scales are 
preferred with cognitively impaired patients, although 
verbal or other interactive reports need to be inter-
preted within the idiosyncratic context. In addition 
to possible communication limitations, cognitively 
impaired individuals may inaccurately transform out-
going or incoming information about pain. Some may 
mimic pain behavior that they have seen demonstrated 
even when they are not in pain. There is also evidence 
for the severely cognitively impaired to have an exces-
sively high threshold for pain. Others have shown a 
tendency toward slower and less accurate expression 
of pain. However, pain reliably leads to similar kinds 
of non-verbal sensory pain expression demonstrated 
by people without mental impairment (e.g., grimacing, 
moaning, rubbing the affected area).

Chronic pain is often a complication of traumatic 
brain injury, and alterations in the experience and 
expression of pain may result from associated cognitive 
impairment [79]. Due to resulting communication limi-
tations, behavioral pain measures are often utilized. As 
discussed previously, pain assessed with observational 
scales necessarily focuses on affective aspects rather than 
sensory characteristics of pain. This dictates an emphasis 
on pain presence rather than quality or intensity.

Non-verbal expressions of pain may lead to misin-
terpretations particularly in the cognitively impaired 
patient. For example, two features of Parkinson’s 
Disease, akathesia and facial rigidity, could be inter-
preted as more or less pain respectively. Therefore, in a 
cognitively impaired patient with Parkinson’s Disease, 
these observable behaviors may not be specific to pain, 
and it may be difficult to determine the origin of the 
behavior due to the patient’s intellectual ability. To fur-
ther specify the observed behaviors as ones associated 
with pain, a noxious event may be introduced to com-
pare observable change correlations with the timing of 
the episode [80], in essence controlling for the cognitive 
impairment.

Summary
It is the hope of these authors that the scope of this chap-
ter is enough to convince the reader of the complexities 

compliance with ventilation) scored on a four-point 
scale with behavioral descriptions for each level [74]. 
The scale, indicating pain presence and severity, is 
appropriate for critically ill patients who are sedated and 
on mechanical ventilation. The BPS has been shown to 
be internally consistent, with a reliability coefficient of 
0.72. Validity was demonstrated by the change in BPS 
scores, and by the principal components factor analy-
sis, which revealed a large first-factor accounting for 
65% of the variance in pain expression. The BPS also 
exhibits excellent responsiveness to change in the con-
text of intervention.

Critical-Care Pain Observation Tool 
The Critical-Care Pain Observation Tool (CPOT) con-
tains four items (facial expression, body movements, 
muscle tension, and compliance to ventilator or vocali-
zations) scored on a three-point (0–2) scale to record 
behavioral reactions [75]. This instrument reports 
pain presence and severity. Inter-rater reliability of 
the CPOT is shown with high intra-class correlation 
coefficients (0.80 to 0.93). Discriminant validity was 
supported with increases of the CPOT and physiologic 
indicators during turning, but stability of these during 
a non-painful medical procedure.

Behavioral Pain Rating Scale
The Behavioral Pain Rating Scale (BPRS) assesses four 
behavioral domains (restlessness, tense muscles, frown-
ing/grimacing, and verbal response) on a scale from 0 
to 3 indicating progressive increases in pain severity 
[76]. This instrument requires vocalization and distinct 
movements by the patient, which may limit its utility 
for certain non-communicative populations. The BPRS 
assesses for the presence and severity of pain.

PAIN algorithm
This measure establishes the rate of pain severity by 
evaluating the presence or absence of pain on six 
behavioral dimensions (facial expression, movement, 
posture, vocal sounds, pallor, and perspiration) and 
three physiological elements (heart rate, blood pres-
sure, respiration) [77].

Pain Behavior Assessment Tool
The Pain Behavior Assessment Tool (PBAT) contains 
multiple descriptors on three domains (facial expres-
sions, body movement, verbal responses) [78]. This 
instrument is based on the absence or presence of these 
pain descriptors relative to common hospital proce-
dures which often cause pain. If the patient is physically 
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of pain assessment. From the widely accepted gate 
control theory of pain comes the responsibility to 
incorporate the biological, psychological, and social 
components of a patient’s experiences into the assess-
ment of his or her pain. The old metaphor “we don’t 
live in a bubble” could be just as easily applied to pain, 
which certainly does not occur in a bubble. Therefore, 
to assess and treat pain effectively clinicians must be 
aware of the many factors that both impact pain and 
are impacted by it. The challenges are real, and the 
resources for the average clinician are often limited. 
However, this chapter has hopefully helped the reader 
to realize that assessment of “the person with pain” can 
be achieved even with limited resources, particularly 
with the use of paper-and-pencil measures that do not 
have to take away from the efficiency of a clinical visit 
and do not take many resources to administer.

The field of pain care has come a long way in rec-
ognizing the multidimensional make-up of the pain 
experience. It is the responsibility of each clinician to 
continue this movement by avoiding the temptation to 
view pain as one-dimensional (physical), or as a dichot-
omous experience (physical or psychological). Instead, 
clinicians must recognize the intimate relationship 
between pain and factors such as mood, activity, social 
relations, quality of life, pain beliefs, and motivation 
for self-care. Once a clinician works these dimensions 
into the assessment process, it will become easier to 
understand why objective clinical findings are not the 
gold standard for assessing the presence or absence of 
pain. Clinicians must trust patient’s self-reports, and 
seek to utilize many of the instruments described in 
this chapter to corroborate these reports and identify 
the avenues that are most appropriate for treatment. 
The subsequent chapters of this book will guide the 
reader through various approaches to pain treatment, 
and adherence to the assessment techniques and strat-
egies advocated in this chapter will help to guide the 
clinician in selecting from these alternatives.
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Introduction
This chapter will address three important and related 
dimensions of pain-related physical function. The first 
dimension, perceived interference, is typically meas-
ured using global ratings of the extent to which pain 
interferes with various key activities. Individuals make 
ratings in which they are typically asked to isolate the 
impact of pain from other aspects of their illness or 
lifestyle that interfere with daily activities. Not surpris-
ingly, these ratings not only correlate with pain, but 
also with other psychological factors such as depres-
sion. The second dimension, activity level, is typically 
measured using ratings of what specific activities the 
individual participates in on a regular basis. These rat-
ings are not tied to pain and do not take into account, in 
general, whether the activity is appropriate for the indi-
vidual. And finally, the third dimension is sleep. Sleep 
is measured either with diaries or summary scales, and 
often ratings are made regarding the extent to which 
pain interferes with sleep.

Challenges in selecting a scale
There are a number of challenges that need to be consid-
ered before selecting a measure of pain-related physical 
function. First, most measures of pain-related physical 
function are correlated with ratings of pain intensity. 
Although correlated, the relationship has been shown 
to be non-linear [1], and a number of factor analyses 
that have combined measures of pain with measures 
of physical function often identify distinct factors [2]. 
There is some indication from the literature reviewed 
below that ratings of interference made within specific 
domainsÂ€– sleep, recreation, etc.Â€– are easier for people 
to make and show more independence from ratings of 
pain intensity than more global ratings, such as “daily 
activities”[3].
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The second challenge pertains to the inherent limi-
tations of self-report. The potential for response biases 
need to be considered whenever using self-report 
measures. Some of the measures reviewed have been 
examined for the influence of response biases, such as 
social desirability, the tendency to present oneself in a 
positive or more socially acceptable light [4]. Similarly 
when disability determinations are being made or liti-
gation is a factor, measures of physical function may 
be particularly vulnerable to response biases. While 
self-report measures have limitations, the value of 
self-reported function is well established and should 
not be discarded for observer reports, since providers’ 
ratings of function do not correlate well with patients’ 
self-reports [5], a finding that is common with ratings 
of pain severity.

The third challenge in selecting a measure is the 
potential impact on the psychometric properties of 
a subscale that may occur when it is removed from 
the full scale or original measurement tool. Only one 
measure reviewed below is a stand-alone measure of 
pain-related physical functionÂ€– the Pain Disability 
Index [6]. Another measureÂ€– the Brief Pain Inventory 
[7]Â€– includes an assessment of pain in a previous sec-
tion before the patient reports on pain-related inter-
ference. The other two measuresÂ€ – the West Haven 
Yale Multidimensional Pain Inventory [8] and the 
Sickness Impact Profile [9]Â€– have pain-related phys-
ical function scales embedded in other scales. Some 
investigators hypothesize that the items surrounding 
an item impact on ratings of the item, thereby con-
tributing to high cross-loadings in factor analyses 
[10]. The context of any single question, including 
both the subject’s perceptions of the orientation of the 
questioner as well as adjacent questions, can influence 
subjects’ responses as much as scaling and question 
format [11].

The assessment of pain
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Each of the selected scales shows adequate psychometric 
properties, although some have been more extensively 
studied than others. Table 5.1 summarizes some of the 
characteristics of each scale reviewed. Following this 
review of scales assessing broad pain-related physical 
function, we include a section discussing the measure-
ment of sleep, where the scaling is quite heterogeneous. 
The final section suggests some future directions for 
research in the area of pain-related physical function.

Table 5.2 presents a summary of measures designed 
for specific pain conditions, as well as relevant review 
articles for further reading on a specific measure.

Brief Pain InventoryÂ€– interference 
scale

Background
The Brief Pain Inventory (BPI [12]) was originally 
developed by the Pain Research Group of the WHO 

Overview
Measures that are widely or predominantly used within 
a specific pain population (e.g., low back pain) and 
measures that combine pain intensity and a dimension 
of physical function, such as the Graded Chronic Pain 
Scale or the SF-36 Bodily Pain scale, were excluded 
from this discussion. Studies using physician ratings of 
disability or scales designed specifically for the study 
also will not be included in this review.

Four measures that include five scales assessing 
pain-related physical function are reviewed in detail 
below, followed by a discussion of measures of physical 
performance. Each measure is reviewed separately by 
providing some background on the development of the 
scale and the extent to which it is currently used, dis-
cussing the scale itself and its psychometric properties, 
reviewing briefly validity data on the scale, and finally, 
presenting available literature addressing the respon-
sivity of the scale to treatment effects, both from obser-
vational studies and randomized trials when available. 

Table 5.1â•‡ Summary of key dimensions for four scales of interest

Scale Number of items Time (mins) Scoring procedure Comments

BPI 7 <5 Sum of items

PDI 7 <5 Sum of items

SIP
Physical function 136 15 Weighted sum of items Embedded in other scales

WHYMPI/MPI
Interference
General activity

11
18

<5
<5

Average of items
Average of items

Embedded in other scales

BPI:Â€Brief Pain Inventory; PDI:Â€Pain Disability Index; SIP; Sickness Impact Profile; WHYMPI:Â€The West Haven-Yale Multidimensional Pain 
Inventory.

Table 5.2â•‡ Summary of instruments for assessing physical disability in specific pain populations

Target pain population Instrument Review article reference number

Arthritis Arthritis Impact Measurement  
Scales (AIMS-2) [115]
Health Assessment Questionnaire (HAQ) [116]

[123]

Back Pain Oswestry Disability Questionnaire [117]
Roland-Morris Disability Questionnaire [118]

[124]

Osteoarthritis/knee pain Western Ontario and McMaster (WOMAC)  
Osteoarthritis Index [119]

[125]

Fibromyalgia Fibromyalgia Impact Questionnaire (FIQ) [120]
Fibromyalgia Health Assessment  
Questionnaire (FHAQ) [121]

[121]

Migraine Migraine Disability Assessment
(MIDAS) Questionnaire [122]

[122]
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validity. Work on the BPI has demonstrated strong cor-
relations between pain intensity ratings and pain inter-
ference ratings across different diseases [15]. Detailed 
analyses indicate that the relationship between pain 
intensity and pain-related interference is non-linear, 
providing additional support for separating these two 
dimensions [1]. Analyses using the BPI Interference 
scale have used both the total score and individual 
items. Multivariate analyses indicate independent con-
tributions of pain severity and mood in predicting total 
BPI Interference scores [15]. The German version of 
the BPI Interference scale correlates significantly with 
deteriorated performance scores and relevant SF-36 
scales, including bodily pain, physical function, vital-
ity, and general health [16].

The BPI may be particularly suited to the assess-
ment of episodic or fluctuating pain states, such as can 
occur with pain due to cancer. In this regard, patients 
with neoplastic disease who report no pain at the time 
of a medical visit but pain during the past week report 
higher levels of interference in every domain measured 
by the BPI Interference scale as compared to patients 
who reported no pain at either the visit or during the 
past week [17].

Validation of the BPI Interference scale also comes 
from other populations, including patients with HIV/
AIDS. Patients with HIV/AIDS reporting moderate to 
severe pain for the past 2 weeks and symptoms of post-
traumatic stress disorder (PTSD) not only report higher 
levels of distress and lower quality of life, but also report 
higher BPI Interference scores as compared to indi-
viduals who do not report significant PTSD symptoms 
[18]. This effect was observed on the two dimensions of 
BPI InterferenceÂ€– affect and activityÂ€– and remained 
significant across a 6-month period [18].

Responsivity:Â€Pre-post changes
The BPI Interference scale has been used to track 
responses to a variety of pain management interven-
tions. In a small descriptive investigation of sodium 
valproate in reducing pain and interference due to 
cancer-related neuropathic pain, pain-related inter-
ference scores decreased to a similar extent as pain 
Â�intensity scores, except in the area of sleep [19]. 
Patients with chronic cancer pain reported sig-
nificantly reduced pain interference, coupled with 
decreased pain severity, after having their medical 
regimen changed from standard opioid therapy to 
once-daily oral extended-release hydromorphone 
[20]. Furthermore, patients with post–herpetic 

Collaborating Center for Symptom Evaluation in 
Cancer Care [13] to measure pain severity and pain-
related interference in patients with cancer. This scale 
is widely used in the assessment of cancer pain [12], but 
recently its use has been extended to non-cancer pain 
assessment, as discussed in the following sections.

Scales
The BPI includes two primary dimensions:Â€pain intensity 
and pain interference [13]. The most widely used version 
of the pain interference scale uses 11-point numeric rating 
scales (0Â€– no interference to 10Â€– interferes completely) 
to assess pain-related interference in seven areas:Â€gen-
eral activity, mood, walking ability, normal work includ-
ing outside the home and housework, relations with 
other people, enjoyment of life, and sleep [13]. Some 
investigators have added additional domains:Â€self-care, 
recreational activities, and social activities, or changed 
walking to general mobility for disabled individuals [3]; 
for the purposes of this review, this scale will be referred 
to as the modified BPI Interference scale. The time frame 
for assessment can vary from “the past week” [13] to “the 
past 24 hours” [12].

Factor analyses of the pain intensity and pain inter-
ference scales support a two-factor structure that is 
robust across cultures [13]. Using data from the four 
country BPI database [1], multidimensional scaling 
analyses designed to control for response biases inher-
ent to self-report questionnaires demonstrated two 
dimensions to the BPI Interference scale after con-
trolling for worst pain intensity:Â€affect (relations with 
others, mood, enjoyment of life) and activity (walking, 
work, general activity, sleep) [14].

Psychometrics
The psychometric properties of the BPI Interference 
scale have been examined in a wide variety of pain pop-
ulations. Analyses of the BPI Interference scale used in 
four different countriesÂ€– USA, France, China, and the 
PhilippinesÂ€– yielded excellent internal stability coef-
ficients, ranging from 0.86 to 0.91 [1]. These authors 
demonstrated remarkable internal consistency of the 
BPI Interference scale across different levels of painÂ€– 
mild, moderate, and severe (ranging from 0.80 to 0.91 
across the four countries and levels of pain).

Validity:Â€General
A large literature has germinated from the wide use of 
the BPI with cancer pain, helping to establish the scale’s 
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In a randomized trial comparing cognitive- 
behavioral therapy (CBT) for HIV-related neuro-
pathic pain to supportive psychotherapy, both groups 
showed reductions in pain and pain-related interfer-
ence over the course of the trial [27]. Older adults 
with non-cancer pain receiving a pain self-manage-
ment training group intervention, as compared with 
an education-only control condition, reported no 
significant reductions in pain-related interference 
or pain intensity [28]. Furthermore, women with 
fibromyalgia using either 024 essential oil or sham 
oil reported comparable, non-significant reductions 
in pain interference and pain intensity following a 
12-week exercise program [29].

Pain Disability Index

Background
The Pain Disability Index (PDI) was specifically 
developed to be a brief measure of the degree to which 
chronic pain interferes with normal role function-
ing and consistent with the Institute of Medicine’s 
Committee on Pain, Disability and Illness Behavior’s 
definition of disability [6, 30]. While most data come 
from patients with heterogeneous pain conditions 
[31, 32], the PDI has been used to measure function/
disability in a number of specific painful conditions, 
including low back pain [33], post-herpetic neural-
gia [34], diabetic neuropathy [35], and spinal cord 
injury [36].

Scales
The PDI includes seven items assessing perceived 
disability in each of seven areas of normal role func-
tioning:Â€ family/home responsibilities, recreation, 
social activity, occupation, sexual behavior, self-care 
(e.g., taking a shower, driving, getting dressed), and 
life-support activity (e.g., eating, sleeping, breathing). 
Each item is rated on an 11-point scale (0Â€– no dis-
ability to 10Â€– total disability) and the responses are 
summed. Recent analyses of a large group of patients 
(n = 1361) with heterogeneous pain conditions pre-
senting for care at a hospital-based pain clinic support 
a single factor that accounts for 49% of the variance in 
items [30].

Psychometrics
The PDI shows excellent internal consistency (alpha = 
0.85–86; [6, 31] and test-retest stability [6, 37].

neuralgia, painful diabetic neuropathy, and low back 
pain reported significant combined improvements in 
general activity, normal work, walking ability, rela-
tionships, sleep, and enjoyment of life, parallel with 
decreased pain intensity, after a lidocaine 5% patch 
was added to a current Â�analgesic drug regimen that 
already included gabapentin [21].

Randomized clinical trials
Randomized clinical trials (RCTs) evaluating can-
cer pain treatments have not been widely conducted, 
although a few trials are available which include use 
of the BPI Interference scale. In this regard, a rand-
omized, prospective trial of a cancer pain treatment 
algorithmÂ€ – including a comprehensive assessment 
and evidence-based analgesic guidelinesÂ€ – did not 
demonstrate a significant reduction in pain intensity, 
pain relief, or pain-related interference compared to a 
standard pain management program, although patient 
satisfaction scores were higher in the intervention 
group. The intervention yielded higher adherence to 
“best practice” guidelines, although there was no sig-
nificant difference between groups in total 24-hour 
opioid dosing. Across both groups, however, opioid 
dosing was significantly correlated with reductions in 
pain interference [22].

The BPI Interference scale has been used to meas-
ure outcomes in RCTs involving non-cancerous pain-
ful conditions. Patients with Fabry disease reported a 
significant reduction in pain and pain-related inter-
ference in response to enzyme replacement therapy as 
compared to placebo treatment [23]. Three 12-week, 
double-blind studies revealed significantly reduced 
pain interference for patients with diabetic peripheral 
neuropathic pain receiving duloxetine 60 mg once 
per day or 60 mg twice per day compared to patients 
receiving placebo [24]. Furthermore, patients with 
fibromyalgia receiving unilateral repetitive transcra-
nial magnetic stimulation of the motor cortex reported 
significant decreases in pain interference in the gen-
eral activity, sleep, and walking domains for 30 days, 
as well as decreased pain severity for up to 2 weeks, 
in comparison to patients receiving sham stimulation 
[25]. In a study examining the effects of morphine dis-
continuation, patients with chronic non-cancer pain 
indicated significantly increased difficulty with gen-
eral activity, walking, normal work, sleep, and enjoy-
ment of life, as well increased pain intensity, during 
a placebo phase compared to a period of morphine 
administration [26].
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reported a significant reduction in pain intensity that 
was associated with a significant reduction in PDI score 
[31], with analyses of individual items indicating sig-
nificant improvements in total PDI and in each area 
of role functioning, with the exception of life-support 
activities.

The PDI was also used in a RCT evaluating lamo-
trigine in reducing pain due to diabetic neuropathy. 
While significant reductions in pain intensity occurred 
following treatment with lamotrigine relative to pla-
cebo, no significant effects were observed on the PDI 
[35], although a preliminary report of the same trial 
suggested a trend for PDI scores to decline in response 
to lamotrigine [43]. In a small group of patients 
with pain following a spinal cord injury, topiramate 
reduced pain ratings after the highest dose (800 mg) 
was accomplished for 3 weeks, but no concomitant 
change in PDI score was observed [36]. A study exam-
ining the effects of pregabalin on patients with central 
neuropathic pain found no significant differences in 
disability scores between the pregabalin group and the 
placebo group [44], although patients receiving pre-
gabalin reported decreased pain intensity. Low-back 
pain patients receiving flexion-distraction chiroprac-
tic manipulation and trigger point therapy reported 
similar improvement on the PDI compared to a con-
trol group receiving sham manipulation and effleur-
age [45].

Sickness Impact Profile

Background
The Sickness Impact Profile (SIP) was originally devel-
oped as a behaviorally based outcome measure of over-
all health status and refined with randomly selected 
samples of patients with different types of disease, using 
different assessment methods and interviewers [46]. 
After extensive refinement, the final version includes 
136 items in 12 categories of function, yielding three 
summary scoresÂ€ – psychosocial, physical, and other 
impairment [9]. The SIP has been used in an extremely 
broad number of painful conditions, as discussed in 
the following sections.

Scales
The SIP includes a list of 136 statements (e.g., “I do 
not do any of the shopping that I would usually do” or 
“I do not walk at all”). Respondents mark only those 
statements that describe the respondent “today” and 
are related to health, and its instructions are typically 

Validity
As is seen with other measures of physical function, 
PDI scores correlate significantly with pain inten-
sity [32, 38], but the moderate level of these correla-
tions indicates only partial overlap [37]. In addition 
to correlating with other self-report scales such as the 
Oswestry [37], PDI scores have showed expected cor-
relations with physical tests of function [33]. Total PDI 
and factor 1 scores (discretionary activities) showed 
stronger correlations with the Oswestry (r of 0.83 and 
0.84, respectively) than with factor 2 scores (obligatory 
activities; r = 0.41; [37]). As seen with other measures 
of physical function, response biases may influence 
responses to the PDI. Social desirability, or the ten-
dency to present oneself in a positive light, correlates 
with PDI scores only after controlling for depressive 
symptoms, a factor that often inflates disability ratings 
[4]. Other correlates of PDI ratings include depressive 
symptoms, work-related factors, medication use [32], 
and litigation status [30].

Responsivity:Â€Pre-post changes
The responsivity of the PDI to the beneficial effects 
of spinal cord stimulation (SCS) for treating post- 
herpetic neuralgia were recently documented in a con-
secutive case series; 23 long-term responders to SCS 
(long-term pain relief with a median rating of 1/10) 
reported concurrent reductions in pain-related dis-
ability [34]. Additionally, patients receiving stand-
ard occlusal splint therapy for chronic orofacial pain 
reported decreased pain-related physical disability on 
the PDI, as well as decreased pain severity [39].

Randomized control trials
In a study examining the efficacy of static magnetic 
field therapy for chronic pelvic pain, patients receiving 
active magnets revealed significantly lower disability 
levels, but not significantly decreased pain intensity, 
compared with patients receiving placebo [40]. In a 
placebo-controlled trial, patients with neuropathic 
pain receiving sativex revealed significant decreases 
in pain-related disability, as well as pain intensity [41]. 
Patients with central neuropathic pain administered 75 
mg S(+)-ketamine reported improved physical func-
tioning in comparison to a placebo group, despite the 
absence of decreased pain severity [42]. Following 7 
days of treatment with controlled-release codeine in 
a placebo-Â�controlled crossover clinical trial, a het-
erogeneous group of patients with painful conditions 
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responsivity to change with multidisciplinary reha-
bilitation has been shown repeatedly [52]. Changes in 
SIP Physical Function scores correlated with changes 
in pain severity, joint involvement and joint function 
in a group of women with RA followed over a 1-year 
period [49]. A recent and systematic evaluation of a 
group of patients undergoing SCS demonstrated sig-
nificant improvements in SIP Physical Function 1 year 
following implantation [53].

Randomized control trials
Many RCTs of various pain treatments have focused 
on specific SIP subscales, notably the SIP Physical 
Function scale. In this regard, SIP Physical Function 
scores improved in a group of low back pain patients 
randomized to receive exercises for lumbar extensor 
muscles as compared to a waiting list control group 
[54]. Patients with chronic limb ischemia receiving 
SCS in addition to medical treatment experienced sig-
nificantly improved mobility, as measured by the SIP 
mobility subscore, compared to patients receiving med-
ical treatment alone, while treatment groups did not 
differ in pain levels or quality of life [55]. Older adults 
participating in an 8-week exercise program involv-
ing strength training and lifestyle advice reported sig-
nificantly decreased disability, as measured by the SIP 
Physical subscale, as well as pain severity, compared to 
a control group at 3-month follow-up [56].

In a randomized, crossover placebo-controlled 
study of opioids, the SIP Physical Function scale did not 
show any improvements, despite significant pain reduc-
tion [57]. Similarly, significant changes in SIP Physical 
Function scores did not coincide with short-term ben-
efits of amitriptyline and cyclobenzaprine in the treat-
ment of fibromyalgia [58] or the pain reducing effects 
of nortriptyline in low back pain [59]. In the context of 
no apparent reductions in pain, SIP Physical Function 
scores also did not improve following biofeedback or 
fitness training for fibromyalgia patients [60].

West Haven-Yale Multidimensional 
Pain Inventory

Background
The West Haven-Yale Multidimensional Pain 
Inventory (WHYMPI [8]) and the slightly expanded 
version referred to as the Multidimensional Pain 
Inventory (MPI [61]) have provided an important 
tool for measuring the experience of pain. Use of 

changed from “your state of health” to “your pain.” 
Each statement is weighted and percentage scores for 
three areas are computed as weighted sums:Â€Physical 
Function (personal care, mobility, and walking), 
Psychosocial Function (emotions, cognitive function, 
social interactions, and communication), and Other 
Function (sleep/rest, household, work, recreation, and 
eating). A total score is calculated as a weighted sum of 
these three subscales.

Psychometrics
The SIP was originally developed and refined on 
randomly selected group practice enrollees through 
a series of field trials; enrollees were selected to 
represent a range of characteristics and sampling was 
weighted towards inclusion of the sick and disabled 
[46]. The internal consistency of the overall score 
is excellent (alphas in the range of 0.81 to 0.94) and 
test-retest stability is also good (r values in the range 
of 0.87 to 0.97; [9]).

Validity:Â€General
As is the case with other measures of physical function, 
the SIP Physical Function scale correlates with pain 
intensity ratings [47]. Early work with the SIP vali-
dated the Physical Function scale against daily activity 
logs, demonstrating a significant inverse correlation 
between uptime and SIP physical function score [48]. 
The SIP Physical Function scale was further validated 
in a sample of women with rheumatoid arthritis (RA) 
and found to correlate significantly with a variety of 
measures of disease activity, joint involvement, and 
joint function [49]. Consistent with a behavioral/oper-
ant model of pain expression, directly observed atten-
tive responses from spouses to patients’ non-verbal 
expressions of pain are associated with lower physical 
function in those patients who also report high levels 
of depressive symptoms [50]. Finally, overall SIP scores 
predict the transition from acute to chronic pain [51].

Responsivity:Â€Pre-post changes
The SIP has been used widely to evaluate function 
in a variety of different pain conditions and with a 
range of different types of treatment. The Physical 
Functioning scale in particular has evidenced 
responsivity to change across treatments and painful 
conditions. Early work with a small group of patients 
participating in a multidisciplinary rehabilitation 
program demonstrated significant changes in SIP 
Physical Function following treatment [48], and its 
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Psychometrics
The psychometric properties of this instrument have 
been examined in a large variety of settings and pain 
conditions. The psychometric properties of the per-
ceived Interference and General Activity subscales 
demonstrate good internal consistency (alphas ran-
ging from 0.86–0.90 for Interference and 0.74–0.78 
for General Activity) and 2-week stability (test-retest 
coefficients for 2 weeks ranging from 0.85 to 0.87 for 
Interference and 0.80 to 0.87 for General Activity [8, 
10, 65].

Validity:Â€General
Validation of these two subscales is provided by an 
extensive literature from multiple countries and 
many different types of pain conditions documenting 
expected relationships with other measures of interfer-
ence, activity level, disability, and function. An import-
ant construct validation study used experience sampling 
methods and daily diaries to examine the relationship 
between WHYMPI/MPI subscales and daily ratings of 
pain-related interference and daily activities [66]. Eight 
ratings made each of 6 days on diary ratings of inter-
ference due to pain were highly correlated (r = 0.60,  
pÂ€< 0.001) with WHYMPI/MPI perceived interference 
scores. Although diary ratings of household chores 
correlated with the relevant WHYMPI/MPI subscale 
(r = 0.40, p < 0.01), diary recordings of overall activ-
ity level did not correlate with the similar WHYMPI/
MPI subscale (r = 0.16, p > 0.05; [66]). Similar results 
were reported in an earlier German study comparing 
diary data to WHYMPI/MPI reports (see Flor et al. 
1990 reported in [66]). Bicycle ergometer perform-
ance correlates with WHYMPI/MPI General Activity 
[10]. Confirmatory factor analysis of a sample of 
individuals with post-amputation pain or pain with 
paraplegia demonstrated a physical functioning fac-
torÂ€– WHYMPI/MPI Interference and General Activity 
scores and SF-36 physical and role functioning scoresÂ€– 
that was highly correlated with physical performance 
outcomes during lifting and wheel turning, as well as 
pain severity and emotional functioning [2].

Another important predictive validation study 
demonstrated that WHYMPI/MPI Interference scores 
reported during a medical consultation for neck pain 
following a motor vehicle accident were significantly 
higher in the group of individuals who continued to 
experience residual pain from the accident 1 year later 
[67]. The General Activity scores were not significantly 

this scale has contributed to the extensive knowledge 
base that has developed over the past two decades of 
pain research, particularly in understanding the psy-
chosocial aspects of the pain experience. It has most 
widely been used to study non-cancerous, chronically 
painful conditions.

Scales
The perceived Interference scale is embedded in the 
first section of the instrument, which includes items 
assessing pain severity, support, life control and 
affective distress. The perceived Interference subscale 
includes items rated on Likert-type scales (0Â€– no to 
6Â€– extreme) of interference (I), change (C), or change 
in satisfaction (CS). Items assess day-to-day activities 
(I), work (C;CS), social/recreational activities (C), 
marriage/family activities (C; CS), household chores 
(C), friendships (C) and sleep (I [8]). A second scale 
from the WHYMPI/MPI that deserves consideration 
as a potential measure of pain-related function is the 
General Activity subscale. This scale is in its own sec-
tion of the instrument and is a compilation of four 
activity scales (social activities, activities away from 
home, household chores, and outdoor work). Similar 
to the perceived Interference subscale, each of 18 items 
is rated on a Likert-type scale (0Â€– never to 6Â€– very 
often).

Factor structure
Analyses of the factor structure of the WHYMPI/MPI 
generally confirm the original subscales [62], even 
when translated into Dutch [10]. A high correlation 
between pain severity and perceived Interference [63] 
is often seen with the WHYMPI/MPI, possibly due in 
part to the inclusion of pain-related suffering in the 
pain severity score, inclusion of a general interference 
item (In general, how much does your pain interfere 
with your day-to-day activities?), or item ordering 
effects [10]. A smaller, but still significant correlation 
is typically seen with General Activities [63]. A more 
general factor comprising multiple scales of physical 
function correlate with a pain severity factor also com-
prised of multiple scales [2], again suggesting a funda-
mental association between these two constructs. A 
recent factor analysis of all items from the WHYMPI/
MPI found three factors, one of which was titled “suf-
fering” and included items assessing pain severity, per-
ceived interference, and punishing responses from a 
significant other, but confirmed the General Activity 
factor previously identified [64].
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and General Activity were not reported [77]. Finally, 
fibromyalgia patients receiving true acupuncture 
did not evidence reduced Interference or increased 
General Activity scores compared to patients receiving 
simulated acupuncture, although the true acupuncture 
group did report significantly decreased pain severity 
1 month following treatment compared to the control 
group [78].

Performance outcomes

Validity
Acceptable validity and reliability have been established 
for several objective clinical measures of physical per-
formance, including 5-minute walk distance, 1-minute 
stair climb, 1-minute standing up and sitting down 
from a chair, and arm endurance [79]. Furthermore, the 
PDI and the Oswestry Disability Questionnaire were 
significantly related to physical performance measures 
(repetitive sit-up, arch-up, and squatting) in patients 
with chronic low-back pain [33]. In a study of older 
adults participating in inpatient geriatric rehabilita-
tion, the Timed Up & Go test and the 2-minute walk 
test correlated with the Functional Independence 
Measure (FIM) at both admission and discharge; func-
tional reach was not significantly correlated with the 
FIM [80]. In another comparison of self-report and 
performance-based measures of physical functioning 
in knee osteoarthritis patients, the WOMAC (Western 
Ontario and McMaster Universities) osteoarthritis 
index and SF-36 correlated robustly with pain, whereas 
physical performance measures were strongly related 
to self-efficacy [81].

Responsivity:Â€Pre-post changes
Relatively few studies evaluate the responsivity of per-
formance measures following specific chronic pain 
interventions. One of the few such studies revealed 
that patients with chronic low back pain evidenced 
significantly increased 5-minute walk distance both 
immediately and 9 months following an outpatient 
multidisciplinary pain management program [82].

Randomized control trails
Tests of physical performance have been utilized in 
a substantial number of RCTs. Compared to an out-
patient program, patients participating in an inpatient 
cognitive-behavioral pain management program dis-
played greater improvement in meters walked in 10 

different for these individuals, and multivariate ana-
lyses indicated that the Interference score was the sin-
gle effective measure in identifying individuals who 
report continued pain 1 year following the initial acci-
dent [67].

Responsivity:Â€Pre-post changes
Further validation of the WHYMPI/MPI Interference 
and General Activity subscales comes from studies that 
demonstrate change on these measures following treat-
ment for pain. Patients with fibromyalgia experienced 
decreased life interference, improved general activ-
ity level, and reduced pain severity following multi-
disciplinary pain rehabilitation involving CBT and 
concurrent withdrawal from analgesic medications 
[68]. In a similar study evaluating gender differences 
in fibromyalgia patients participating in multidiscip-
linary pain rehabilitation, women reported signifi-
cantly greater pre- to post-treatment improvement 
in life interference, but not in general activity level or 
pain severity, compared to men [69]. In a similar vein, 
WHYMPI/MPI Interference scores declined following 
interdisciplinary outpatient treatment for fibromyal-
gia [70]. Importantly, the Oswestry scale did not show 
significant improvement when the WHYMPI/MPI 
Interference scale did [70]. However, following effect-
ive cognitive-behavioral treatment of fibromyalgia that 
reduced pain behavior, worry, and perceived control, 
Interference ratings were not reduced and General 
Activity scores were not increased [71].

Randomized control trials
The WHYMPI Interference and General Activity sub-
scales have been used to evaluate the efficacy of psy-
chological and rehabilitative treatments in a number 
of chronic pain populations, including temporoman-
dibular disorders [72], musculoskeletal pain [73], 
and chronic back pain [74, 75]. One RCT used the 
WHYMPI/MPI Interference and General Activity 
subscales to evaluate opioids and tricyclic antidepres-
sants in the treatment of post-herpetic neuralgia [76], 
and a crossover trial evaluated the effects of mexilitine 
on neuropathic pain with allodynia [77]. While some 
of these interventions reduced perceived Interference 
[74, 75], others did not demonstrate expected reduc-
tions in Interference scores with active treatment 
relative to an appropriate control [72, 76]. No study 
demonstrated a treatment effect on the WHYMPI/
MPI General Activity subscale [73, 76]. The mexilitine 
trial was largely negative and results for Interference 
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training did not produce significant improvements in 
walking, fast walking, sit to stand task, loaded forward 
reach, number of stairs climbed, and lifting compared 
to either intervention alone [91].

Measures of sleep
Pain-related sleep difficulties are an important facet of 
the physical disability observed in chronic pain popu-
lations, as high rates of sleep disturbance are noted 
among samples of patients with chronically painful 
conditions [92]. Standardized measures of sleep used 
in the sleep literature, such as the Pittsburgh Sleep 
Quality Index (PSQI [93, 94]) and sleep diaries [92], 
are not frequently used in the assessment of sleep dis-
turbance in chronic pain, particularly the treatment 
outcome literature. These widely used sleep measures 
quantify the overall quality, nature, and duration of 
sleep. In the pain literature, sleep is most frequently 
measured in terms of how much pain interferes with 
sleep [95], either in diary form or as part of the over-
all assessment of physical function using the scales 
described above (e.g., the WHYMPI/MPI Interference 
scale, the BPI, and the PDI all include items that 
assess pain interference with sleep). Single item sleep 
disturbance ratings vary from using a 10-cm visual 
analog scale [96, 97] to an 11-point numerical rating 
[98, 99].

Responsivity
Measures of pain-related sleep interference are gen-
erally responsive to a variety of pain treatments. For 
example, pain-related sleep interference diaries indi-
cated improved sleep following administration of pre-
gabalin for neuropathic pain [100], although this effect 
has not been consistent across pharmacological treat-
ments [101]. Summary ratings of pain-related sleep 
interference, such as that included in the BPI, also may 
be responsive to pharmacological intervention [102]. 
Recent studies also have documented reductions in 
pain-related sleep disturbances using the Chronic Pain 
Sleep Inventory, which is comprised of five 100-mm 
visual analog scales assessing the impact of pain on 
sleep onset, the need for sleep medications, awakening 
due to pain both at night and in the morning, and over-
all sleep quality [103], to evaluate the efficacy of trama-
dol [104] and oxymorphone extended release [105] in 
treating osteoarthritis.

Other studies have evaluated global sleep quality 
in chronic pain populations. In this regard, a single 

minutes, seconds of arm endurance, number of stairs 
climbed in 2 minutes, and stand-ups in 2 minutes at 
1-month follow-up, while both groups improved sig-
nificantly on performance measures over a control 
group [83]. Inpatient and outpatient groups did not 
differ on ratings of pain intensity and pain distress 
at 1-month follow-up. Osteoarthritis patients per-
forming baduanjin, a traditional Chinese exercise, 
displayed significant improvements on the 6-minute 
walk test and the peak torque of the isokinetic strength 
of the knee extensors, as well as pain reduction, com-
pared with a control group [84]. Patients with chronic 
low back pain who were informed that performing a 
simple leg-flexion task would slightly increase their 
pain evidenced poorer performance outcomes as 
measured by the number of flexion movements, mean 
range of motion, and mean work ratio compared to 
control patients who were told the leg-flexion task 
would not exacerbate their pain [85]. Older adults 
with chronic low back pain receiving percutaneous 
electrical nerve stimulation (PENS) and physical ther-
apy demonstrated improved performance on tasks of 
dynamic lifting and chair rise, as well as decreased 
pain intensity, compared to participants receiving 
sham PENS, while both groups evidenced improved 
gait speed [86]. Improvements in 6-minute walk dis-
tance, as well as decreased pain, were observed in 
subjects with osteoarthritis of the knee given either 
glucosamine sulfate or Aquamin, a seaweed-based 
multi-mineral supplement, but not in a placebo or 
combined treatment group [87]. Finally, older adults 
with osteoarthritis of the hip demonstrated improve-
ments on the timed Up & Go test, but not on three 
other performance tasks at 3 months after following 
an 8-week exercise program involving strength train-
ing and lifestyle advice, despite improved pain ratings 
made by observers [56].

In a study examining the effects of essential oil in 
women with fibromyalgia, however, no significant 
differences were found in performance measuresÂ€ – 
second chair stands, 6-minute walk distance, multidi-
mensional balance scoresÂ€– or pain severity between 
women using 024 essential oil and women given sham 
oil, with both groups also using an exercise regimen 
[29]. Patients with chronic radicular pain receiving 
bupivacaine and methylprednisolone did not evidence 
significantly greater improvement in claudication 
walking distance than patients receiving bupivacaine 
alone [90]. Physical training combined with oper-
ant-behavioral graded activity with problem solving 
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measures to pharmacological and behavioral treatments 
have produced inconsistent results. The lack of uniform 
impact on physical performance across different painful 
conditions and treatment modalities limits the utility of 
any one measure of physical performance (e.g., walking 
speed) across conditions. There is a need for additional 
studies establishing the validity of performance measures 
in detecting treatment outcomes in chronic pain popula-
tions. While many studies discussed in this review uti-
lized both performance-based and subjective measures, 
not all studies reported associations between these meas-
ures to establish construct validity. We recommend that 
future studies continue to use performance measures in 
tandem with self-report measures of physical function, 
and include correlations between these measures in 
order to provide solid and comprehensive evidence for 
specific interventions for chronic pain. Additional inter-
vention studies examining the responsivity of perform-
ance measures are also warranted.

The measurement of sleep as a specific domain of 
physical function deserves greater attention in the pain 
literature, given the known reciprocal relationships 
observed between sleep disturbance and clinical pain 
outcomes [112]. We recommend the measurement of 
both daily sleep using a diary assessing sleep latency, 
time awake after the onset of sleep, total sleep time, 
and length of time in bed, as well as summary scales 
such as the Pittsburgh Sleep Quality Inventory [113]. 
Pain-specific measures of sleep interference, such as 
visual analogue scales or numerical rating scales, can 
be expected to detect changes in pain-related sleep 
disturbance following treatment in chronic pain pop-
ulations. The sleep-improving benefits of pharmaco-
logical treatments have been documented [104, 107]. 
However, more interesting is the recent investigation of 
cognitive-behavioral treatment of insomnia secondary 
to chronic pain that demonstrated promising improve-
ments in sleep quality [114]. We recommend that inves-
tigators consider carefully the use of both pain-related 
sleep interference and overall sleep quality indices, 
since the latter may have broader implications for both 
short- and long-term outcomes in chronic pain.
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rating of overall quality of sleep found no differential 
impact of two tricyclic antidepressants (amitriptyl-
ine and nortriptyline) in patients with post-herpetic 
Â�neuralgia [97]. Moreover, a more extensive assessment 
of sleep quality in patients with diabetic neuropathy, 
including ratings of quantity of sleep, sleep adequacy, 
sleep disturbance, and somnolence, did not change in 
response to tramadol, despite reductions in pain and 
improvement in some areas of quality of life [106]. In 
a more recent study, overall sleep quality, as measured 
by the 12-item MOS-Sleep Scale and a daily 11-point 
rating scale, was improved following 14 weeks of pre-
gabalin administration in fibromyalgia patients [107]. 
Furthermore, CBT of insomnia secondary to chronic 
pain improved an array of sleep measures, including 
diary measures of sleep onset latency, sleep efficiency, 
and minutes awake after sleep onset as well as overall 
sleep quality ratings [108].

Summary and recommendations
As demonstrated by this review, physical function is 
an important domain of measurement in the compre-
hensive assessment of individuals with chronic pain. 
Consistent with the prominence of this domain, clinical 
trials in the pain literature are increasingly including 
physical function as outcomes following the recom-
mendations of expert groups such as OMERACT [109] 
and IMMPACT [110]. Recent years have witnessed an 
improvement in the quality of RCTs of chronic pain 
treatment and interventions, with an expansion in the 
outcome measurement to include measures of physical 
function. We recommend that investigators consider 
including multiple measures of pain-related physical 
function so that comparisons of these various measures 
can be made across populations, treatment modalities 
(e.g., pharmacological and behavioral), and patient 
groups. Of note, the Patient-Reported Outcomes 
Measurement Information System (PROMIS) network 
is developing measures of physical function to be ultim-
ately administered using computerized adaptive test-
ing. Evaluation of a preliminary physical function item 
bank supported the expected advantages of PROMIS 
[111]. Availability of this innovative approach will 
require testing and validation by outcome researchers 
in the pain literature. Whether this approach yields a 
responsive measure of physical function for pain clin-
ical trials will need to be carefully investigated.

The reliance on self-report remains a major challenge 
for the assessment of pain-related physical function. 
Studies examining responsivity of performance-based 
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Overview
A condition that fits perfectly within the biopsycho-
social model is pain. This applies to all clinical pain 
states:Â€ acute, cancer, and non-cancer chronic pain. 
Psychosocial and sociocultural factors are part and 
parcel of pain states, with personal, situational, and 
cultural factors all influencing the pain experience. The 
type of medical condition causing the pain state, and its 
meaning to the individual can also profoundly influ-
ence the pain experience and the associated degree of 
suffering. That being understood, however, pain states 
are also often comorbid with defined psychiatric disor-
ders. In the case of chronic pain conditions, comorbid 
psychiatric disorders are particularly important to rec-
ognize and incorporate into treatment plans. Patients 
with cancer pain and terminal pain may also be prone 
to certain mental disorders, such as depression and 
delirium. In general, however, psychiatric comorbidity 
with cancer pain has more to do with the meaning of 
cancer than with pain.

Current understanding of the etiology and know-
ledge about effective treatments are strongest for acute 
pain disorders, but it is chronic pain populations that are 
of particular interest to psychiatrists, for it is this popu-
lation that is likely to be the most troublesome to assess 
and treat. Several mental disorders are found to be more 
common in chronic pain populations, and the preva-
lence of mental disorders overall is substantially higher.

Mental disorders are common in pain populations. 
With regard to acute pain, most mental disorders are 
probably present in similar proportions to the general 
population. Certain mental disorders, including sub-
stance dependence disorders, and disorders involv-
ing impulsivity may actually be overrepresented in 
acute populations because they render the individual 
prone to accidents and other trauma. Available data are 
Â�indirect, however.

Section 2  
Chapter 

6.Assessment of pain and psychiatric 
comorbidities
Jon Streltzer

Psychiatric comorbidity can be conceptualized in 
four categories:Â€(1) psychiatric disorders that happen 
to be present in addition to a pain state without any 
etiological connection between the two; (2) psychi-
atric disorders that are, at least in part, presumed to be 
caused by the pain state; (3) psychiatric disorders that 
contribute to the experience of pain; and (4) psychi-
atric disorders that are part and parcel of the pain state, 
usually a somatoform pain disorder. Each of these four 
categories will be discussed in turn.

Psychiatric disorders that happen to be present in 
addition to a pain state include any psychiatric diag-
nosis. There may or may not be significant influence 
on the pain state. The psychiatric condition may influ-
ence communication style, which can affect the report-
ing of pain, making it more difficult to assess. This is 
particularly apparent in schizophrenia, or delirium, as 
examples. The mental disorder can also alter the per-
ception of pain and influence the affective response to 
pain. A flat affect and loose or illogical associations of 
thought make evaluation of the subjective pain experi-
ence quite difficult, particularly if the schizophrenic 
disorder is not recognized.

Case example:Â€Schizophrenia:Â€An acutely paranoid woman begin-
ning hemodialysis for end-stage renal disease complained of pain 
and discomfort when needles were inserted to begin dialysis. She 
concluded that the dialysis machine was the devil, and the nursing 
staff were the devil’s assistants. After treatment with antipsychotic 
medication, this delusion disappeared and she accepted thrice 
weekly dialysis treatment.

Perhaps of even greater importance, comorbid 
psychiatric conditions can complicate the doctor–
patient relationship and affect compliance with and 
response to treatment. The patient with comorbid 
substance abuse may continually seek narcotic anal-
gesics, feigning or exaggerating pain, making the 
actual pain state very difficult to assess. From a clin-
ical perspective, many consider substance abuse or 

The assessment of pain

Behavioral and Psychopharmacologic Pain Management, ed. Michael H. Ebert and Robert D. Kerns. Published by  
Cambridge University Press. © Cambridge University Press 2011.

82

 

 

 

 



Chapter 6.â•‡ Assessment of pain and psychiatric comorbidities

83

neck pain, back pain, shoulder pain, and dizziness. She was unable 
to work. Medical evaluations and imaging tests were unrevealing 
of significant pathology to explain the various pains. Physical 
therapy caused increased pain complaints.

This woman had multiple sites of pain following a trivial 
injury. Her condition was intractable to all treatment attempts. 
She was focused on verifying her disability rather than seeking 
ways to get better. Her family took over all her responsibilities at 
home, and she sought medical disability from work. Because her 
pains were not explainable by a medical condition and psycho-
logical factors were likely involved, her chronic pains were due to 
a somatoform pain disorder.

Comorbidity of psychopathology  
in general
A national comorbidity study, sampling over 9000 
subjects in 2001/2, found that 19% reported a 1-year 
prevalence of chronic spinal (i.e., neck or back) pain. 
Of these, 35% had a comorbid mental disorder, mostly 
depression and anxiety disorders. In addition, almost 
69% had another chronic pain condition, suggesting 
a high percentage of somatoform pain disorder [3]. 
The authors concluded that comorbidity contributes 
greatly to societal burdens of chronic spinal pain. This 
study used questionnaires and trained lay interview-
ers. The only mental disorders evaluated were depres-
sive, anxiety, and substance dependence disorders. 
The prevalence of substance use disorders was quite 
low in contrast to depression and anxiety, yet no data 
was obtained regarding opioid or benzodiazepine use. 
Given the likelihood that many of the chronic pain sub-
jects had multisomatoform pain, it is probable that a 
significant number of these had somatoform disorders 
not diagnosable by the study methodology.

Using data from the same survey, comorbidities 
of arthritis pain were examined:Â€ 27.3% of subjects 
reported a clinical condition of arthritis, and of these, 
24.3% had a comorbid DSM-IV mood, anxiety, or sub-
stance use mental disorder. Alcohol and substance use 
disorders were uncommon, less than 4%. Anxiety disor-
ders were the most common. Again, the most common 
comorbidity was another pain condition, reported by 
45.6%, most of which was spine (back-neck) pain [4].

Most population studies have similar findings, 
and similar limitations, that is, demonstrating a high 
prevalence of anxiety and depressive disorders, but not 
evaluating for somatoform disorders, and not evaluat-
ing whether prescribed drugs are part of a substance use 
disorder. Personality disorders are not often assessed, 
but when they are the prevalence is usually high.

“addiction” to be the major comorbid condition of 
concern.

Psychiatric disorders that are, at least in part, pre-
sumed to be caused by the pain state can include 
depressive, anxiety, and adjustment disorders. Pain 
itself is accompanied by emotional reactions. These 
reactions are determined by the context of the pain 
state, the meaning of the pain, and the patient’s consti-
tutional tendency to worry, be fearful, be discouraged, 
be resilient, and so forth. When chronic pain is poorly 
responsive to treatment, or associated with substan-
tial disability, a mood or anxiety disorder is often pre-
sent. Because chronic pain states are typically difficult 
to evaluate, some clinicians automatically accept the 
pain complaints at face value and view most psychi-
atric issues as responses to the pain state. The induction 
of a psychiatric condition in response to the pain state 
has been termed the “diathesis-stress model.” [1]. This 
model posits that there is a pre-existing vulnerability 
that precipitates a psychiatric disorder under the stress 
of a painful condition.

Psychiatric disorders that contribute to the experi-
ence of pain are most often thought to be anxiety or 
depression. An anxious person, say, one who has expe-
rienced severe life stresses, might react with increased 
pain from a painful physical condition. A patient in the 
midst of a depression also might dwell on his or her 
pain excessively. In terms of personality factors, there 
is a great deal of interest in the so-called “catastrophiz-
ing” cognitive style, which makes the pain state more 
disabling and less responsive to treatment [2].

Psychiatric disorders in which the pain state is 
part of the disorder include the somatoform disor-
ders, primarily pain disorder associated with psy-
chological factors with or without a general medical 
condition, and somatization disorder, using DSM-IV 
terminology. In these conditions the pain cannot be 
adequately explained on medical grounds and is pre-
sumed to have primarily psychological determinants. 
Diagnostic criteria for these conditions are less pre-
cisely defined than other mental disorders, and these 
disorders are considered rare in some settings and 
common in others. Even clinics specializing in pain 
management will vary from diagnosing somatoform 
disorder rarely if at all, to diagnosing such in a major-
ity of the patient population.

Case example:Â€ Somatoform pain disorder:Â€ A 42-year-old mar-
ried woman immigrated to the USA, and was only able to obtain 
employment as a laundry worker. One day she bumped her head 
unloading a large washing machine. She initially complained of 
headaches, and over a period of a few weeks she complained of 
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in those being prescribed opioids. Whether opioid pre-
scription causes psychiatric disorders or is a response 
to them cannot be determined by these mostly cross-
sectional studies.

Substance use disorders
Substance abuse is associated with pain states and 
chronic pain is associated with substance abuse. 
Acute pain is common because substance abusers are 
particularly prone to accidents and physical trauma 
while under the influence. This is recognized in the 
emergency room where drug screens are routinely 
done for patients with acute trauma, and a high per-
centage are positive for drug abuse.

Of particular concern, however, is the relationship 
of opioid dependence to chronic pain. A great deal of 
evidence supports the proposition that opioid depend-
ence is not only associated with chronic pain, but that 
it actually enhances sensitivity to pain. A study by 
Rosenblum et al. [8] of patients receiving methadone 
maintenance treatment for narcotic addiction found 
that the subjects reported remarkably high levels of 
physical pain, both in intensity and frequency. It is well 
known that if an opioid-dependent patient suffers from 
acute trauma or has surgery requiring post-operative 
pain medication, he or she will need larger doses, not 
smaller, of opioid analgesics to control the acute pain. 
For example, a patient in a methadone maintenance 
treatment program for opioid addiction might be tak-
ing 100 mg of methadone daily. That dose would cause 
respiratory depression and likely death in an opioid-
naïve individual. Methadone is a powerful analgesic, 
but this patient will not be protected from acute pain. 
To the contrary, pain will be very difficult to control.

Methadone maintenance patients have also been 
shown to have less tolerance for experimentally induced 
pain [9]. Neurophysiologic mechanisms explaining 
this phenomenon, called opioid-induced hyperalgesia 
[10], have recently been found. Chronic stimulation 
of the mu opioid receptor by ongoing opioid intake 
results in a cascade of cellular responses with multiple 
overlapping mechanisms, which can result in enhanced 
pain sensitivity. Cellular responses to chronic opioid-
intake that contribute to this “drug-opposite” [11] effect 
include an increase in the production and activity of 
neuropeptides such as dynorphin [12], cholecystokinin 
[13], and substance P [14], all of which have been 
demonstrated to enhance pain sensitivity. Activation 
of glial cells producing inflammatory cytokines also 
results in amplified pain [15].

While most population studies are cross-sectional, 
a prospective study, surveying over 6600 respondents 
in 1998 and again in 2001 looked not at the association 
of mental disorders with pain, but at the association 
of mental disorders with the initiation of opioid treat-
ment for pain. The prospective design revealed that the 
presence of a mental disorder (major depression, dys-
thymia, generalized anxiety disorder or panic disorder) 
greatly increased the likelihood of initiation into regu-
lar use of prescribed opioids for chronic pain. This was 
also true to a lesser extent for the presence of substance 
abuse in 1998, but not alcohol abuse. This period of 
time in the USA is associated with the encouragement 
and rapid rise of opioid prescribing for chronic pain. 
The authors of the study suggested that practitioners 
might have been attempting to treat relatively poorly 
differentiated states of mental and physical pain [5].

A problem with most studies is that opioid ther-
apy can be a confounder. Opioids produce their own 
mental effects. In addition, patients may worry about 
their ability to function, which may be compromised 
by chronic opioids. There is substantial evidence that 
this can be the case, although some authors assert 
that unmanaged pain would be more disabling.

In a study of veterans receiving opioids for chronic 
back pain compared to those only receiving non-ster-
oidal anti-inflammatory drugs (NSAIDs), but with 
identical pain ratings, depression, personality disor-
ders, and history of substance abuse were more com-
mon in the veterans receiving opioids. Comparing the 
opioid-treated group to the non-opioid treated group, 
depression was found in 65% vs. 20%, substance use 
disorder was present in 43% vs. 13%, and a personal-
ity disorder was found in 14% vs. 1%, all significant at  
p < 0.001. There was no difference in the two groups in 
anxiety disorders or psychosis. In this sample, the aver-
age daily morphine equivalent dose was only 46 mg, a low 
dose in today’s clinical population [6]. It is possible that 
the comorbidity in opioid-using chronic pain patients 
would be even greater in a population using larger doses.

In a study of patients presenting to the emergency 
room seeking refills of opioid prescriptions for pain, 
more than 80% were deemed to have a propensity for 
prescription drug abuse. A substantial portion had a 
comorbid psychiatric condition, with personality dis-
orders, post-traumatic stress disorder (PTSD), and 
trait anxiety accounting for 38% of the variance in pro-
pensity for prescription drug abuse [7].

In conclusion, a great deal of psychiatric comorbid-
ity is present in chronic pain states, and particularly so 
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It has been proposed that significant opioid use 
in chronic pain conditions can lead to a downhill spi-
ral of increasing pain, disability, and dependence on 
the opioids [21]. A study that attempted to test this 
hypothesis compared opioid users vs. non-users who 
were seen at a pain treatment center [22]. Aspects of 
the downhill spiral hypothesis were confirmed in the 
group of opioid users, but this result was confounded 
by benzodiazepine use within the opioid user group. 
This study had a significant limitation in addition in 
that the opioid user group had a very small median 
dose of opioids. 

A Danish epidemiological community study 
demonstrated a large increase in disability and pain 
in the opioid-using group of chronic pain patients 
vs. the non-opioid using group [23]. This study spe-
cifically controlled for benzodiazepines, and this 
time the results were not influenced. Thus, this large, 
population-based study supports the downhill spiral 
hypothesis.

A large population study of veterans prescribed 
opioids for chronic pain found that mental health dis-
orders were the strongest predictor of an opioid abuse/
dependence diagnosis, with non-opioid substance 
abuse also a predictor. Only 2.8% of patients receiving 
opioids more than 211 days in 2002 received a clin-
ically recognized diagnosis of opioid abuse/depend-
ence in 2003–5, however. The authors suggested that 
the true rate might be higher [24]. This is probable for 
several reasons, including the likelihood that prescrib-
ers of maintenance opioids for chronic pain would 
consider the prescriptions necessary and appropriate 
rather than diagnose iatrogenic opioid dependence. 
Furthermore, it is possible that many of these veterans 
could be considered to be receiving office-based opioid 
maintenance therapy for opioid dependence, rather 
than an efficacious treatment for chronic pain.

Case report:Â€Opioid dependence:Â€Mr. M, a 56-year-old married 
man, was referred to a psychiatric pain specialist for evaluation. 
He complained of low back pain that had been quite severe for the 
past 10 years. The pain was present at all times, worsening when 
his medication would wear off. Every day he performed back 
exercises that he had learned in physical therapy, and he walked 
slowly for 30 minutes on days that he felt up to it. He was able 
to work in a limited fashion in a home business. Because he had 
run out of medication and experienced withdrawal symptoms in 
the past, his wife had taken control of his pain medications, dis-
pensing them at specified times. Otherwise, he would take extra 
medication when his back pain was particularly troublesome, and 
this pattern would continue even after several substantial dose 
increases.

Despite the above, studies of opioid dependence 
in chronic pain patients have reported contradictory 
conclusions. Some consider opioid dependence to be 
part of the normal sequelae of daily opioid therapy, but 
one that is of relatively minimal consequence unless 
“addictive” behaviors” are present. “Addictive behav-
iors” include lying, seeking additional prescriptions 
from other doctors, using street drugs, and escalating 
doses beyond prescribed levels, seeking early refills, 
and related behaviors that are antisocial and manipu-
lative for the purpose of obtaining more narcotic pre-
scriptions. The compliant patient, even the one who 
convinces the doctor that dose escalations are neces-
sary despite lack of a new acute problem, is not con-
sidered an “addict.” Patients can be quite resourceful at 
minimizing past histories of addictive behaviors, and 
they can be quite convincing to physicians who assume 
the patient is trustworthy [16]. Essentially, if the opi-
oid-dependent pain patient is likeable and adopts the 
patient role satisfactorily, he or she is unlikely to be 
considered an “addict.” Thus, in some series, there are 
reports of extremely low rates of a substance disorder, 
even lower than the base rate in the general population. 
Underlying this interpretation is the assumption that 
opioids remain efficacious for pain even when taken 
daily in high doses. Increasingly, as described above, 
however, evidence shows the opposite!

Others have found high rates of opioid depend-
ence in chronic pain populations. In one Veteran’s 
Administration multidisciplinary pain clinic, 136 
patients being maintained on opioids for chronic pain 
were followed for a year. Thirty-eight had flagrant 
addictive behaviors during that time period, resulting 
in being discharged from the clinic [17]. In another 
academic pain clinic, of 196 patients prescribed opio-
ids for chronic pain, the 1-year incidence of opioid mis-
use was 32%. A history of drug or alcohol abuse was a 
strong predictor of opioid misuse [18].

Studies that show benefit and lack of substance use 
problems with opioid therapy have methodological 
deficiencies. These include low mean doses of opioids, 
inadequate followup, and deficient evaluation methods. 
Short-term clinical studies of opioids for pain tend to 
report benefits, whether they involve putting patients 
on opioids or taking patients off [19]. Long-term clin-
ical studies are essentially absent. A meta-analysis of 
the effectiveness of opioids for chronic back pain found 
evidence, at best, of short-term benefit only, and found 
a high rate of past and current substance abuse disor-
ders [20].
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he was stable on a dose that had not changed for over a year, and 
allowed him to cope with his pain. In fact, however, the patient 
was functioning well below his abilities, and it was a constant 
struggle to control the dose, necessitating giving his wife the task 
to dispense his medications on a strict schedule. In retrospect, he 
and his wife described that he had been quite moody with fre-
quent episodes of mild intoxication, or mild withdrawal. He did 
not evidence “addictive behaviors” such as seeking prescriptions 
from other doctors, lying about his intake, claiming to have lost 
prescriptions, or taking medications to get high. He maintained 
good relations with all his physicians. Nevertheless, the diagnosis 
of opioid dependence seems clear, contributing immensely to the 
burden caused by his pain state.

Depression
Most studies confirm a high comorbidity between 
pain and depression, but being cross-sectional do not 
reveal whether depression leads to pain or pain leads to 
depression. Prospective studies seem to indicate that 
both directions occur. This is in conformity with clin-
ical experience. Whichever the direction, it seems clear 
that comorbidity is associated with more functional 
disability, poorer response to treatment, worse qual-
ity of life, and more healthcare utilization. Numerous 
studies have found a high incidence of depression in 
pain states.

In a review of such studies, Bair et al. [26] found 
most clinical settings reported an incidence of major 
depression of more than 20%, with a range of 1.5–
100%. Their review found that chronic pain patients 
with and without depression were not different in the 
frequency in which antidepressants were prescribed. 
Chronic pain patients who were depressed often 
were not treated for depression and those that were 
did not respond well to treatment. Depression was 
associated with an array of poor pain outcomes and 
worse prognosis. Patients with pain and comorbid 
depression experienced more pain complaints, more 
intense pain, more amplification of pain symptoms, 
and longer duration of pain. Depressed pain patients 
were more likely to have persistent pain and non-re-
covery than non-depressed pain patients.

In population surveys from 17 countries around 
the globe, people who reported suffering from a single 
pain site were almost twice as likely to have a comorbid 
major depressive disorder or dysthymia than those 
without pain. If multiple sites of pain were present, 
comorbid depression was almost four times as likely. 
There was remarkably little difference in the findings 
from the various countries, implying that comorbidity 

The first time he had difficulty with back pain was 16 years 
previously following heavy lifting at work. Five years after that 
he slipped and fell, and the back pain became excruciating from 
that time on. Treatments since then included multiple courses 
of physical therapy, chiropractic manipulation, epidural injec-
tions and nerve ablations. He underwent placement of a spi-
nal cord stimulator, which was later removed. Analgesic doses 
gradually increased over several years until he was taking more 
than 1000Â€mg of extended release oxycodone daily. Despite these 
treatments, his back pain evidenced only occasional temporary 
improvements, and, over the years, it gradually worsened.

When his prescribing physician moved away, he had diffi-
culty finding another physician who would prescribe sufficient 
oxycodone. He then experienced painful withdrawal symptoms. 
Finally, he found a physician who agreed to treat him with his 
desired narcotics as long as he gradually decreased the dose of 
oxycodone. This was done at a rate of 20 mg every month or two. 
After a couple years, the dose was 160 mg daily, but Mr. M found it 
impossible to reduce the dose further. In addition, for several years 
he was taking zolpidem, 20 mg, at night-time for sleep. Despite 
this, he awoke at approximately 2–3 a.m. every night and could not 
go back to sleep until his 6 a.m. dose of oxycodone was taken.

The pain specialist found Mr. M to be a pleasant man, 
eager for help, but fearful of any change in his medication regi-
men despite the immense burden that his painful condition 
was causing. On exam he had no neurological abnormalities. 
Pressure placed on the top of his head elicited complaints of 
his typical low back pain. This was a positive Waddell sign, a 
non-physiological finding [25]. This was thought to be consist-
ent with psychological factors being important in the mainten-
ance of the pain state. The psychological factors were thought 
to include the patient’s fearfulness about his pain, and his opi-
oid dependence. Treatment involved explaining to the patient 
how long-term high-dose opioids can enhance pain sensi-
tivity, not allowing his condition to improve. With his wife’s 
encouragement, he was willing to try a new approach, despite 
his fears. Oxycodone was discontinued and he was initiated on 
buprenorphine/naloxone. In addition zolpidem was discontin-
ued and he was placed on a tapering dose of chlordiazepoxide. 
He soon found that he was able to sleep through the night for 
the first time in years. He gradually expanded his exercise regi-
men to include active, strenuous exercises, and walking briskly 
more than an hour daily. His concentration improved and he 
was able to devote more time to his home business, resulting in 
an increase in income. He felt most comfortable taking 16 mg 
of buprenorphine daily. After 1 year, he wanted to maintain this 
dose, but indicated that his goal was to eventually reduce and 
eliminate it.

During the time that he was on over 1000 mg of oxycodone 
daily, if asked, both he and his physician would have reported that 
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Buprenorphine maintenance essentially eliminated the sub-
tle states of withdrawal and intoxication present with her opioid 
analgesic regimen. She stopped having mood fluctuations, slept 
better, and had more energy and better concentration. She was 
reluctant to acknowledge the changes, perhaps because she was 
receiving disability compensation, but others clearly saw the 
improvements.

Anxiety
Case example:Â€Generalized anxiety disorder:Â€Mr. B, 24-years-
old, complained of a painful aching throughout his body, associ-
ated with chronic fatigue. He was an anxious man, preoccupied 
with his symptoms. He always had numerous questions for his 
physicians. In addition to constant worries about his health, he 
worried about his appearance, his finances, and his relation-
ships. He was diagnosed with generalized anxiety disorder 
with hypochondriacal tendencies. He was prescribed various 
medications, but he was always too anxious about side effects to 
take them more than once or twice. He entered psychotherapy, 
and his anxieties diminished. He learned to be less preoccupied 
with his physical symptoms. Fatigue and pain stopped bother-
ing him and he was able to obtain employment.

This was a man with chronic somatoform pain and an anx-
iety disorder. In this case, the anxiety disorder seemed primary, 
and with successful treatment for the anxiety, the pain also dimin-
ished. In this case attempting to treat the pain and the physical 
symptoms with medications only continued or increased his anx-
iety tendencies.

The literature suggests that anxiety is as common 
and possibly even more common than depression in 
terms of comorbidity with chronic pain, and anxiety 
disorders rival depression in the risk for developing 
chronic pain and in predicting a poorer outcome of the 
pain state [29].

In the multinational comorbidity study cited above 
in the depression section, anxiety disorders (includ-
ing generalized anxiety disorder, panic disorder, social 
anxiety disorder and PTSD) were found to be as com-
monly comorbid as depression, with a similar increase 
in the likelihood of a comorbid anxiety disorder with 
multiple pain sites [30].

A population study surveyed a nationally repre-
sentative sample that included 588 individuals that 
reported arthritis pain, 614 with back pain, and 340 
with migraine headaches. Three types of psychopath-
ology were diagnosed. Compared to the surveyed indi-
viduals without pain, panic attacks and generalized 
anxiety disorder were more than two times as likely to 
be present in the back pain and arthritis subjects, and 
almost four times as likely in those reporting migraine 

of depression and pain appears to be universal with 
relatively minimal cultural influence. Essentially 
the same results were found for comorbid anxiety 
disorders.

Abdominal pain is usually present in irritable 
bowel syndrome, a functional condition with altered 
gastrointestinal function, but in the absence of struc-
tural abnormalities. Perhaps half of those with irrit-
able bowel symptoms do not seek treatment, but of 
those who do, diagnosable psychopathology, primar-
ily anxiety and depressive disorders, are present in 
50–90% [27].

A study of 148 geriatric patients admitted to an 
inpatient psychiatry unit with a depressive disorder 
found that 62% of those patients reported chronic pain. 
Those patients were more likely to report suicidal idea-
tion and to be diagnosed with a personality disorder. 
The authors suggested that adequate treatment of the 
chronic pain could perhaps improve the depression. 
Adequate treatment is not defined but in the current 
cultural environment, some clinicians would take this 
as an invitation to try opioids, despite the likelihood 
that opioids may be neither safe nor effective in this 
population [28].

Studies of comorbidity of pain and depression 
rarely take into account chronic opioid use. Daily 
opioid intake, especially in high doses, is accompan-
ied by more severe pain, more disability, and, most 
likely, depressive symptoms, if not initially, then even-
tually [23]. A reasonable assumption is that chronic 
pain plus daily opioids leads to a high incidence of 
depression. It is unlikely that daily opioid treatment 
of pain relieves primary depression. When depressive 
symptoms occur in association with opioid depend-
ence and periodic withdrawal states, then opioid pre-
scriptions may appear to alleviate depression, at least 
temporarily.

Case example:Â€Depression and opioid dependence:Â€A 41-year-old 
divorced woman suffered chronic low back, mid-back, and neck 
pain for 8 years, subsequent to a slip and fall injury at work. A few 
months after the injury, she had a laminectomy and diskectomy at 
L5–S1. Post-operatively, pain increased and she was maintained 
on opioids. She never returned to work. Prior to her injury, she 
was unhappy with her marriage, and she was also unhappy with 
her work supervisor. Over the years, her opioid dose gradually 
increased. She became more despondent, had difficulty with sim-
ple chores, slept erratically, and entertained suicidal fantasies. 
Eventually, after 2 years of resisting, she agreed to buprenorphine 
treatment for her opioid dependence. Although pain complaints 
continued essentially unchanged, family and friends reported 
that her old personality had returned, and her activities markedly 
increased.
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Animal models associate PTSD behavior with 
increased sensitivity to pain. When rats are sub-
jected to electric shocks, or are terrified by exposure 
to cats, they behave in ways that appear to be mod-
els of PTSD. A number of physiological responses 
become altered, including an increased sensitivity 
to pain [35]. In humans, the association between 
PTSD and pain has been repeatedly demonstrated. 
Victims of accidents or rape who develop PTSD 
have an increased rate of pain disorders; in a similar 
manner, rates of PTSD are increased in chronic pain 
populations. In addition, PTSD is associated with 
increased severity of pain. In contrast to common 
lore, however, a history of childhood abuse has not 
been shown to be strongly related to chronic pain 
syndromes [36].

Case example:Â€PTSD:Â€Miss D, a 22-year-old woman from China 
had been recruited for what she thought was an employment 
opportunity in another country. Instead, it turned out that she 
was sold into sexual slavery. After her 1½ years of sexual abuse, 
she was rescued, but she did not adapt well to freedom. She was 
frightened to leave her apartment. She had nightmares every 
night. She complained of severe pelvic pain. She was diagnosed 
with post-traumatic stress disorder accompanied by severe 
depression. She would not talk about her experiences. She 
focused on her pelvic pain. Numerous medications were pre-
scribed, but none of them helped, and she complained of side 
effects. Antidepressants did not relieve her depression. After 
2 years, she still refused to talk about her experiences, but she 
became more functional, and was able to leave her apartment. 
She stopped focusing on her pelvic pain, although if asked, she 
indicated that it was unchanged.

Somatoform disorders
Case example:Â€Mr. A was 33-years-old when he injured his back. 
He was a delivery truck driver who stumbled getting out of his 
truck one day. As he described it, from “Day one” he experienced 
severe low back pain that never went away, day or night. The pain 
continued for the next 15 years. For the first few years, he was 
resistant to treatment with opioid medications, disliking the way 
they made him feel. He had several courses of physical therapy, 
massage therapy, acupuncture, and biofeedback. Nothing helped, 
and he remained unable to return to his job. Multiple consulta-
tions failed to explain the cause of his ongoing pain. Because of 
the lack of neurological findings and the benign imaging studies, 
several surgeons found nothing on which to operate.

After several years, he agreed to a series of epidural injec-
tions. The injected solution included an opioid. The patient grew 
to like the injections, and sought them frequently. He claimed they 
gave him temporary relief, but the pain returned in less than 24 
hours. He soon accepted a trial of opioid medication, which he 
began taking daily. Over the next couple years, the dose gradually 

headaches. Depression was 1.5–2 times more common 
in all pain groups [21].

Panic disorder and atypical chest pain are com-
mon comorbid conditions [33]. A patient suffering 
a panic attack typically finds it hard to breathe, feels 
chest pain, has light-headedness and dizziness, and 
will rush to the emergency room fearful of a heart 
attack. Cardiac workup is negative, and psychiatric 
evaluation confirms the presence of an anxiety dis-
order, often panic disorder, but panic attacks can be 
present in other anxiety disorders, also. Twenty-five 
percent of chest pain patients seen in emergency 
rooms have been reported to have panic disorder. 
Most commonly, the patients are young, anxious 
females [32]. Headache pain is also common among 
panic disorder patients [33].

Post-traumatic stress disorder, an anxiety disorder, 
engenders emotional pain and suffering, and it also has 
been associated with chronic somatic pain in several 
studies, particularly of military veterans. Up to 80% 
of combat veterans with PTSD report chronic pain. 
Patients whose pain developed after a work injury or 
motor vehicle accident commonly experience PTSD-
like symptoms in chronic pain [34].

Case example:Â€Cancer pain, PTSD, and substance abuse:Â€Mr. W. 
was a 49-year-old single man when he was diagnosed with squa-
mous cell carcinoma of the tonsil with lymphatic spread. He was a 
Vietnam combat veteran who had not adjusted well after the war. 
He had abused drugs and alcohol. He was employed sporadically 
and was occasionally homeless. Nightmares of combat experi-
ences had diminished over the years, but he remained reluctant 
to talk about his experiences. Treatment of his cancer included 
radical neck surgery and radiation. Prognosis was for a survival 
of about 1 year. Post-operatively, he complained of great neck pain 
and was treated with high-dose opioids. As an outpatient, he was 
extremely demanding insisting on high-dose opioids for pain and 
a very high dose of alprazolam for sleep. At times, he came to clinic 
intoxicated on his medications, and he was so demanding of get-
ting immediate prescriptions for more that two security guards 
had to be called to escort him off the premises.

He was referred to the specialty pain clinic. He was then 
switched to methadone to replace his several short-acting opioid 
analgesics that he had been demanding. He was no longer given 
alprazolam, but was prescribed a long-acting benzodiazepine that 
was systematically reduced in dose until it was eliminated. The 
patient complained about these changes, but he soon accepted 
this structure and his improved mental status. The methadone 
dose was then slowly decreased although periodically it had to be 
increased again due to infections or further surgery. After 3 years 
he began revealing some of his combat experiences, and also his 
persistent anxieties. After 5 years, the cancer did not recur. By that 
time he was managed with non-opioid analgesics only.
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and investigators are reluctant to grant credence 
to the category of somatoform pain disorders [38]. 
Furthermore, neurophysiologic theories have arisen 
to explain medically unexplained pain. These theories 
typically involve “central sensitization”, a phenomenon 
demonstrable in animal models of acute pain. Chronic 
pain sensitivity is most clearly understood as a conse-
quence of ongoing opioid stimulation of the mu opioid 
receptor, however, as described above.

There have been relatively few studies of somato-
form pain disorder, some even preferring terms such 
as “medically unexplained symptoms” rather than 
accepting an actual diagnostic category. Most large 
epidemiological studies of psychiatric conditions 
have not included somatoform pain disorder, prob-
ably because of the difficulty in making the diagnosis 
by questionnaires or for non-medically trained inter-
viewers. Somatoform pain disorders may be most 
commonly seen in specialty pain clinics. In a clinic 
designed to consult on cases difficult to manage, 69% 
of 101 consecutive patients had multiple pain sites, 
and 88% met DSM-IV criteria for a somatoform pain 
disorder [39].

A community study that employed clinical inter-
viewers who were psychologists or psychiatrists util-
izing a standardized diagnostic module did diagnose 
DSM-IV Pain Disorder. It found a prevalence of 8.1% 
in a random population sample of over 4000. More 
than two-thirds were female, and most had multiple 
pain symptoms. Somatoform pain disorder was pre-
sent in a quarter of all those with clinically significant 
pain in the past year. Mental disorders were more likely 
in those with clinically relevant pain compared to those 
without, and much more likely in those with somato-
form pain disorder. Of those with a somatoform pain 
disorder, 53% had comorbid mood or anxiety dis-
orders. Somatoform pain disorder was particularly 
associated with generalized anxiety disorder (7.1%; 
odds ratio = 7.3) and dysthymia (16.7%; odds ratio = 
5.6). There was a substantial increase in disability days 
and healthcare utilization, even when controlling for 
comorbid mental disorders. The number of pain sites 
correlated with the number of disability days, doctor 
visits, and hospital days [40].

This study, using strict criteria, found a significant 
portion of a random population to have DSM-IV Pain 
Disorder. These results imply that somatoform pain 
disorders are often unrecognized or ignored, which 
in turn suggests treatment needs are unmet. It is likely 
that some of these somatoform patients are subject to 

increased and he became preoccupied with receiving his prescrip-
tions even to the point of threatening his physician at one time. 
His pain did not improve with opioid medication, but his activ-
ities at home diminished, his relationship with his wife deterio-
rated leading to divorce, and he gave up the volunteer work that 
he had been doing.

This patient suffered back pain that disabled him from work 
and many other activities. Over the years, the pain spread, inter-
mittently involving other areas of his body, including his upper 
back, shoulders, and legs. He developed frequent headaches in 
addition. He clearly had a somatoform pain disorder. Although 
he had no past history of drug or cigarette use, and only minimal 
alcohol use, he eventually became dependent on prescription opi-
oids. This led to a worsening of his behaviors, and for the first time 
symptoms of depression.

Throughout history, cases have been well described 
in which prominent pain complaints appeared to have 
psychological origins. In more recent times, many 
celebrities have been treated for prescription drug 
dependence in which chronic pain complaints were 
blamed for ongoing opioid addiction. Some of Freud’s 
seminal cases when he began practice as a neurologist 
involved chronic pain complaints labeled as “hysteria” 
because of the lack of structural abnormalities and the 
psychological presentation of the complaints, which 
differed from better understood pain syndromes. In 
some of these cases, painful symptoms were amelio-
rated as their origins were successfully analyzed.

Kirmayer and Sartorius outline seven distinct 
“loops” or processes in which a somatoform disorder 
can be reinforced so that the resulting pain symptoms 
are sustained by psychosocial factors [37]. Among these 
processes are an attention to sensations that increases 
the salience of the sensations and their intensity, which 
in turn leads to more focused attention. At another 
level sensations that are attributed to pathology lead 
to the conviction that one is ill, and this increases the 
tendency to further attribute sensations to pathology. 
At another level the reactions of others to the somatic 
distress can reinforce that experience and increase the 
likelihood of expressions of distress. If disability bene-
fits are available, either materially or socially, this sanc-
tions the avoidance of unpleasant circumstances and 
thus reinforces disability status. Thus, the psychology 
behind somatoform disorders can be complex and self-
reinforcing.

All editions of the American Psychiatric 
Association’s Diagnostic and Statistical Manual have 
included categories for psychologically based pain. 
Despite its prominent place in history, some clinicians 
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Forty-one percent of chronic pain patients fulfilled 
criteria for having at least one personality disorder 
compared to 7% of controls. Paranoid and borderline 
types were most common. Fully 60% had somato-
form disorders. Harm avoidance, a trait with strong 
genetic origins, was much more common in the 
chronic pain patients. This is consistent with the fear-
avoidance model that postulates that fear of pain and 
avoidance of feared pain producing activities may be 
more disabling than the pain itself, and may maintain 
pain [46].

Patients with borderline personality disorder are 
notorious for self-mutilation, often cutting themselves 
or swallowing objects, for example. Thus, it has been 
thought that borderlines may be unusually insensi-
tive to pain. When subjected to experimental pain, 
this indeed proved to be the case [47]. This may seem 
in contrast to the findings of the German study cited 
above [45], but the explanation may lie in the differ-
ences between acute and chronic pain, being subject to 
different psychological influences.

Psychotic disorders
Impaired processing of perceptual stimuli can make 
it difficult for a physician to obtain a correct or com-
plete history of symptoms in a medically ill psych-
otic patient. Psychotic patients may not be able to 
describe their symptoms in ways that are comprehen-
sible, and the complaints may be delusional or sound 
bizarre [48].

Case example:Â€A 50-year-old woman was the resident of a long-
term psychiatric facility because of schizophrenia. While on a pass 
to take a vacation trip with her husband, they were involved in 
a motor vehicle accident, both suffering widespread burns. They 
were hospitalized for several weeks for treatment of these burns. 
The husband initially suffered excruciating pain. The woman had 
similar injuries, but never complained of pain, nor did she dem-
onstrate any pain behaviors. This was so unusual that the staff 
sought to bring in a psychiatric consultant.

For more than a century, it has been observed that 
schizophrenics can be insensitive to acute pain [49]. The 
question arises, is this pain insensitivity part of the state 
of schizophrenia, or is it associated with the suscepti-
bility to schizophrenia, a trait marker that is present 
prior to the onset of the disorder? In a study compar-
ing pain thresholds in subjects with a family history of 
schizophrenia to controls, these subjects, indeed, had 
relative pain insensitivity [50]. It seems reasonable that 
in a disorder involving perceptual disturbance, such as 
hallucinations, and a thought disorder with defective 

invasive procedures, or are prescribed dependency-
producing drugs, explaining some of the excess health-
care burden that these patients have.

In a review of the few studies of the comorbidity 
of somatoform pain disorders, comorbidity with anx-
iety disorders seemed to be the rule, and there was a 
high comorbidity with depressive disorders, also. Pain 
disorder appears to precede depressive disorders the 
majority of the time. Anxiety disorders precede or fol-
low somatoform pain disorders about equally [41].

In a quasi-experimental study of somatoform pain 
disorder (DSMIIIR), 90 subjects evaluated a mean of 
2½ years after a physical injury were divided into two 
groups:Â€a somatoform group that had pain grossly dis-
proportionate to the injury and any objective medical 
findings, and a control group whose pain was associ-
ated with clearly objective findings. In the somato-
form group, injuries were trivial such as a minor fall 
or bump on the head with no actual bruises on initial 
exam. Over time this group had far more imaging and 
electrodiagnostic studies than the other group. The 
non-somatoform group had serious injuries, such as 
fractures and amputations. The somatoform group 
experienced statistically significantly more treatment 
episodes of physical therapy, massage therapy, and 
alternative modalities, without documented bene-
fit. Antidepressant treatment was common in both 
groups, and helped depression, but not pain. The 
number of pain sites averaged more than five in the 
somatoform group, almost always spreading beyond 
the original site of pain, which did not occur in the 
control group. Daily opioid use was present in 50% of 
the somatoform pain disorder group compared to 9% 
of the control group. Daily benzodiazepine use was 
present in 34% of the somatoform pain disorder group 
compared to 5% of the controls [42]. This study pro-
vides evidence that somatoform pain disorder results 
in more healthcare utilization. Opioid dependence is a 
substantial risk when the pain is intractable and med-
ically unexplained.

Personality disorders
Personality disorders are difficult to investigate because 
of the unreliability of diagnosis [43]. They appear to 
be common in chronic pain patients, however, with a 
prevalence of over 30% being reported [44], especially 
in somatoform pain disorder patients [42, 45].

A recent study from Germany investigated tem-
perament as well as personality disorders in 207 
chronic pain patients compared to controls [45]. 
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reasoning, the lack of recognition of painful stimuli is 
quite consistent.

Dementia affects the person’s ability to communi-
cate pain statesÂ€– it is unclear how it affects perception 
of pain. Experimentally, facial expression has been 
shown to match pain intensity when no verbal infor-
mation is available [51]. If a demented patient has a 
painful medical condition, it would seem appropriate 
for the clinician to judge the presence of pain by not 
only facial expression, but also activity levels, appetite, 
and sometimes sleep.

Summary
Comorbid mental disorders are common in pain 
populations, particularly in those with chronic pain. 
Mental disorders can influence, be caused by, or just 
coexist with pain states. Comorbid conditions are asso-
ciated with more disability and worse outcomes. This is 
true to an even greater extent in opioid-using patients 
that have comorbid disorders. Anxiety disorders are 
at least as common and may be even more common 
than depressive disorders. Substance use disorders are 
not that common in some population surveys, but they 
are frequently reported in populations of opioid using 
chronic pain patients. Prescription drug dependence is 
probably underdiagnosed. Substance abusers are sub-
ject to accidents and injuries, and thus are at higher risk 
for acute pain from trauma. Somatoform disorders are 
not often looked for, but when they are assessed, they 
represent a major portion of chronic pain populations. 
Personality disorders are rarely assessed, but appear to 
be common when somatoform disorders and opioid 
dependence are present with the pain state. Psychosis 
primarily affects communication about pain, and, at 
least in schizophrenia, may cause an insensitivity to 
pain. Particularly with regard to chronic pain, treat-
ment should involve not just treating the comorbid 
conditions separately, but understanding how the 
comorbid condition interacts with the pain.
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The measurement of emotional functioning as an 
important dimension of the experience of chronic 
pain has not yet been generally adopted in the field. 
This observation is puzzling given the large and ever 
expanding empirical literature on the relationship 
between the experience of pain and negative mood, 
symptoms of affective distress, and frank psychiatric 
disorder. For example, Turk [1], despite noting the high 
prevalence of psychiatric disorder, particularly depres-
sion, among patients referred to multidisciplinary pain 
clinics, failed to list the assessment of mood or symp-
toms of affective distress as one of the commonly cited 
criteria for evaluating outcomes from these programs. 
In a more recent review, Turk [2] also failed to iden-
tify emotional distress as a key index of clinical effect-
iveness of chronic pain treatment. A casual review of 
the published research in the past several years fails to 
identify the inclusion of measures of emotional distress 
in most studies of pain treatment outcome, other than 
those designed to evaluate the efficacy of psychological 
interventions.

The primary goal of this chapter is to encourage 
the routine inclusion of specific measures of emotional 
functioning in the conduct of comprehensive pain 
assessments in both clinical and research settings, and 
to provide specific recommendations for the selection 
of appropriate measures of emotional functioning. This 
chapter will begin with the presentation of a rationale 
for the importance of assessing emotional function-
ing in this context. Specific dimensions of the broader 
experience of affective distress will be highlighted, par-
ticularly the experiences of depression, anxiety, and 
anger. The importance of discriminating mood states, 
from mood symptom clusters, and from psychiatric 
disorders will be discussed. This discussion will be fol-
lowed by a comprehensive review of the key measures of 
these constructs and the data related to their reliability, 
validity, and utility. Recommendations will be offered 
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for the selection of specific measures of emotional func-
tioning. The chapter will conclude with a few specific 
suggestions for future research in this area.

Why include assessment of emotional 
functioning in a comprehensive pain 
assessment?
Kerns [153] argued that psychosocial variables, 
including measures of emotional functioning, should 
be considered to be of primary importance, rather 
than continuing to be viewed as secondary to meas-
ures of pain relief, per se. Furthermore, Kerns and 
colleagues contended that the dominant contempor-
ary models of pain emphasize the multidimensional 
nature of the experience of pain [3] and that the sole 
reliance on pain reports is inadequate for capturing 
the breadth and complexity of the experience of pain. 
He also cited the high prevalence and enormous costs 
associated with the experience of emotional distress 
and disorder among persons with persistent pain 
[e.g., 4, 5]. Finally, support comes from empirical 
demonstrations of the relative independence of pain 
and emotional distress [6] and from studies that have 
identified subgroups of persons with chronic pain on 
the basis of their high level of reported interpersonal 
and emotional distress [7, 8].

Dimensions of emotional functioning
An extensive empirical literature from both laboratory 
and clinical settings highlights the important relation-
ship between mood states and symptoms of emotional 
distress and the experience of pain [9, 10]. The three most 
commonly studied dimensions of negative emotion are 
anxiety, depression, and anger [10]. Studies generally 
have focused on developing estimates of the preva-
lence of mood disorders among persons with chronic 
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particularly strong correlate of pain intensity, even 
relative to other negative emotional states [22, 23], and 
has also been demonstrated to interfere with treatment 
[24]. The style of expressing intense negative emotion, 
particularly anger, has been hypothesized to play a role 
in the development and perpetuation of persistent 
pain, pain-related disability, and depression [25–27]. 
Perhaps due to the relative lack of attention to anger in 
psychiatric nomenclature, research on the prevalence 
of problems with anger among people with chronic 
pain, and empirical research designed to investigate 
the relationship between anger and pain remains in 
their relative infancy.

Conceptual and empirical challenges 
in the assessment of anxiety, 
depression, and anger
Emotions are subjectively experienced private events 
that vary in intensity and are generally experienced 
as positive, or pleasant, or negative or unpleasant. 
Fernandez [17] listed several specific emotions as 
being of particular clinical interest:Â€ joy, anger, fear, 
sadness, shame, guilt, and envy. Among these, anxiety, 
depression, and anger have drawn the greatest atten-
tion among clinicians and researchers in the field of 
pain.

Fernandez [10, 17] also emphasizes the differences 
between emotions as a discrete episode, and mood as 
a relatively continuous process. These phenomena are 
further distinguished from temperament and person-
ality, that is the tendency to experience certain emo-
tions at a relatively high frequency, or certain moods 
for extended periods of time. The term “trait” is often 
used to describe this tendency, whereas “state” com-
monly refers to the momentary feelings. Among meas-
ures of anxiety, the most commonly used measure, the 
State-Trait Anxiety Inventory [28], is one that includes 
both a “state” form and a “trait” form that attempt to 
discriminate between transient experiences of anx-
iety and a more general tendency to be anxious. As 
will be discussed in more detail below, it is important 
to distinguish the experience of negative mood from a 
pathological state or disorder of emotion or mood. An 
affective disorder, for example, is characterized by an 
intensity and/or frequency that leads to an experience 
of dysfunction or concern on the part of the person 
experiencing the disorder or significant others.

The nature of the relationship between pain and 
emotion has been the target of considerable atten-
tion. Fernandez [10, 17] provides an overview of the 

pain, the development and refinement of models that 
describe and explain the impact of negative emotions 
on pain and pain-related disability and vice versa, and 
strategies for reliable assessment of these constructs.

The experience of anxiety and fear in association 
with the experience of pain is almost ubiquitous. An 
anxious mood state has long been recognized as having 
a dramatic and reliable effect on pain perception in the 
laboratory setting [11, 12]. Rates of anxiety disorders 
have been consistently found to be high among persons 
with chronic pain [4, 13]. There is also evidence that 
specific anxiety disorders may be particularly common 
among persons with certain painful medical condi-
tions. For example, Beitman and colleagues [14] have 
reported that between 34% and 59% of persons with 
chest pain of unknown etiology may meet diagnostic 
criteria for panic disorder. Beckham and colleagues 
[15] have reported that up to 80% of Vietnam veterans 
with post-traumatic stress disorder (PTSD), another 
specific anxiety disorder, report chronic pain, and 
other studies have documented rates of PTSD to be as 
high as 50–100% among persons receiving treatment at 
pain treatment centers [16].

Of growing interest are observations of the specif-
ically important role of pain-relevant anxiety, and in 
particular, a specific phobia, that is fear of pain [17]. 
Patterns of pain-related fear and behavioral avoidance 
related to pain have been observed to affect reports of 
pain and pain-related disability as well as physical per-
formance measures [18, 19].

A particularly high rate of the coprevalence of pain 
and depression is well documented [5, 20], as is evi-
dence that depression among persons with chronic 
pain may be associated with increased healthcare 
system utilization and increased disability. Romano 
and Turner [20] noted that reported prevalence rates 
of depression range from as low as 10% to as high as 
100%, and Banks and Kerns [5] have suggested that, on 
average, rates of depression among persons presenting 
for multidisciplinary pain treatment are approximately 
50%. The latter authors have suggested that the rates 
of depressive disorder are higher among persons with 
chronic pain than among persons with any other acute 
or chronic illness. There is also evidence that the pres-
ence of depression may negatively influence response 
to treatment [21]. These observations have led to an 
extensive body of research designed to examine puta-
tive neurobiological and psychosocial mediators of the 
relationship between pain and depression.

Anger among persons with pain has also been 
widely observed [10, 17], and has been found to be a 
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for persistent pain. He suggests that such a process 
leads to unnecessary and costly medical diagnostic 
procedures, iatrogenic injury, and poor clinical man-
agement. As an alternative, Sullivan suggests that psy-
chiatric disorder should be considered any time a pain 
disorder becomes chronic. In support of this argu-
ment, Sullivan and others cite an extensive epidemio-
logical literature that documents a high prevalence 
of primary psychiatric disorder among persons with 
chronic pain. Most commonly cited are depressive dis-
orders, anxiety disorders, particularly panic disorders 
and PTSD, substance abuse and dependence disorders, 
somatization disorder, and personality disorders. An 
extensive body of research has attempted to address the 
question of whether pain most commonly leads to the 
development of subsequent psychiatric disorder [33] 
vs. whether psychiatric disorder serves as a vulnerabil-
ity or predisposing factor for the development of per-
sistent pain conditions [34]. Ultimately, Von Korff and 
Simon [35] have proposed that pain and psychiatric 
disorder should be viewed as reciprocal processes of 
illness expression and social adaptation.

Another important question that has led to exten-
sive discussion and some empirical research is whether 
a model of depressive disorder that is inclusive of “phys-
ical symptoms” that may be attributable to the experi-
ence of pain (e.g., insomnia, fatigue) vs. a diagnostic 
conceptualization that excludes these symptoms is 
more appropriate and valid [36, 37]. The question has 
been raised in the context of reviews of epidemiological 
studies of the prevalence of MDD where some have 
suggested that rates of psychiatric disorder have been 
inflated and by others who suggest that treatment for 
the psychiatric disorder may be inappropriate and inef-
fective unless or until the pain condition is addressed. 
Koenig et al. [38] have argued that the evidence sup-
ports the reliability and sensitivity or “inclusive” models 
of MDD, in particular, and provide a compelling review 
suggesting that somatic symptoms of this disorder are 
not a direct function of the experience of pain.

Measures of emotional distress
The following review of measures of emotional 
distress begins with a consideration of primarily self-
report measures of anxiety, particularly measures of 
pain-related fear, depressive symptom severity, and 
anger that may have relevance in the comprehensive 
assessment of persons with chronic pain as well as the 
evaluation of interventions for pain. Not reviewed are 
single item measures of emotional functioning (e.g., 

several hypothesized models that can be articulated to 
describe, if not explain, the nature of the relationship. 
Each model generally attempts to ascribe a temporal 
relationship between pain and affect, and some incorp-
orate a notion of causal direction. Perhaps the model 
with the greatest support is the simplest or most parsi-
monious one, as well. This model suggests simply that 
pain and emotion are correlates. Five other dynamic 
models of the relationship between pain and affect 
hypothesize that (1) affect is a predisposing factor in 
the experience of pain, (2) affect is a precipitating fac-
tor in pain, (3) affect is an exacerbating factor in pain, 
(4) affect is a consequence of pain, and (5) affect as a 
perpetuating factor in pain.

The importance of discriminating among the tran-
sient experience of a negative mood state, the experi-
ence of a cluster of symptoms commonly associated 
with emotional distress, and the diagnosis of a psychi-
atric disorder is critical in a discussion of the assessment 
of emotional functioning among persons with pain in 
the context of a comprehensive pain assessment. The 
construct of “depression”, its operationalization, and its 
measurement represent the most common example of 
this challenge. The experience of sadness or even frank 
depression may be reliably and validly measured by a 
self-report questionnaire that asks persons to endorse 
a set of adjectives commonly accepted as representing 
this mood state, e.g., the Profile of Mood States [29]. In 
contrast, the two most commonly employed self-report 
measures of the broader construct of depressive symp-
tom severity are the Beck Depression Inventory (BDI) 
[30] and the Center for Epidemiological StudiesÂ€ – 
Depression scale (CES-D) [31] that are comprised 
of numerous items reflecting not only the state of 
depressed mood, but commonly associated symptoms 
such as sleep difficulties, loss of interest in pleasurable 
activities, and loss of appetite and weight.

The diagnosis of Major Depressive Disorder  
(MDD), a particularly common psychiatric diagnosis 
among persons with chronic pain, requires the use of a 
clinical interview to ensure that several specific criteria 
for the diagnosis are met. Structured psychiatric inter-
views and diagnostic decision trees have been developed 
for facilitating reliable and valid diagnosis. As described 
below, the sensitivity and specificity of symptom sever-
ity measures such as the BDI and CES-D in making a 
diagnosis of MDD have also been described.

Sullivan [32] has argued that diagnosis of psychi-
atric disorders should not be considered only after a 
“medical disorder” has been “ruled out” as the cause 
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behaviors in anticipation of a re-experiencing of 
painful sensations or of a re-injury [40]. Research has 
demonstrated that for some individuals with chronic 
pain pain-related fear may mediate treatment-re-
lated improvement [41]. A brief consideration of 
more general measures of anxiety will be considered, 
followed by more detailed reviews of three measures 
of fear of pain, namely the Pain Anxiety Symptoms 
Scale [42] the Tampa Scale of Kinesiophobia [40], 
and the Fear-Avoidance Beliefs Questionnaire [43]. 
A fourth measure, the Fear of Pain QuestionnaireÂ€– 
III (FPQ-III) [44], is not reviewed because of its 
recent development and the relative absence of 
empirical research that addresses its reliability and 
validity. Although none of these measures have been 
employed in an evaluation of pain treatment, they 
are briefly reviewed here because of their poten-
tial importance as pain-specific alternatives to the 
Spielberger measure of more general anxiety.

Spielberger State-Trait Anxiety Inventory
By far the most commonly used measure of anxiety in 
the pain literature has been the Spielberger State-Trait 
Anxiety Inventory (STAI) [28]. The measure was spe-
cifically designed to aid in the discrimination of situ-
ational (state) anxiety and dispositional (trait) anxiety. 
The STAI consists of two 20-item self-report inventor-
ies of each of these constructs. Respondents rate the 
degree of agreement with brief statements (e.g., “I feel 
calm”) on four-point scales ranging from “not at all” 
to “very much so” in terms of either their present state 
or their frequency over time (trait version). There is a 
high concordance between pain and anxiety as meas-
ured by the STAI [45], and it has been widely used as a 
pain outcomes measure. It has acceptable psychomet-
ric properties [46], and it is sensitive to change [47].

Pain Anxiety Symptom Scale
The Pain Anxiety Symptom Scale (PASS) [42] was 
designed to assess the cognitive, physiological, and 
behavioral domains of pain-related fear. It includes 
53 items distributed across four subscales measuring 
Fear of Pain, Cognitive Anxiety, Somatic Anxiety, and 
Escape and Avoidance. Respondents use 0 (never) to 
6 (always) scales to endorse the frequency of each of 
the symptoms. The PASS has been demonstrated to 
have adequate internal consistency [42] with indices of 
internal consistency ranging from 0.81 to 0.89 for each 
of the four scales, and 0.94 for the total scale. Good pre-
dictive validity [48], and acceptable validity [49] have 
also been demonstrated. The PASS has been criticized 

visual analog and numeric rating scale measures) 
as these strategies for the assessment of emotional 
distress, although appearing with some frequency 
in the pain literature, have largely been displaced by 
other multi-item standardized measures that have 
substantial evidence of reliability and validity. Also not 
considered are measures of other domains of emotional 
distress, including emotions other than anxiety, 
depression, and anger, since these have not generally 
been the target of particular interest and investigation 
in the pain field. Notable in their absence, however, are 
measures of marital and family distress that represent 
an increasingly important and interesting area of 
investigation in the pain literature. The decision not 
to review these measures is because relational distress 
has not become a primary target of intervention in 
the pain field, and when this dimension of distress 
has been investigated, it has largely not been affected 
by pain treatment. The review of measures of anxiety, 
depression, and anger is followed by a review of several 
multidimensional measures of emotional functioning 
and distress. The section concludes with a brief review 
of two semistructured psychiatric diagnostic interviews 
that serve as the primary methods for reliable diagnosis 
of disorders of emotional functioning.

Unfortunately, with the exception of measures of 
pain-related anxiety and fear that have recently been 
developed, virtually none of the other measures were 
developed for use in the assessment of emotional dis-
tress among persons with clinical pain conditions. 
Furthermore, most were developed with the intent of 
characterizing or quantifying the presence and sever-
ity of emotional distress or for use in screening for 
the presence of psychiatric disorder. Nevertheless, in 
several cases, these measures have subsequently been 
evaluated for their roles and utility as measures of 
emotional distress among persons with pain, and their 
value as measures of change in levels of emotional dis-
tress has been investigated in the context of studies of 
the efficacy of pain interventions.

Measurement of anxiety
The measurement of anxiety in the field of pain and 
pain management is increasingly dominated by 
measures of the construct of fear of pain. Recent data 
suggest that pain-related fear may be a key compo-
nent in the development and maintenance of pain-
related physical disability [39]. Pain-related fear 
(also referred to as kinesiophobia) may be defined 
as the constellation of fearful feelings and avoidance 
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use in studies of pain treatment outcome. Numerous 
additional measures of depressed mood and depressive 
symptom severity have also been developed, and sev-
eral of these have been employed to a limited extent in 
the pain literature.

Beck Depression Inventory
The BDI was developed to measure the behavioral 
manifestations of depression in adolescents and 
adults and to standardize the assessment of depressive 
symptom severity in order to monitor change over 
time [30]. In its original form, the BDI consisted of 
21 groups of four to five statements describing symp-
toms in each cluster from low to high. In 1978 the full 
scale was revised to eliminate redundancy among 
some of the items and the time frame for assess-
ment was altered to “during the last week, including 
today”. Only four possible responses for each symp-
tom cluster are now included, so that scores on the 
measure range from 0 to 63. In 1996, the BDI-II was 
published and included revisions to some items and 
the time frame for assessment to be consistent with 
the DSM-IV. Although the BDI-II has advantages in 
terms of the content of the items and consistency with 
current diagnostic nomenclature, concerns have been 
raised about the sensitivity to change during brief 
periods of time as a function of the lengthened time 
frame for assessment [58].

The reliability and several dimensions of validity 
of the measure have been extensively reported. In a 
review of 25 years of research with the BDI, Beck and 
colleagues reported on 25 studies that evaluated the 
internal consistency of the measure [59]. Across psy-
chiatric, healthy, and medically ill samples, indices of 
internal consistency (alphas) ranged from 0.73 to 0.95. 
Stability estimates (i.e., test-retest correlations) have 
consistently been high as well, typically varying in the 
0.80 to 0.90 range depending on the assessment interval 
and sample. Validity estimates for psychiatric patients 
have been assessed by examining the correlation 
between BDI scores and clinical ratings of depression 
(e.g., using the Hamilton Rating Scale for Depression) 
average about 0.72. For non-psychiatric patients, the 
average validity estimate is 0.60.

Correlations with other common self-report meas-
ures of depressive symptom severity are reported to 
be 0.76 for the Symptom Checklist-90 and 0.60 with 
the Depression scale of the Minnesota Multiphasic 
Personality Inventory (MMPI) [58, 60]. In a review 
of eight studies of sensitivity to change, Moran and 

for its poor prediction of disability relative to other 
pain-related fear measures [50] and its factor structure 
has also been challenged [51].

The Tampa Scale of Kinesiophobia
The Tampa Scale of Kinesiophobia (TSK) [40] is a 
17-item instrument with items assessing pain-related 
fear of movement or of pain sensations due to con-
cerns about injury or reinjury. Recent data suggest that 
the TSK may be a better predictor of a range of pain 
symptoms and behaviors than the other pain-related 
anxiety scales [40], and it has been found to be a better 
predictor of disability than pain intensity, biomedical 
signs and symptoms, or negative emotionality meas-
ures [50, 52].

Fear-Avoidance Beliefs Questionnaire
The Fear-Avoidance Beliefs Questionnaire [FABQ] 
[43] is a 21-item self-report measure based on fear 
theory and avoidance behavior and was specifically 
designed to assess patients’ beliefs about the effects of 
activity and work on the experience of pain. Five state-
ments are included about the relationship between 
pain and physical activity and respondents use a 0 
(completely disagree) to 6 (completely agree) scale 
to rate their endorsement of the statement. Eleven 
additional items reflect beliefs about the relationship 
between pain and work. Instructions require respond-
ents to use a similar seven-point scale. The authors of 
the measure demonstrated two subscale scores related 
to these two domains, although other investigators 
have reported three distinct factors [53, 54]. Results 
of each of these groups, as well as others [50, 55, 56], 
generally support the validity of the measure as a pre-
dictor of behavioral performance and treatment out-
come. Buer and Linton [55] recently suggested that 
accumulating evidence suggests that fear-avoidance 
beliefs may be an appropriate target for intervention. 
To date, the measure has not been used to evaluate 
outcome following pain treatment.

Measures of depressive symptom severity
The two most commonly employed measures of 
depressive symptom severity are the Beck Depression 
Inventory [30, 57] and the Center for Epidemiological 
StudiesÂ€– Depression scale [31]. Both measures have 
strong evidence of reliability, stability, and validity for 
use among the general population and among persons 
with known psychiatric disorder, and both have been 
employed extensively in the pain literature, including 
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psychiatric patients have been reported to range from 
0.73 to 0.90.

In a study of the CES-D in a primary care sample, 
the investigators provided evidence of the ability of 
the measure to discriminate between mild and severe, 
but not mild and moderate, or between moderate and 
severe, depression [72]. Sensitivity to change as a func-
tion of treatment for depression has been demonstrated 
[73]. Investigators in the pain field have called for modi-
fications of the measure in terms of item content [33, 74] 
or scale cut-offs for the diagnosis of depression [75,76]. 
Ultimately, it is fair to say that the measure lacks the sen-
sitivity and specificity for supporting its use in clinical 
diagnosis without concurrent use of a psychiatric inter-
view. The CES-D has increasingly been used for the 
assessment of outcome following pain interventions, 
and in numerous cases, the measure has been demon-
strated to be sensitive to change [77, 78].

Hamilton Rating Scale for Depression
The Hamilton Rating Scale for Depression (HAM-D) 
[79] represents a potentially valuable alternative 
to self-report questionnaires for the assessment of 
depressive symptom severity. Using this method, 
trained Â�interviewers or clinicians make ratings of the 
Â�presence and severity of specific symptoms of depres-
sion to derive a total score reflecting symptom severity. 
The HAM-D is almost certainly the most frequently 
employed observer-rated measure of depressive symp-
tom severity.

Although the original version of the measure had 
21 items, a 17-item version is the most commonly 
employed measure at the present time. Items are for-
matted as a checklist of symptoms with ratings of 
severity for each item ranging from either 0 to 4 or 0 
to 2. Presumably, the decision to use only a 0–2 range 
was based on an assumption of the difficulty of making 
further discriminations in terms of severity for some 
symptoms. The range for each interviewer for the 17 
items ranges from 0 to 50. A version of the scale with a 
manual for training interviewers was developed as part 
of the Early Clinical Drug Evaluation Program, and it is 
this version that is most commonly used [80], although 
several others have published guidelines designed to 
enhance its reliability [81–83]. Computerized versions 
have also been published [84], and the measure has 
been translated into numerous languages. Relatively 
recently, a self-report measure based on the HAM-D 
has been developed, termed the Hamilton Depression 
Inventory (HDI) [83]. The HAM-D usually takes 
between 15 and 20 minutes to administer.

Lambert [61] found that the BDI was sensitive to 
change as a function of psychotherapy and pharmaco-
therapy outcome studies.

The BDI has been used extensively in studies 
designed to evaluate the efficacy of pharmacologic 
and non-pharmacologic treatments for chronic pain 
[62–67], and there is ample evidence of its sensitivity 
to change. Results of most studies provide compelling 
support for the use of the BDI in assessing improve-
ments in depressive symptom severity as a function of 
pain treatment.

Center for Epidemiologic StudiesÂ€– Depression Scale
The CES-D was developed to screen for the presence 
of depressive illness and to measure levels of symp-
toms of depression in community samples [31]. Items 
were selected from existing scales (e.g., BDI, MMPI 
Depression scale, Zung Self-Rating Depression Scale) 
to represent the major components of depression on 
the basis of clinical and empirical studies. The meas-
ure includes 20 items that measure depressed mood, 
feelings of worthlessness, feelings of helplessness, loss 
of appetite, poor concentration, and sleep disturbance. 
Respondents are asked to rate the frequency of each 
symptom on a 0 (rarely or none of the time) to 3 (most 
or all of the time) scale with reference to the past week. 
Four items are worded in the positive direction to par-
tially control for response bias. Scores on the measure 
range from 0 to 60. The CES-D takes about 5 minutes 
to complete [68].

Indices of internal consistency (Cronbach’s alpha) 
have been reported to be 0.85 for community samples 
and 0.90 in psychiatric samples. Split-half reliabilities 
are also high, ranging from 0.77 to 0.92. Test-retest 
correlations over a 6–8 week period range from 0.51 
to 0.67 [68]. Roberts [69] reported that studies of 
African-American and Mexican-American respond-
ents revealed similar reliability estimates. The reliabil-
ity and validity of the measure have also been examined 
in Asian-American, French, Greek, Hispanic, Japanese, 
and Yugoslavian populations [70], and it has been 
translated into several other languages, as well [68]. 
Overall, high levels of internal consistency have been 
reported across numerous samples from the general 
population and patient samples, irrespective of age, 
gender, race, and geographic location. In a sample of 
chronic pain patients, the level of internal consistency 
was found to be 0.90 [71]. Indices of criterion-related 
validity have generally been reported to be moderate 
to high. For example, correlations between the CES-D 
and the Depression scale of the SCL-90 for samples of 
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depression including appetite and weight gain and 
hypersomnia. The original version of the Zung SDS 
included 20 items, with 10 items keyed in the positive 
direction and 10 in the negative direction to control for 
response bias. Respondents report frequency of occur-
rence of each symptom on four-point scales. A revised 
version altered the original wording of two items, but 
the measure has largely remained the same since its 
original development and publication. The scale takes 
between 5 and 30 minutes to complete, depending on 
the level of functioning of the respondent. The measure 
has been extensively translated, and data supporting its 
strong psychometric properties are available for many 
of these versions [58].

In one study of healthy volunteers, the index of 
internal consistency (Cronbach’s alpha) was reported 
to be 0.79 and the split-half reliability coefficient was 
found to be 0.73. The criterion-related validity of the 
Zung SDS has been reported in several published 
studies, including correlations with other self-report 
(MMPI-Depression scale) and clinical interview 
measures (e.g., HAM-D) of depression ranging from 
0.45 to 0.76 [89]. Although there have been several 
reports of the measure’s sensitivity to change as a 
function of treatment for depression, a review of drug 
treatment studies found that the Zung SDS was specif-
ically not sensitive to change relative to other depres-
sive symptom severity measures [61]. There have also 
been significant challenges to its ability to yield reli-
able diagnoses of depression relative to other diag-
nostic categories [90]. There are few reports of its use 
with chronic pain patients, and psychometric data to 
support its reliability and validity in this population 
are lacking.

Geriatric Depression Scale
The Geriatric Depression Scale (GDS) [91] was specif-
ically developed to assess depressive symptom severity 
among elderly persons. The development of the instru-
ment was encouraged by observations of the fact that 
all of the other self-report measures of the construct 
were developed and validated with medically healthy 
younger adults. These measures suffer from the criti-
cism that they include numerous somatic symptoms 
that are common among non-depressed elderly per-
sons and that their format for responding may be diffi-
cult for some elderly persons.

The GDS consists of 30 “yes” vs. “no” questions; 
10 are negatively keyed and 20 are positively keyed. 
Questions are ordered with more “acceptable” items 

Indices of internal consistency appear to vary con-
siderably depending on the population and context. 
An international study yielded indices of only 0.48 
before treatment, but 0.85 after treatment [85]. Other 
published reports generally have yielded indices of 
greater than 0.80 when structured interview methods 
are employed [82]. Indices of interrater agreement 
have also tended to be adequate, ranging from 0.65 [86] 
to 0.90 [79, 87].

Indices of criterion-related validity have also tended 
to be very good. Correlations with global measures of 
depressive symptom severity have been reported to be 
in the 0.65 to 0.90 range, and correlations with other 
clinician ratings have typically been in the 0.80 to 0.90 
range [58].

Like other measures of depressive symptom severity 
that include a high number of somatic items, concerns 
have been raised that the HAM-D may yield inflated 
rates of depressive disorder when employed in medical 
populations or the elderly in which a high prevalence 
of medical conditions is known to be present. Another 
concern that has been raised is the ability of the 
HAM-D to reliably discriminate depression from anx-
iety symptoms [86]. The HAM-D has not been updated 
since prior to the publication of the DSM-III, and this 
fact may limit its current sensitivity and specificity as a 
method for screening for the presence of depressive dis-
order or for reliable monitoring of symptoms included 
in the current psychiatric nomenclature. Although the 
HAM-D has been encouraged because of its reliance 
on clinician interview and ratings rather than solely 
relying on respondent self-reports, data strongly sug-
gest that its reliability can be improved with the use of a 
manual and adequate training of interviewers. Finally, 
the HAM-D has not been used extensively in the pain 
and pain management literatures and its sensitivity to 
change as a function of pain treatment has not been 
established.

Zung Self-Rating Depression Scale
The Zung Self-Rating Depression Scale (Zung SDS) 
[88] is another self-report measure of depressive symp-
tom severity. The scale was developed to be short and 
simple to administer while at the same time including 
items reflecting the affective, cognitive, behavioral, and 
physiological components of depression. Items were 
specifically selected on the basis of diagnostic criteria 
at the time of its development and available factor ana-
lytic studies. The scale does not include several som-
atic symptoms acknowledged to be present in atypical 
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also been reported. Advantages of the measure for the 
assessment of depressive symptom severity are its brev-
ity and its development and standardization for medic-
ally ill, as opposed to psychiatric, populations.

West Haven-Yale Multidimensional Pain InventoryÂ€– 
Affective Distress scale (MPI-AD)
The West Haven-Yale Multidimensional Pain Inventory 
Affective Distress scale (MPI-AD) [99] has become one 
of the most commonly employed measures of psycho-
social functioning in the field of pain. Among its sev-
eral subscales is a three-item Affective Distress scale. 
Indices of internal consistency and factorial validity 
have repeatedly been found to be adequate. Although 
data on the utility of the Affective Distress subscale as 
a valid measure of depressive symptom severity are 
limited, the fact that the measure was developed spe-
cifically for the assessment of distress among persons 
with pain, the extensive experience with the measure 
in the pain field, and its brevity encouraged attention 
as a potentially useful measure of emotional distress 
among persons with pain. The fact that the MPI has 
been used extensively to evaluate outcome from pain 
interventions also encourages its use in pain inter-
vention research. Several studies have reported on the 
sensitivity of the Affective Distress scale to change as a 
function of treatment, in particular [67, 100].

Measures of anger
This section will provide only a cursory review of the 
available measures for the assessment of anger and 
the related construct of hostility, largely because of the 
absence of data supporting the relevance and utility of 
the measurement of anger in the context of pain treat-
ment studies. As implied earlier, the failure to consider 
anger in the context of pain treatment is clearly not 
because of the rarity of anger or anger control problems 
among persons with chronic pain. On the contrary, 
as already noted, attention to the prevalence of anger 
among persons with chronic pain, and its potential role 
in the perpetuation, if not the development, of chronic 
pain and disability, is rapidly increasing in the literature 
on the psychosocial aspects of pain. More likely, the 
failure to include anger as a target of pain treatment or 
to include measurement of anger as an important out-
come of treatment rests with the dominance of histor-
ical attention on anxiety and depression, the absence of 
specific “anger” disorders in the psychiatric nomencla-
ture, and the relative absence of efficacious treatments 
for excessive anger and anger control problems.

presented first. A shorter version of the measure has 
also been published that consists of 15 items [92]. 
The total score for this version has been found to be 
highly correlated with the original version. An inter-
view-based version has also been published that also 
is highly correlated with the original version and with 
the HAM-D [93]. Finally, a telephone version has been 
demonstrated to have good agreement with the Â�origâ•‚ 
inal version [94].

In the original publication, indices of internal 
consistency (0.94) and split-half reliability (0.94) 
were extremely high. These indices were significantly 
higher than those for the Zung SDS in the same sample. 
Correlations with the Zung SDS (0.84) and HAM-D 
(0.83) were also reported to be high, and the GDS 
was successful in discriminating mild from severe 
depressed groups in this same study. In this study, 
depressed elderly persons with arthritis were discrim-
inated from non-depressed persons with arthritis. 
Brink et al. [95] reported a high degree of sensitivity 
and specificity in discriminating depressed from non-
depressed persons in a separate sample. This measure 
seems to have substantial advantages for the assess-
ment of depressive symptom severity among elderly 
persons. However, additional research with chronic 
pain samples will be necessary before its use in pain 
treatment outcome research can be supported.

Hospital Anxiety and Depression Scale
The Hospital Anxiety and Depression Scale (HADS) 
[96] was specifically designed to screen for the pres-
ence of emotional distress among medically ill patients. 
In partial response to concerns raised about other 
measures of depression, in particular, the authors of 
this measure included only items that focus on the sub-
jective experience of emotional distress, rather than 
physical signs. In addition, to further discriminate the 
experience of mood disturbance among medically, as 
opposed to psychiatrically, ill individuals, the depres-
sion subscale focuses on the experience of anhedonia, 
rather than on sadness.

The HADS is a self-report measure that includes 
only 14 items rated on four-point Likert-type scales. 
There are two subscales:Â€depression and anxiety. Each 
subscale is comprised of seven items. A test manual has 
been published [97]. The HADS has been translated 
into numerous languages.

Indices of internal consistency of the depression 
subscale have been reported to generally be above 0.90 
[96, 98]. Evidence of the criterion-related and dis-
criminate validity of the HADS depression scale has 
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reliable subgroups of patients with chronic pain based 
on their MMPI profiles. The sum of this literature sug-
gests that, although reliable subgroups can be identi-
fied, and despite evidence that the subgroups differ in 
terms of behavioral correlates of the experience of pain, 
it has yet to be demonstrated in a compelling fashion 
that the MMPI has value in characterizing patterns of 
coping with chronic pain over and above data derived 
from pain-specific measures [114].

In addition, inconsistent results from several stud-
ies challenge support for the value of the MMPI profiles 
as reliable predictors of pain treatment responsiveness 
[116–118]. Two recent studies stand in contrast to these 
relatively disappointing findings. In one study, Clark 
[119] reported that the Negative Treatment Indicators 
content scale from the MMPI-2 reliably predicted male 
patients’ improvements in depressive symptom severity 
and physical capacity evaluations after multidisciplin-
ary treatment. A study by Vendrig and colleagues dem-
onstrated that scores on several MMPI-2 scales reliably 
predicted post-treatment changes on measures of pain 
intensity and disability [120]. Interestingly, in contrast 
to the Clark study findings, MMPI-2 scores did not 
predict post-treatment change on a similar measure of 
physical capacity. Similarly, results of studies designed 
to examine the sensitivity of the measure to change as 
a function of pain treatment have not been consistent 
or compelling.

Symptom Checklist-90 Revised
The Symptom Checklist-90 Revised (SCL-90R) [121] 
requires respondents to rate the extent to which they 
have been bothered by each of 90 physical or mental 
health symptoms in the past week. Responses are used 
to derive nine specific standardized indices of psycho-
logical disturbance labeled as Somatization, Obsessive-
Compulsive, Interpersonal Sensitivity, Depression, 
Anxiety, Hostility, Phobic Anxiety, Paranoid Ideation, 
and Psychoticism. A Global Severity Index may also be 
derived. The reliability and validity of the SCL-90R for 
the evaluation of psychiatric patients have been exten-
sively reported in a manual for the instrument [121] 
and by others [122].

Like the MMPI-2, the appropriateness of this meas-
ure for use in the assessment of persons with chronic 
pain has numerous critics. Jamison et al. [123] identi-
fied three reliable subgroups of patients with chronic 
pain using the SCL-90R. These investigators demon-
strated that patients with elevations on the subscales of 
the measure, relative to those with a profile consistent 

Fernandez [17] provides a brief review of several 
different measures of anger, hostility, and anger expres-
sion that might have potential utility in the assessment 
of these variables among persons with clinical pain dis-
orders. These include the following:

Buss Durkee Hostility Inventory [101]
Overcontrolled Hostility Scale [102]
Hostility and Direction of Hostility Questionnaire [103]
Cook-Medley Hostility Scale [104]
Anger Self-Report [105]
Reaction Inventory [106]
Anger Inventory [107]
Multidimensional Anger Inventory [108]
Targets and Reasons for Anger in Pain Sufferers [109]
State-Trait Anger Expression Inventory [110, 111]

Multidimensional measures of emotional 
(psychological) functioning

Minnesota Multiphasic Personality Inventory
The Minnesota Multiphasic Personality Inventory 
(MMPI) [112] is by far the most commonly used object-
ive measure of personality, and it is similarly the most 
commonly employed measure for the evaluation of psy-
chological functioning of persons with pain. A recently 
revised version, known as the MMPI-2, is comprised 
of 567 true–false items that are used to derive scores 
on ten clinical scales, three validity scales, and fifteen 
new content scales [113]. The ten clinical scales are the 
most commonly examined scales in clinical settings. 
These scales are named:Â€Hypochondriasis, Depression, 
Hysteria, Psychopathic Deviate, Masculinity–
Femininity, Paranoid, Psychasthenia, Schizophrenia, 
Mania, and Social Isolation. Respondent scores on 
these scales are converted into standard T-scores so 
that they may be compared to normative data. The 
revised version of the measure is thought to be more 
culturally sensitive and advantageous relative to the 
original version because the validation samples were 
more representative of the population of the USA.

Nevertheless, significant concerns have been raised 
about the appropriateness of either the MMPI or the 
MMPI-2 for use in the assessment of persons with 
chronic pain [114]. Observed differences on the clin-
ical scales between pain and non-pain samples have 
been demonstrated to more likely reflect disease status 
rather than psychological functioning [115]. An exten-
sive research effort has focused on the identification of 
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On the other hand, several investigators have reported 
data that appear to support the validity of at least some 
aspects of the IBQ as a measure of chronic illness (pain) 
behavior among chronic pain patients [131, 132]. 
Ultimately, concerns about the validity of this measure 
seem to outweigh its apparent strengths.

The Medical Outcomes Study 36-Item  
Short-Form Health Survey
The Short-Form Health Survey (SF-36) was developed 
as a general measure of perceived health status [133]. 
The measure is generally self-administered, although it 
has been used extensively in telephone administrations 
or in other interview settings. The measure contains 36 
items that are combined to form eight scales:Â€Physical 
Functioning, Physical Role Functioning, Bodily 
Pain, General Health, Vitality, Social Functioning, 
Emotional Role Functioning, and Mental Health. 
Respondents use yes–no or five- or six-point scales to 
endorse the presence of degree of specific symptoms, 
problems, and concerns. The standard version of the 
measure employs a four-week recall period, but a more 
recent version uses a one-week timeframe. Scores on 
the scales range from 0–100 with higher scores indicat-
ing better health status and functioning. The measure 
takes about 10–15 minutes to complete.

The SF-36 has been extensive validated with large 
samples from the general population and across sev-
eral demographic subgroups, including samples of 
healthy persons over 65 [134, 135]. A manual provides 
normative data for several medically ill groups [136]. 
Estimates of internal consistency (alphas) for most 
samples range from 0.62 to 0.94 for the subscales, with 
most estimates ranging over 0.80. Test–retest coeffi-
cients ranged from 0.43 to 0.81 for a 6-month period, 
and from 0.60 to 0.81 for a 2-week period [137]. Factor 
analytic studies have supported the presence of two 
distinct factors labeled Physical Health and Mental 
Health Functioning that account for 82% of the meas-
ure’s variance [134].

The SF-36 has only recently begun to be stud-
ied in chronic pain populations, including use as an 
outcome measure in pain intervention trials [138, 
139]. Rogers and his colleagues [140] reported that 
the SF-36 lacked reliability for the assessment of 
outcomes following multidisciplinary pain treat-
ment and also questioned aspects of the measure’s 
validity in discriminating dimensions of functional 
limitations. Similar concerns about the sensitivity 
of the SF-36 to change have also been raised [141]. 

with normative data, reported significantly higher 
levels of disability, sleep disturbance, and emotional 
distress. Unfortunately, no data have been published 
in support of the ability of these subgroups or the indi-
vidual scales to predict pain treatment response [114]. 
A 53-item version of the measure, the Brief Symptom 
Inventory (BSI) [124] has also been published, but its 
psychometric strengths have been the focus of little 
research in the chronic pain field. Finally, the sensitiv-
ity of the SCL-90R or the BSI to change as a function of 
treatment has not been adequately demonstrated.

Millon Behavioral Health Inventory
The Millon Behavioral Health Inventory (MBHI) [125] 
is a 150-item true–false measure specifically developed 
to evaluate the psychological functioning of persons 
with physical health problems. Numerous scales meas-
ure styles of patients’ interactions with healthcare pro-
viders (e.g., Cooperative), major psychological stressors 
(e.g., Social Alienation), and response to treatments 
(e.g., Pain Treatment Responsivity) and illness (e.g., 
Gastrointestinal Susceptibility). Adequate indices of reli-
ability and validity have been reported, and the measure 
has clear advantages over either the MMPI or the SCL-
90R since it was specifically designed and evaluated for 
use with physical health and illness populations. Despite 
these apparent advantages, results of studies designed to 
evaluate its predictive validity relative to treatment out-
come evaluations have been discouraging [126, 127]. 
Again, although the MBHI may have some utility in the 
characterization of persons with chronic pain, its utility 
as an outcome measure in pain treatment studies is not 
clear and demonstration of its sensitivity to change as a 
function of treatment have not been forthcoming.

Illness Behavior Questionnaire
The Illness Behavior Questionnaire (IBQ) [128, 129] is 
a 62-item true–false questionnaire designed to identify 
patterns of abnormal illness behavior. Seven scales are 
labeled:Â€General Hypochondriasis, Disease Conviction, 
Psychological vs. Somatic Focus of Disease, Affective 
Inhibition, Affective Disturbance, Denial of Life 
Problems Unrelated to Pain, and Irritability. Serious 
challenges to the reliability, factor structure, and valid-
ity of the IBQ have been raised, including concerns that 
it may be largely confounded by the respondent’s level 
of anxiety or neurotic features [114]. Dworkin and his 
colleagues [130], in a recent published report, suggested 
that elevated scores on the IBQ may reflect an appropri-
ate, rather than an abnormal, response to chronic pain. 
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psychiatric populations, and its design to capture 
both negative and positive dimensions of emotional 
functioning. In particular, since the POMS has scales 
for anxiety, depression, and anger, three of the most 
important dimensions of emotional distress among 
persons with pain, the scale has an explicit advan-
tage over any alternative scale. The inclusion of an 
Anger-Hostility scale is particularly novel and poten-
tially an advantage of the POMS relative to any other 
comparable instrument. The Vigor-Activity scale 
represents a relatively unique opportunity to assess 
improvements in this key dimension of emotional 
functioning rather than relying on a reduction in 
negative mood and symptoms of emotional distress. 
The Fatigue-Inertia scale provides an opportunity to 
measure this common concomitant of the experience 
of chronic pain, especially when assessing pain treat-
ment among persons with clinical pain conditions 
in which fatigue is particularly prevalent (e.g., pain 
in multiple sclerosis). The opportunity to attempt to 
discriminate effects of a pain intervention on fatigue 
and anergia, on the one hand, and other symptoms of 
emotional distress, on the other, may have particular 
utility in certain cases. Finally, given concerns about 
the effects of certain pain medications on cognitive 
functioning, the Bewilderment-Confusion scale may 
also have some benefit.

Psychiatric diagnostic interviews
The use of structured psychiatric interviews is viewed 
as the “state of the art” for reliable determination of 
the presence of psychiatric disorder. Having said this, 
unstructured clinical interviewing remains a more com-
monly used method for determining psychiatric diagno-
sis in the clinical setting [32], and even in most published 
clinical trials, the presence of a psychiatric diagnosis is 
generally not reported to be based on one of the more 
reliable methods for making this determination.

The two most commonly employed and widely 
researched psychiatric interviews are the Diagnostic 
Interview Schedule (DIS) [143, 144] and the Structured 
Clinical Interview for DSM (SCID) [145]. Neither the 
DIS nor the SCID has been used to examine psychiat-
ric diagnosis among samples of persons with chronic 
pain. Even more important in the current context, 
neither measure has been used to examine effects of 
pain treatment on remission from psychiatric disor-
der, or even for examination of moderating effects 
of psychiatric disorder on pain treatment outcome. 
Nevertheless, these measures are briefly reviewed 
here because of their potential utility in characterizing 

Continued examination of the sensitivity of the SF-36 
Mental Health Functioning component to change as 
a function of pain interventions is indicated.

Profile of Mood States
The Profile of Mood States (POMS) [29] is a self- 
report instrument designed to assess six dimensions 
of mood:Â€Tension-Anxiety (i.e., heightened muscu-
loskeletal tension including reports of somatic ten-
sion and observable psychomotor manifestations 
of anxiety), Depression-Dejection (i.e., depression 
accompanied by a sense of personal inadequacy), 
Anger-Hostility (i.e., anger and antipathy toward 
others), Vigor-Activity (i.e., vigorousness, ebullience, 
and high energy), Fatigue-Inertia (i.e., weariness, 
inertia, and low energy level), and Confusion-
Bewilderment (i.e., bewilderment, muddle-head-
edness appearing to be an organized-disorganized 
dimension of emotion). It is comprised of a list of 65 
mood-related adjectives that requires respondents 
to report the degree to which each feeling or mood 
state has applied to them “for the past week, includ-
ing today” using 0 (not at all) to 4 (extremely) Likert-
type scales.

Reliability and validity of the measure were initially 
derived from a sample of persons presenting for health-
care at an academic medical center (n = 1000). Persons 
who were illiterate, alcoholic, actively psychotic, and 
non-English speaking were excluded from the sample, 
and the age range was limited to those 60 years of age 
and under. Indices of internal consistency (alphas) for 
the six mood scales ranged from 0.84 for Confusion-
Bewilderment to 0.95 for Depression-Dejection. 
Stability estimates (test-retest reliability correla-
tions) ranged from 0.65 for Vigor-Activity to 0.74 for 
Depression-Dejection. Concurrent validity was exam-
ined via correlations with MMPI-2 scales. Correlations 
between scales of the POMS and analogous scales from 
the MMPI-2 were largely in the expected direction 
and significant, with coefficients ranging fromÂ€–0.58 
to 0.69. The POMS requires only about 3–5 minutes to 
administer.

The POMS has been used extensively in the pain 
treatment literature, and has been shown to be sensitive 
to change as a function of pain treatment [138, 142]. 
Interestingly, however, its use has been largely limited 
to pharmaceutical trials, and it has yet to be employed 
in a large, randomized controlled trial of any psycho-
logical intervention.

Advantages of the POMS include its ease of 
administration, its brevity, its development on non-
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of emotional distress (i.e., mood, symptom clusters, 
disorders of emotional regulation) and dimensions of 
emotional distress (e.g., anxiety, depression, anger); 
and disagreements among clinicians and research-
ers alike about the nature of the relationship between 
pain and emotional distress. Perhaps as a function of 
both the theoretical and empirical complexity of these 
issues and the lack of a consensus about any of them, 
it is not surprising that routine measurement of emo-
tional distress has not been generally accepted as being 
of central importance in the comprehensive assess-
ment of persons with chronic pain nor outcome of pain 
interventions. On the other hand, the sheer prevalence 
of emotional distress among persons with clinical pain 
conditions, the pervasive negative effects of emotional 
distress on the experiences of pain and pain-related 
disability, the high costs associated with emotional 
distress among persons with pain, and the influence 
of emotional distress on pain treatment participation 
and outcomes all contribute to a view that emotional 
distress among persons with pain should be addressed 
in the context of any pain-relevant intervention, and 
should be assessed as an important, if not necessary, 
outcome of pain treatment.

Having reviewed these issues and agreed upon the 
importance of including reliable and valid measure(s) 
of emotional distress in both comprehensive assess-
ments of persons with chronic pain and in pain treat-
ment outcome research, it is equally clear that there 
is no current consensus on the appropriate targets 
for assessment of emotional distress, let alone their 
measurement. Particularly problematic is the fact that 
none of the most likely candidates for the assessment 
of emotional distress in pain treatment and interven-
tion research were specifically developed for use in the 
assessment of persons with painful conditions. The few 
exceptions to this observation include measures that 
lack strong intuitive appeal as primary outcome meas-
ures of emotional distress due to their simplicity (e.g., 
MPI-Affective Distress scale), because they were not 
specifically designed to be used as outcome measures 
and likely lack sensitivity to change (e.g., Fear-Avoidance 
Beliefs Questionnaire), or have only recently been pro-
posed and lack sufficient reliability and validity data.

One final problem in the existing pain outcome lit-
erature that deserves serious attention is the apparent 
discrepancy between the pharmacological and non-
pharmacological pain intervention literature in terms 
of the selection of measures of emotional distress. The 
POMS [24] is identified as the most commonly used 

pain treatment study samples, to control for psychiat-
ric diagnosis in pain outcome studies, and for their 
potential utility, as yet unrealized, as reliable and valid 
measures of the efficacy of pain treatments as a con-
tributor to remission from psychiatric disorder.

Diagnostic Interview Schedule

The Diagnostic Interview Schedule (DIS), origin-
ally developed to provide reliable and valid diagno-
sis based on earlier versions of the Diagnostic and 
Statistical Manual of Mental Disorders (DSM), has 
been updated to correspond to the most recent edi-
tion (DSM-IV) [146]. Use of the DIS requires spe-
cialized training available at Washington University, 
home of its authors. Studies of the original version 
of the DIS revealed adequate test-retest stability esti-
mates, with kappa coefficients ranging from 0.37 to 
0.59 for lifetime psychiatric diagnosis over 1-year 
periods [147, 148]. Kappa coefficients for diagnoses 
made by psychiatrists and lay interviewers ranged 
from 0.47 to 1.00 [144]. Eaton and colleagues [149] 
have provided evidence that the DIS may lead to 
underestimations of psychiatric diagnosis among the 
elderly, males, and those who have a relatively low 
level of impairment.

Structured Clinical Interview for DSM

The SCID has also been recently updated to correspond 
to the DSM-IV [150]. Detailed materials are available to 
facilitate training in the use of this method. A compu-
terized version of the measure has also been published 
[151]. Published rates of interrater agreement for pri-
mary psychiatric diagnosis hover around 0.70 [152].

Recommendations for the 
measurement of emotional distress in 
a comprehensive pain assessment
The introductory sections of this chapter provided 
a brief review of a broad array of issues that should 
be taken into account in making decisions about the 
selection of measures for assessing emotional func-
tioning in the context of a comprehensive assessment 
of chronic pain. In addition, an outline of the most 
salient issues for assessing the efficacy or effective-
ness of pain interventions was provided. These issues 
include:Â€the efficacy or effectiveness of pain interven-
tions; how to reliably and validly assess emotional dis-
tress given its private, subjective, and complex nature; 
the importance of discriminating “levels” of analysis 
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based on the some of the best, and most contempo-
rary, alternative measures of emotional functioning 
(e.g., the MMPI-2). The increasing use of the meas-
ure in pain outcome research, and demonstrations 
of sensitivity to change as a function of pain inter-
ventions, is a particularly compelling reason for this 
recommendation.

Limitations of the POMS are primarily two-fold. 
First, like all other multidimensional measures of emo-
tional functioning, are concerns about the intercor-
relation of its subscales designed to measure discrete 
mood states. For most purposes, the use of a single 
composite score is indicated, and analyses focusing on 
change in the individual mood scales should be viewed 
with caution. Secondly, the measure is designed to 
serve as a measure of mood state, rather than as a more 
comprehensive measure of mood-related symptoms or 
disorder. For this reason, the importance of including 
a measure representative of a broader cluster of symp-
toms of emotional distress is strongly recommended 
when conducting pain outcome research.

As already described, the three most prevalent 
dimensions of emotional distress among persons with 
clinical pain disorders are anxiety, depression, and 
anger. Perhaps not surprisingly, assessment of anger 
and associated problems has not been a routine target 
in pain treatment nor in pain intervention research. 
Future research may help to identify the utility of tar-
geting anger and its measurement in pain treatment, 
but to date, there is not strong support for a recommen-
dation to include its measurement as a routine com-
ponent of clinical pain interventions or pain outcome 
studies.

Anxiety, on the other hand, has an extensive his-
tory of dedicated attention in the pain field, includ-
ing efforts to reduce this aspect of emotional distress 
in the context of pain treatment. For this reason, the 
pain research literature continues to focus on examin-
ation of the relationship between pain and anxiety, to 
refine pain treatments to further reduce pain-related 
anxiety, and to assess changes in anxiety as a function 
of treatment. The most commonly used measure of 
anxiety in the pain intervention literature is by far the 
Spielberger State-Trait Anxiety Inventory. The STAI 
was initially developed for use with psychiatric popu-
lations, but fails to incorporate dimensions of anxiety 
disorders in its content. The correlation of its scores 
with other dimensions of emotional distress is known 
to be particularly high. It is particularly noteworthy 
that the last decade has seen the emergence of a theory 

measure of emotional distress in pharmacological 
treatment trials. This may be due to the simplicity of 
the measure and its low response burden, and perhaps 
most importantly, to the more general lack of specific 
attention to issues of coprevalent psychiatric disorder, 
particularly depression. On the other hand, the inclu-
sion of a measure of depressive symptom severity (e.g., 
the BDI or CES-D), and often a measure of level of anx-
iety (e.g., STAI), appears to represent the state of the 
art for the assessment of outcomes from psychological 
pain treatments. Evaluations of the efficacy or effect-
iveness of multidisciplinary pain treatment programs 
have more often included measures of depressive and/
or anxiety symptom severity.

Ultimately, the inclusion of a multidimensional 
measure of emotional functioning, such as the POMS, 
as well as a measure of depressive symptom severity, 
such as the BDI or CES-D, is recommended for all com-
prehensive pain assessments and intervention studies. 
The inclusion of a combination of these measures has 
distinct advantages over the selection of either one or 
the other of these measures alone. Support for this rec-
ommendation will highlight the known advantages of 
each of these measures, and will contrast their selec-
tion with alternative multidimensional and symptom- 
specific measures.

Among multidimensional measures of emotional 
functioning, the POMS appears to be the strongest 
candidate for inclusion in comprehensive pain assess-
ments and pain intervention research. The POMS has 
the distinct advantage of having been developed for 
the assessment of mood among non-psychiatric pop-
ulations, and numerous psychometric studies have 
provided evidence to support its use in healthy and 
medically ill samples, including samples of persons 
with clinical pain conditions. It is simple to adminis-
ter and has a particularly low response burden, requir-
ing only 3–5 minutes for most persons to complete. 
As already emphasized, the POMS includes dimen-
sions of emotional functioning that may provide the 
most comprehensive characterization of persons with 
chronic pain. The inclusion of positive, in addition to 
negative, dimensions of emotional functioning may 
prove to have advantages for pain treatment programs 
that are explicitly designed to promote wellness and 
adaptation, in addition to reduction in pain and dis-
ability, per se. Results of numerous studies provide 
evidence of very good to excellent indices of reliabil-
ity and stability of the measure. Published validity 
indices have largely been strong, and in particular, are 
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treatments. As for the CES-D, it was designed to assess 
the level of depressive symptoms and to screen for the 
presence of depressive disorder in epidemiological 
studies of community, as opposed to clinical, samples. 
Although it has been employed extensively as a meas-
ure of change as a function of treatment, and it has 
ample evidence to support its sensitivity to change, this 
use has not been without its critics.

Both measures are simple to use and have a low 
response burden, although the BDI may take slightly 
longer to complete than the CES-D. Comparison of 
the evidence supporting the reliability and validity of 
each of these measures reveals few differences that can 
be upheld in support of one measure over the other. 
Both have evidence supporting their psychometric 
strengths across the broadest possible array of popula-
tions, including racial and ethnic minorities, women, 
and the elderly. Each measure has been challenged in 
terms of its inclusion of somatic symptoms that may 
inflate estimates of the prevalence of depressive dis-
order, although the preponderance of the evidence 
suggests that this is largely unfounded. There is over 25 
years of research supporting the reliability and validity 
of the BDI and it is clearly the most extensively stud-
ied measure of emotional distress in the field of pain 
and pain management. The sheer volume of research 
on this instrument is the most compelling reason for 
its selection in this context.

Implications for future research
This review does not represent an exhaustive consid-
eration of the available measures of pain-related emo-
tional distress. The conduct of a rigorous meta-analysis 
that could be employed to substantiate or dispute the 
recommendations of this chapter would be welcomed. 
Research designed to directly compare the reliability 
and sensitivity to change of the primary measures of 
emotional distress reviewed in this paper is also indi-
cated. Similar studies have proved beneficial in evalu-
ating the value of measures of pain-related disability 
and interference. Continued development and exami-
nation of measures of pain-related fear and fear-avoid-
ance holds promise in advancing our understanding of 
the importance of these constructs, their potential for 
influencing refinements in pain interventions, and the 
measurement of this potentially important construct, 
particularly as a pain-specific alternative to more gen-
eral measures of anxiety. Similarly, research on the 
construct of anger and its measurement is strongly 
encouraged. Finally, although it is likely that the 

of pain-related fear and fear-avoidance and the prolif-
eration of several alternative measures of pain-specific 
anxiety. None of these measures have been employed as 
part of a comprehensive assessment of individuals with 
chronic pain nor as indices of outcomes following pain 
treatment. It is likely that future research will incorp-
orate such tests and may lead to recommendations for 
use of any one of these new measures as an important 
target for intervention and evaluation of its efficacy.

In contrast to these substantive concerns about 
inclusion of a measure of anxiety in pain treatment and 
research, there is compelling evidence to support the 
selection of a measure of depressive symptom sever-
ity. The apparently high prevalence of discrete symp-
toms of depression (i.e., depressed or irritable mood, 
loss of interest in normally pleasurable activities, sleep 
dysfunction, anergia and fatigue, pervasive negative 
thinking, suicidal ideation), and of major depressive 
disorder and dysthymic disorder argue strongly for rou-
tine inclusion of a measure of depressive symptoms, as 
opposed to the sole reliance on a measure of depressed 
or dysphoric mood, in the comprehensive assessment 
of individuals with chronic pain. Additional support 
comes from evidence of the analgesic potential of 
medications developed for the treatment of depressive 
disorder, observations that alleviation of depressed 
mood and other symptoms of depression may medi-
ate the effectiveness of certain pain interventions, and 
evidence that depression may disrupt or interfere with 
successful pain treatment.

Among the several measures of depressive symp-
tom severity, two have drawn the most attention from 
pain researchers and represent the state-of-the-art for 
assessment of this construct. Based on a comprehensive 
review of the issues salient to making a recommenda-
tion for the adoption of a single measure of depressive 
symptom severity, if not an exhaustive review of the 
published literature, the BDI and CES-D clearly have 
the strongest support. Ultimately, the preponderance 
of the evidence led to the recommendation to employ 
the BDI.

A particularly important distinction between the 
BDI and the CES-D was the stated intent of the authors 
of these measures. Beck and colleagues specifically 
designed the BDI to be a reliable measure of depres-
sive symptom severity and to assess change over time 
as a function of treatment. Indeed, the measure has a 
long and impressive history in this regard, and there is 
ample evidence to support its sensitivity to change as 
a function of both psychological and pharmacological 
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routine inclusion of the POMS and BDI in comprehen-
sive assessments of individuals with chronic pain and 
pain intervention research will contribute substan-
tially to our ability to sharpen our focus on the effects 
of pain interventions on emotional distress, continued 
development of pain-specific measures of emotional 
distress, including depressive symptom severity, is 
encouraged.
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Section 3 
Chapter

physiatry, pain psychologists/therapists, nurse practi-
tioners, registered nurses, physical therapists, occupa-
tional therapists, pharmacists, biofeedback therapists, 
and vocational specialists. Ancillary services are pro-
vided by social workers, dieticians, chaplains/minis-
ters, chemical dependency counselors, and nicotine 
dependence counselors. Financial managers and 
billing staff, knowledgeable in pre-authorization and 
pre-certification requirements of various insurance 
carriers, workers’ compensation system guidelines 
and the appeal process, have become increasingly 
important members of the IPRP team in the current 
healthcare environment.

The following are descriptions of the roles of each 
major discipline in an IPRP:
•	 PhysicianÂ€–The IPRP physician is usually the 

director of the treatment program and is clinically 
responsible for the medical management 
and psychiatric care of all of the patients in 
the program. S/he has extensive training and 
experience treating patients with chronic pain and 
co-morbid mood disorders such as depression 
and anxiety. Moreover, s/he is responsible for 
synthesizing clinical information from the 
various disciplines to assess patients’ progress 
and make appropriate recommendations or 
referrals for further diagnostic or therapeutic 
services. Additionally, the physician addresses the 
patients’ and families’ questions regarding medical 
history, test results, diagnosis, restrictions, 
treatment options, and rehabilitation focus. Each 
patient’s current medication use is assessed by the 
physician to determine baseline use of pain and 
psychotropic medications. S/he collaborates with 
the patient’s local physicians and/or pharmacist, 
orders tapering of opioid and other medications, 
and monitors the progress of medication taper(s) 
and physiologic symptoms of medication use and 

“For so long I had been searching for a cure for my pain. Injections, 
pain medications, surgeries, massage, chiropractors, herbals… I 
tried everything. Nothing worked. My family, my doctor and I were 
frustrated and demoralized. I had never heard of an interdiscipli-
nary pain rehabilitation program. My pain is still there but now I 
feel like I have my life back. I’m using all of the tools I’ve learned in 
the program to manage my pain. I feel like I have control over my 
life again. Now I’m making plans for the future rather than barely 
surviving through the day.” A 45-year-old woman after completing 
a 3-week interdisciplinary pain rehabilitation program

Interdisciplinary pain rehabilitation programs 
(IPRPs) are the embodiment of the biopsychosocial 
model of care for patients with chronic pain. The 
biopsychosocial perspective suggests pain results 
from one’s perception of the pain based on sensory 
phenomena, as well as beliefs and appraisals that 
interact with emotional factors, social influences, 
environmental reinforces and behavioral responses. 
All too frequently, the interaction of these factors 
contributes to significant distress and debilitation in 
the context of persistent pain. Treatment that is based 
on a biopsychosocial model addresses the biological 
basis of pain symptoms and teaches the patient tech-
niques to gain a sense of control over the effects of 
pain by modifying the affective, behavioral, cogni-
tive and sensory facets of the experience [1]. There 
appears to be no other treatment that more effectively 
addresses these important components of chronic 
pain than IPRPs.

It has long been recognized that the complexities 
of chronic pain require the collaborative expertise 
from multiple disciplines. A single clinician, working 
in isolation, cannot evaluate and manage all aspects 
of chronic pain. Although the professional staff of 
IPRPs may vary from one practice setting to another, 
the treatment team commonly includes a physician 
(or group of physicians) who specialize in pain medi-
cine and/or psychiatry, neurology, anesthesiology or 

Interdisciplinary pain rehabilitation 
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medication and health issues. With the medical 
director, the CNS/CNP can help ensure that 
medications support a patient’s health, overall 
functioning and well-being. Clinical Nurse 
Specialists trained in psychiatry also play a 
primary role in facilitating group therapy sessions 
with patients and family members by providing 
information about managing chronic pain, and 
exploring strategies to manage interpersonal 
issues facing patients with chronic pain.

•	 Nurse Care CoordinatorÂ€– In many IPRP settings 
nurses play a major role as care coordinators for 
patients throughout their course of treatment. 
Nurses meet with patients regularly to review 
recommendations from the various IPRP 
disciplines, develop treatment plans, and assess 
progress toward treatment goals. They also 
coordinate discharge plans and communicate 
treatment progress and recommendations to 
local healthcare providers. During frequent 
individual meetings with the patient, nurse 
care coordinators support patients’ efforts 
to individualize program concepts to meet 
specific treatment goals. This includes assisting 
with return-to-work meetings, addressing 
family members’ concerns, and advocating for 
a balanced, healthy lifestyle. Throughout the 
course of treatment, nurse care coordinators 
assess changes in physical and/or mental status, 
vital signs and medication use.

•	 Physical therapistÂ€– The physical therapy staff 
meets with the patients daily throughout the 
course of treatment to provide personalized 
instruction on strengthening exercises, stretching, 
and aerobic conditioning. Additionally, they 
provide group education on proper body 
mechanics, lifting techniques, proper posture, 
benefits of aerobic exercise and discussions on 
pain behaviors. Most patients have received 
passive physical therapies focused on the 
site of pain before admission to the IPRP. In 
contrast, physical therapy in an IPRP entails a 
comprehensive focus to increase overall strength 
and stamina. Patients learn more efficient ways 
of moving their bodies so their daily activities 
can be accomplished more easily. The gradual 
and progressive exercises are designed to help 
decrease patients’ fear of movement that can be 
more debilitating than the pain itself. Additionally, 
physical therapists in IPRPs reinforce the 

withdrawal. Regarding mood-related goals, the 
physician regularly assesses the patient’s emotional 
status and initiates psychopharmacotherapy 
for symptom management as indicated, and 
coordinates discharge care.

•	 Pain psychologist/mental health therapistÂ€– Pain 
psychologists and mental health therapists in 
IPRPs have extensive training in cognitive-
behavioral interventions for pain management. 
They play a vital role in determining patients’ 
appropriateness for treatment by assessing 
patients’ motivation for treatment, expectations 
about treatment outcomes and barriers to 
rehabilitation progress. Often serving as 
co-leader of the treatment team with the pain 
physician, the pain psychologist guides the 
treatment team’s application of cognitive-
behavioral interventions, conceptualizes 
patients’ pain beliefs and coping style, and 
assesses psychosocial and cognitive functioning. 
The pain psychologists/therapists address 
concerns about adherence to treatment 
recommendations, and use cognitive-behavioral 
interventions to manage comorbid mood 
disorders and pain-complicated disorders 
(e.g., panic disorder, post-traumatic stress 
disorder, functional vomiting) prevalent 
in pain populations. Often trained in 
behavioral research, the pain psychologist uses 
standardized tools to assess patient’s baseline 
and discharge functioning, improve program 
quality and conduct clinical research. Mental 
health therapists facilitate group therapy 
sessions which are part of the rehabilitation 
treatment protocol.

•	 Clinical Nurse Specialists and Certified Nurse 
PractitionersÂ€– Clinical Nurse Specialists (CNSs) 
in IPRPs are certified in psychiatry or other 
medical specialties, and in some states have 
prescriptive privileges within their practice 
agreement with the pain physician. Other 
IPRPs employ Certified Nurse Practitioners 
(CNPs) who are trained as generalists and 
have full prescriptive authority. Both types of 
providers collaborate with the pain physician to 
monitor and address medication issues, develop 
medication tapers, coordinate with patient’s local 
physicians and pharmacy to discuss patients’ 
medication use and prescription availability, and 
provide education in groups regarding various 
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•	 Vocational specialistÂ€– The vocational specialist 
has expertise in counseling psychology and 
has extensive training in the measurement of 
aptitudes, values, needs and vocational interests. 
The vocational psychologist uses standardized 
tools to assess the patient in these domains, 
provides systematic feedback on the results, and 
develops a life plan that includes either return to 
paid employment or alternative but meaningful 
life roles (e.g., volunteerism, hobbies). Patients 
typically report reclaiming their lost sense of self 
and a renewed sense of direction after intervention 
by the vocational psychologist.

The patient is an essential member of the treat-
ment team. In contrast to the biomedical model of care 
in which patients are passive recipients of numerous 
interventions, IPRPs encourage patients to be active 
agents of change in their response to pain. Patients are 
actively involved in establishing their treatment goals, 
treatment plan development, and reviewing progress 
toward these goals. The IPRP treatment team meets 
regularly with the patient to give the patient feedback 
on his/her progress, reinforce rehabilitation efforts, 
and encourage specific areas for continued growth. 
While the various disciplines in the IPRP may be 
experts in pain management, the patients are consid-
ered the experts in determining how they are going to 
implement the treatment into their lives.

In the ideal setting, the disciplines forming the 
IPRP treatment team practice at the same location to 
concurrently provide comprehensive patient care and 
lend their expertise toward the common goal of maxi-
mizing patients’ functioning. In frequent face-to-face 
patient care team meetings, each discipline contrib-
utes to the treatment planning, implementation, pro-
gress assessment, and follow-up care for every patient 
throughout the course of treatment. Because of the 
medical and psychological complexities and large 
number of disciplines involved, active collaboration 
and interdisciplinary communication is necessary to 
ensure treatment success during the intensive rehabili-
tative process. Each discipline offers perspectives from 
their area of expertise; reports observations of patients’ 
physical progress, social interactions, and pain behav-
iors; and collaborates to address motivational, emo-
tional, cognitive, familial, and personality concerns 
[2]. The success of IPRPs is derived from the collegial 
attitude, clinical contribution, and cooperation of the 
entire pain management team. In this way, IPRPs differ 

importance of continuing a home exercise 
program to maintain physical gains made during 
the program. In the case of complex regional pain 
syndrome (CRPS), the physical therapists may 
collaborate with the pain psychologist to develop a 
desensitization hierarchy for graded exposures to 
painful and feared stimuli.

•	 Occupational therapistÂ€– The IPRP occupational 
therapy staff provide daily instruction on 
techniques that will increase the control and 
independence patients have over activities of 
daily living and daily schedules. The instruction 
is designed to be practical and focus on creating 
a balance between work, self-care, and leisure 
activities. This includes discussion of weekend 
planning, observation of proper body mechanics 
for functional tasks including home chores and 
cleaning tasks, work-related tasks (e.g., computer 
ergonomics), as well as volunteer and recreational 
activities (e.g., golfing, needlework).

•	 Biofeedback therapistÂ€– Biofeedback therapists 
teach patients how to modulate the physiologic 
processes of the autonomic nervous system that 
are being negatively affected by chronic pain. 
Through electrodes placed on one’s body, a 
computerized instrument receives information 
about physiological processes such as breathing 
rate and muscle tension. The feedback is used 
to increase patients’ awareness of these physical 
processes and positive changes that can be 
experienced through appropriate use of relaxation 
training. Biofeedback therapists meet with 
patients on multiple occasions during the course 
of treatment to provide individualized instruction 
and treatment.

•	 PharmacistÂ€– Upon admission to the IPRP, a 
pharmacist reviews the medication list for every 
patient to ensure accuracy and adherence to the 
prescribed pharmacologic regimen. Importantly, 
this establishes a baseline of opioid analgesic and 
psychotropic medication use. This review also 
includes over-the-counter and herbal medication 
use. The pharmacist is available to meet with 
patients on an as-needed basis to address 
questions and concerns regarding pharmacologic 
issues. Additionally, the pharmacist may teach 
group sessions on the use of medications in 
chronic pain management. The pharmacist also 
serves as a consultant to the staff in addressing 
medication selection, interactions, and side effects.
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Specific cognitive-behavioral techniques include:Â€ 
differentiating acute from chronic pain, cognitive 
restructuring, relaxation training with or without bio-
feedback, teaching positive self-coping statements 
while decreasing pain catastrophizing, stress man-
agement, anger management, assertive communica-
tion, understanding and decreasing pain behaviors, 
adaptive problem-solving, goal setting to lead a plan- 
rather than pain-contingent lifestyle, activity pacing, 
proper body mechanics for activities of daily living, 
time management, healthy lifestyle behaviors such as 
proper sleep and nutrition, chemical health educa-
tion, and maintaining gains and preventing relapses. 
Additionally, by engaging in daily quota-based exercise 
programs, patients progressively increase their phys-
ical strength and endurance while also decreasing their 
fear of injury, which can be a strong predictor of func-
tional limitations [6]. In a sense, physical therapy in an 
IPRP adopts a cognitive-behavioral perspective rather 
than a physical-mechanistic approach [5]. Consistent 
with increasing patients’ autonomy and decreasing ill-
ness behaviors, patients are taught exercise programs 
they can maintain independently outside of a hospital 
setting.

No single coping technique has been proven to be 
universally effective in the management of chronic 
pain. It is usually a combination of multiple person-
alized cognitive-behavioral techniques incorporated 
into one’s lifestyle that leads to success in restoring 
patients’ functioning and quality of life. When success-
ful rehabilitation occurs, there is an important shift 
from helplessness and passivity to resourcefulness and 
ability to function regardless of pain [7].

Due to the potential for significant debilitation, and 
detrimental effects of chronic pain on one’s physical 
functioning, health, mood, family, work, and quality of 
life, cognitive-behavioral pain management concepts 
should not be introduced as a last resort, after all other 
forms of treatment have failed. Instead, CBT for chronic 
pain management should be integrated into the treat-
ment plan at the earliest stages of chronic pain and with 
every intervention. The benefits of pharmacotherapy 
and interventional treatments may be limited if the 
patient does not improve physical conditioning while 
learning to moderate excessive activity levels (i.e., sed-
entary, overexertion) that exacerbate pain. The primary 
care provider or pain specialist accomplishes this inte-
gration with brief educational interventions during 
routine assessments of patients’ functioning. As the 
chronic pain persists, physicians’ treatment plans and 

from single-modality clinics that offer a specific treat-
ment modality (i.e., pharmacotherapy, surgery, inter-
ventional procedures) without the availability and/or 
integration of other disciplines.

Interdisciplinary pain rehabilitation 
program treatment objectives
The evidence-based clinical practice guidelines for 
chronic non-cancer pain recommend interdisciplinary 
rehabilitation that is goal-directed and time-limited 
[3]. The emphasis of rehabilitative treatment is on edu-
cating patients in active self-management techniques 
that focus on maximizing function through integrated 
therapies involving medical, psychological/behavioral, 
physical therapy, occupational therapy, and disability/
vocational interventions. As opposed to the treatment 
of acute pain, guidelines for chronic pain management 
de-emphasize pain relief as a specific measure of treat-
ment success and instead focus on improved physical 
and psychosocial functioning. This shift in the treat-
ment paradigm is evident in a recently published phys-
ician guide for opioid prescribing by the Federation of 
State Medical Board that advocates for treatment plans 
that incorporate functional goals rather than the relief 
of nociception [4].

Interdisciplinary pain rehabilitation programs’ 
treatment goals include improvement in physical 
functioning (e.g., improved range of motion, standing 
and walking), general functional status (e.g., increased 
activities of daily living, social, leisure, and domestic 
responsibilities), increase in self-management of the 
chronic pain condition, improvement of vocational/
disability status (e.g., return to work, job training, 
academic coursework), reduction/discontinuation of 
non-indicated medications including opiate and seda-
tives, reduction of healthcare utilization, and improve-
ment in pain severity.

The IPRP treatment approach is based on a cogni-
tive-behavioral perspective, which enhances patients’ 
functional improvement, by teaching adaptive atti-
tudes and behaviors to manage the pain. Discussed 
in detail elsewhere [5], the essential components of 
cognitive-behavioral therapy (CBT) for chronic pain 
include reconceptualizing pain as under one’s con-
trol, skill acquisition to self-manage pain through 
self-regulation of physiological responses and stress-
management, skill consolidation through practice and 
rehearsal, and skill generalization and maintenance 
through relapse prevention.
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when therapeutic efficacy is limited, when adverse 
effects are clinically significant, and when it is deter-
mined that specific objectives are better addressed by 
non-pharmacological interventions.

Opioid withdrawal as a treatment objective
The use of opioid therapy for chronic non-cancer pain 
is actively debated by healthcare professionals and the 
public at large. At the heart of the debate is a disagree-
ment about the primary goal of treatment:Â€pain relief or 
improved functioning. In fact, both of these objectives 
should be considered when evaluating treatment effi-
cacy [8, 9]. Nevertheless, patients’ observed pain behav-
iors were found to be the best predictor of a physician’s 
decision to prescribe opioids for chronic pain [10]. 
Additionally, large doses of opioids may be prescribed, 
often in the absence of improvement in patients’ pain or 
level of functioning and in spite of evidence that suggests 
that prolonged, high-dose opioid therapy may be nei-
ther safe nor effective [11]. Problems arise when medica-
tions provide only limited symptomatic benefit and are 
accompanied by adverse effects (e.g., sedation, nausea, 
constipation), yet patients and physicians are reluctant 
to discontinue them, fearing symptoms may grow worse 
[12]. Despite the high prevalence of chronic opioid 
therapy in clinical practice, a recent systematic review 
of research on the use of opioids for chronic noncancer 
pain found the presence of large and persistent evidence 
gaps on the use of chronic opioid therapy for chronic 

communication with patients should clearly reflect a 
biopsychosocial perspective of pain. More in-depth and 
cost-effective patient education groups on CBT strat-
egies can be arranged in the primary care setting or pain 
specialty clinic. Additionally, individualized cognitive-
behavior treatment by therapists with specialty training 
in pain management provides specific instruction on 
CBT strategies and assistance with implementation.

For some patients, particularly those with impaired 
mobility or advanced debilitation, severe medication 
overuse, and associated medical or psychiatric co-
morbidity, this level of care will not be adequate for 
functional restoration. In such instances, comprehen-
sive and intensive interdisciplinary treatment will be 
necessary to reverse the downward spiral of decondi-
tioning and promote healing. Success with rehabilita-
tive objectives is then strengthened when the patient’s 
primary care providers, pain specialists and pain 
psychologist/therapist reinforce the applied cognitive- 
behavioral techniques. Ideally, the rationale and bene-
fits of interdisciplinary care should be considered before 
significant depression, deconditioning, loss of job, and 
adverse impact on family relationships have developed. 
Please refer to Figure 8.1 for an illustration of the con-
tinuum of intensity of cognitive-behavioral interven-
tions for chronic pain. This figure also illustrates the 
ideal bi-directional nature of this care as each provider 
and level of CBT intervention supports the others.

Medication management
A reduction or discontinuation of analgesic and psy-
chotropic medications is a common IPRP treatment 
goal. Patients with chronic pain are vulnerable to poly-
pharmacy. They commonly have numerous sources 
of medications, which include prescriptions from 
multiple providers, over-the-counter medications, 
medications borrowed from relatives, and herbal 
preparations. The risks of polypharmacy are a signifi-
cant concern given these numerous sources, potential 
adverse side effects, and possible drug–drug interac-
tions. Frequently patients admitted to an IPRP are 
taking medication “cocktails” to address pain, insom-
nia, fatigue, anxiety, and depression, while also taking 
medications to counter adverse side effects of these 
medications (e.g., sedation, difficulty concentrating, 
constipation, weight gain).

Medication management in IPRPs includes a 
review of each patient’s medication regimen to evalu-
ate dosing and duration. Medications are discontinued 

Interdisciplinary pain rehabilitation program
(Pain MD, PhD, MS, CNS/CNP, RN, PT, OT, PharmD)

Individualized cognitive-behavioral therapy
by pain psychologist/therapist

(PhD or MS)

Patient education groups in primary care office
(MD or PhD/MS or RN/CNS)

Brief (5 min) education by primary care provider
(MD or CNS)

Figure 8.1â•‡ Continuum of cognitive-behavioral interventions for 
chronic pain.

Note. MD, primary care provider or physician pain specialist; CNS, 
clinical nurse specialist; CNP, certified nurse practitioner; PhD, pain 
psychologist; MS, master’s level therapist; RN, registered nurse; PT, 
physical therapist; OT, occupational therapist; PharmD, pharmacist.
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according to the National Center on Addiction and 
Substance Abuse at Columbia University (CASA) 
[25]. Opioids, in particular, raise concerns for misuse, 
addiction and possible diversion for non-medical use. 
Additionally, the presence of current substance abuse 
disorders (e.g., abuse of alcohol, marijuana, and meth-
amphetamine) can detract from a patient’s need for 
pain management treatment. Individuals who have a 
history of alcohol or illicit drug abuse may turn toward 
the use of prescription opioids for legitimate medical 
reasons and become addicted after years of sobriety. 
Chemical dependency programs are often ill-equipped 
to manage chronic pain and have difficulty distin-
guishing true addiction from pseudoaddiction, which 
involves aberrant drug-seeking behaviors in an effort 
to obtain pain relief. In a population already noted for 
its medical and psychological complexities, the issue of 
chemical dependency and addiction can add consider-
able confusion and frustration.

Like chronic pain, the management of substance 
abuse requires a multidisciplinary approach. The treat-
ment team recognizes that drug abuse is often chronic 
and progressive; therefore, it requires a treatment 
approach aimed at enhancing social support, maximiz-
ing treatment compliance and containing harm from 
episodic relapse [26]. The management of chronic pain 
in patients with a history of addiction may require add-
itional monitoring, documentation and consultation, 
or referral to an addictions expert.

Interdisciplinary pain rehabilitation programs 
vary in the role the treatment team plays in evaluating 
and providing interventions for substance abuse and 
addiction. They may intermix patients with chronic 
pain with those patients receiving chemical depend-
ency treatment. The majority of IPRPs, however, iden-
tify addiction and substance abuse concerns within the 
course of the pre-candidacy evaluation or rehabilita-
tive treatment. Spot urine toxicology screens are fre-
quently utilized to diagnose potential abuse problems 
and monitor patients with a history of abuse. During 
the course of the 3- to 4-week intensive treatment, the 
treatment team empathically addresses patient’s and 
family member’s defensiveness toward seeking treat-
ment. Appropriate referrals are made to the patient and 
family members for a comprehensive addiction evalu-
ation by a certified addiction specialist, focused treat-
ment at a formal chemical dependency program, and 
participation in community codependency groups. 
Depending on the nature of the substance abuse dis-
order and chronic pain, this treatment may occur 

noncancer pain [13]. Specifically, critical research gaps 
include lack of effectiveness studies on the long-term 
benefits and harm of opioids (including drug abuse, 
addiction, and diversion); insufficient evidence about 
optimal approaches to risk stratification, monitoring, 
or initiation and titration of opioid therapy; and lack of 
evidence on the utility of opioid rotation, the benefits 
and harms of methadone or higher dose of opioids, and 
treatment of patients with chronic noncancer pain who 
are at risk for drug abuse or misuse. Meta-analyses and 
several reviews of randomized, double-blind, placebo-
controlled trials of opioids used for chronic non-cancer 
pain [3, 14–18] suggest only a minority of patients bene-
fit from long-term opioid treatment.

Interdisciplinary pain rehabilitation programs vary 
in their stance of opioid withdrawal within the context 
of rehabilitative treatment. In some programs com-
plete opioid withdrawal is mandatory. Other programs 
may support opioid maintenance therapy or elective 
decreases in opioid dosing. The practice of opioid ther-
apy for chronic pain will continue to undergo scru-
tiny as evidence emerges suggesting opioid tolerance 
and opioid-induced hyperalgesia can occur within 1 
month of initiating oral morphine therapy [19], with-
drawal from high-dose opioids can decrease pain [20], 
and IPRPs that incorporate opioid withdrawal can be 
effective for improving functioning, mood, and pain 
for patients with diverse types of pain [21, 22], chronic 
headaches [23], and fibromyalgia [24].

The elevated levels of pain, distress, and debilitation 
reported by patients referred to IPRPs suggests that opi-
oid therapy has not led to substantial improvements in 
these parameters. In IPRPs that incorporate analgesic 
withdrawal, opioid and simple analgesics are gradually 
reduced utilizing structured drug tapers. These take 
place while patients are learning and practicing cogni-
tive-behavioral strategies to more adaptively manage 
pain and mood. Factors such as medication efficacy, 
safety, drug interactions, and practical issues such as 
cost are taken into consideration when making medi-
cation adjustments.

Addiction treatment within IPRPs
The diagnosis and treatment of addiction within the 
context of chronic pain is challengingÂ€ – particularly 
when the chemicals to which patients are addicted are 
prescribed for pain and mood management. These 
include opioids, sedatives, stimulants, anxiolytics, 
muscle relaxants, and cannabinoids. The misuse of 
prescription drugs jumped by 94% from 1992 to 2003, 

  



120

Section 3.â•‡ Psychopharmacology, behavior, and psychotherapy

pharmacological trials including long-term Â�opioid 
therapy, extensive physical therapy, interventional 
pain treatments, surgical procedures, and complemen-
tary and alternative interventions without lasting ben-
efit or improved functioning [22]. These failed efforts 
are costly to the individual and the healthcare system 
and extract a heavy toll from patients and their fami-
lies. Over three-fourths (79%) of patients Â�admitted 
to the Mayo Clinic IPRP endorsed depressive symp-
tomology suggestive of minor depression with over 
half (54%) meeting criteria for major depression [22]. 
Additionally, upon admission to an IPRP, patients 
exhibit significant pain catastrophizing. Pain catastro-
phizing has been associated with heightened disabil-
ity, increased pain and illness behaviors, greater use of 
healthcare services, longer duration of hospital stays, 
use of analgesic medications, and is one of the most 
important psychological predictors of a person’s expe-
rience of pain [27]. See Table 8.1 for the demographics 
and characteristics of patients admitted to an IPRP.

The most common chronic pain conditions repre-
sented in an IPRP population include chronic low back 
pain, fibromyalgia, and chronic headache/migraine. 
Smaller but still significant proportions of patients have 
chronic generalized non-fibromyalgia pain, abdominal 
pain, neck, lower and upper extremity pain (including 

either before or following rehabilitative treatment but 
often in collaboration with the IPRP treatment plan.

Candidates for IPRPs
Interdisciplinary pain rehabilitation programs com-
monly utilize similar criteria in evaluating patients 
for admission to intensive, multidisciplinary rehabili-
tation. See Figure 8.2 for an example of inclusion and 
exclusion criteria for treatment in IPRPs.

A general inclusion criterion suggests that chronic 
pain has been present for more than 6 months. It is 
common, however, that patients have often needlessly 
suffered for years or even decades before being referred 
to an IPRP. A recent review of patients admitted to 
the Mayo Clinic Pain Rehabilitation Center [22], an 
IPRP in a large tertiary care center, found that patients 
had experienced chronic pain for a mean of 9.4 years 
(range, 3 months to 60 years). Almost two-thirds of 
patients (64.2%) reported pain duration of 4 years or 
longer; one-third (33.3%) for 10 or more years; and 
14% for 20 or more years.

Patients referred to IPRPs often represent the 
most treatment-refractory and functionally impaired 
Â�subgroup of patients with chronic pain. Before reha-
bilitation, they have generally undergone multiple 

Inclusion criteria

•  Patient has chronic pain of sufficient severity to bring about significant
 dysfunction in daily social, vocational, and interpersonal activities.
•  Chronic pain duration of six months or more or clinical indication that pain of a
 shorter duration will likely manifest into a chronic condition.
•  Patient has adequate control over his/her behavior and is not judged to be
 imminently dangerous to self or others.
•  Patient demonstrates adequate motivation to proceed with a rehabilitation
 approach to learn self-management of pain, which often implies awareness or
 some level of acceptance that medical or surgical treatments are not a presently an
 option.        

Exclusion criteria

• Patient demonstrates an unwillingness to discontinue use of opioid analgesic
 medications, other psychotropic medications, or substances of abuse, including
 alcohol, as recommended that would preclude meaningful participation in the
 program.
• Patient has insufficient motivation to address the necessary components that make
 up the general scope of interdisciplinary pain rehabilitation, including medication
 management, physical and occupational therapy, and group therapy.
• There is evidence of an acute physical condition or illness that is currently being
 treated in a manner that would preclude adequate participation in the program and
 detract from rehabilitation goals.
• There is evidence of significant cognitive deficits that would interfere with
 patient’s ability to understand and learn treatment techniques and preclude
 adequate participation in the program.       

Figure 8.2â•‡ Example of inclusion 
and exclusion criteria for treatment 
in interdisciplinary pain rehabilitation 
programs.
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of deconditioning, disability, and demoralization than 
by physiological characteristics of their pain condition 
[28]. Some IPRPs are offering treatment for chronic 
conditions that do not include pain but are also asso-
ciated with significant debilitation, such as chronic 
fatigue syndrome and postural orthostatic tachycar-
dia syndrome. These conditions benefit from intensive 
interdisciplinary treatment focused on functional res-
toration. Furthermore, cancer survivors with chemo-
therapy-induced neuropathic and/or radiation-related 
pain, patients with recurrent or metastatic disease 
who are surviving longer, and patients with neuro-
pathic pain associated with diabetes are examples of 
medically challenging patients who can potentially 
obtain improved quality of life and functioning utiliz-
ing cognitive-behavioral and rehabilitation-oriented 
treatment.

Exclusion criteria for IPRPs include active sub-
stance abuse/dependence, the presence of acute psy-
chiatric illness or active suicidal ideation, significant 
cognitive deficits that prevent learning and mean-
ingful participation in treatment, and the inability 
or unwillingness to participate fully in rehabilitative 
therapies. Programs may vary, however, on other 
exclusionary criteria such as age restrictions (e.g., 
adult only), workers’ compensation status, pain-
related litigation, mandate of family involvement in 
treatment, and acceptance of opioid withdrawal as a 
treatment goal.

It is standard practice for IPRPs to conduct a 
pre-candidacy evaluation prior to admission. This 
evaluation is conducted by various members of the 
rehabilitation team and includes a comprehensive 
assessment of the patient’s general health, func-
tional impairment, and psychological status. Medical 
records from the patient’s healthcare providers may 
not address these issues in sufficient detail. This evalu-
ation provides an important opportunity to introduce 
a biopsychosocial approach to chronic pain. In this 
discussion, patients may begin to shift their expecta-
tions from pain relief to pain management. This inter-
action is also an opportunity to allay patients’ fears 
that their pain is believed to be psychological in origin, 
factitious, or involve malingering, and instead intro-
duces a self-management approach to chronic pain. 
See Figure 8.3 for a list of questions patients, primary 
care providers, and pain specialists should ask when 
determining if a patient is ready for an IPRP treatment 
approach.

pain associated with complex regional pain syndrome, 
CRPS), and chronic face, foot, jaw, atypical chest wall, 
pelvis, hip, and mouth pain.

Most commonly in IPRPs, patients with differ-
ent types of pain are treated together, rather than in 
groups based on site or type of pain. With the progres-
sion of any type of chronic pain disorder, individuals 
are more meaningfully characterized by their degree 

Table 8.1â•‡ Demographics and characteristics of patients 
admitted to the Mayo Clinic Pain Rehabilitation Center, an 
interdisciplinary pain rehabilitation program

IPRP patient characteristics
Total participants
(n = 373)

Age, years, mean (SD) 45 (14)

Sex, % female 79

Ethnicity, % white 96

Marital status, % married 62

Education, years, mean (SD)
Completed high school, %

15 (3)
92

Disability assistance, % 60

Litigation, pain-related, % 17

Primary pain diagnosis,Â€%

Back 24

Fibromyalgia 20

Chronic headache 12

Generalized (not fibromyalgia) 9

Abdominal 7

Neck 6

Othera 22

Pain duration, years, mean (SD) 9 (10)

Opioids upon admission, % 57

Opioid use, years, mean (SD) 4 (4)

Opioids, morphine equivalence (mg/
day), mean (SD)

99 (142)

Opioids, median dose (mg/day) 45

Depression (CES-D), mean (SD) 27 (12)

Minor depression, CES-D ≥ 16, % 79

Major depression, CES-D ≥ 27, % 54

Pain catastrophizing (PCS), mean (SD) 26 (13)

≥ 75th percentile (PCS ≥ 30), % 43

Completed rehabilitation, % 91
a �Lower/upper extremity, face, foot, jaw, chest wall, pelvis, hip, 

mouth.
CES-D:Â€Center for Epidemiological Studies-Depression scale [38]; 
PCS:Â€Pain Catastrophizing Scale [39].

 

 

 



122

Section 3.â•‡ Psychopharmacology, behavior, and psychotherapy

to which they have been introduced in formal treat-
ment. Patients who have typically been isolated and 
inactive due to pain are encouraged to participate in 
social and leisure activities with family members and 
other patients. Family members practice providing 
non-solicitous responses to pain behaviors in order 
to encourage wellness rather than illness behaviors. 
Before the weekend, patients develop an individual-
ized weekend schedule that incorporates daily exer-
cise, activity pacing, relaxation, and recreational 
activities. The weekend plan offers an opportunity to 
practice a plan-contingent rather than a pain-contin-
gent lifestyle.

Initially, the intensive treatment in IPRPs can seem 
overwhelming for some patients who have become 
extremely deconditioned and isolated. Through struc-
tured activities, graded daily exercise, and accomplish-
ment of daily goals throughout the 3–4 weeks, patients 
steadily reverse the cycle of debilitation and demoral-
ization. As treatment progresses, patients experience 
increased confidence in their ability to manage their 
pain without analgesic medications and reliance on 
healthcare providers.

Group therapy
While some IPRP services are offered in individual 
sessions (e.g., assessment of co-morbid mood disor-
ders, dietician, vocational counselor, biofeedback, 
chemical dependency assessment, and psychometric 

Treatment structure

Treatment intensity
There is significant heterogeneity between IPRPs in 
treatment structure and intensity. Traditionally, IPRP 
treatment has been 3–4 weeks in duration and most 
are now outpatient programs offering patient care 5 
days per week, 8 hours per day. Some programs may 
offer less intensive programs of shorter duration (e.g., 2 
weeks) and hours (e.g., half-day treatment) for patients 
who are still working and/or less deconditioned but 
can benefit from early CBT intervention. The most 
effective interdisciplinary programs generaly involve 
cognitive/behavioral therapies combined with super-
vised physical therapy offered several times a week for 
over 100 total hours of treatment. Since there are few 
IPRPs nationwide, many patients travel great distances 
and reside in hotels or other lodgings throughout the 
course of treatment. Interdisciplinary pain rehabili-
tation programs can be found in large, not-for-profit, 
tertiary-care academic medical centers and in small 
private group practices.

The national trend of IPRPs to provide outpatient 
rather than inpatient care has increased opportun-
ities for patients to consolidate skills through prac-
tice, rehearsal, and generalization in real-world 
situations. In the evenings and weekends during 
treatment, patients are encouraged to independently 
utilize the rehabilitative pain management strategies 

Is a pain rehabilitation center program right for me?

Interdisciplinary pain rehabilitation is a challenging process that requires a
serious commitment. Ask yourself these questions to assess your readiness: 

• Is my recovery from injury or illness taking much longer than my doctors or
 I expected?

• Are my doctors telling me that they can do nothing further to relieve my
 pain?

• Is my life controlled by pain?

• Am I concerned about the long-term effects of taking pain medications?

• Is my family’s well-being affected by my pain?

• Am I not able to commit to events with family or friends because of worry
 about controlling my pain?

Answering “yes” to any of these questions may indicate that your physician and
you should consider your participation in an interdisciplinary pain rehabilitation
program focused on improving your quality of life and functioning.      

Figure 8.3â•‡ A list of questions patients, 
primary care providers and pain 
specialists should ask when determin-
ing a patient’s appropriateness for an 
interdisciplinary pain rehabilitation 
treatment approach.

From RefÂ€[23]. Copyright by Mayo 
Foundation for Medical Education and 
Research. Adapted with permission.
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another in problem-solving barriers to maintaining 
rehabilitation progress. Group therapy has several 
advantages including:Â€(1) the opportunity for chronic 
pain patients to be exposed to individuals with simi-
lar problems; (2) patients gain a better understanding 
of pain and the role of their own behaviors, thoughts, 
and feelings on their pain experience; (3) structured 
groups allow teaching, demonstration, and problem-
solving of specific coping skills; and (4) greater cost-
effectiveness than individual sessions [29]. See Figure 
8.4 for an example of one week of treatment at an IPRP 
that incorporates daily cognitive-behavioral group 
therapy sessions, physical therapy, and occupational 
therapy.

Often overwhelmed with pain and intense negative 
emotions, patients with chronic pain spend more time 
in isolation and away from family, work, community, 
religious, and volunteer networks. Within the group 
therapy setting, patients begin taking steps necessary 
to make positive changes toward a new life. In group 

assessment), most therapies in IPRPs take place in 
group settings. Although IPRPs vary in size, groups 
often include 6 to 12 patients with chronic pain work-
ing together with program staff.

The groups are typically facilitated by psycholo-
gists, other mental health provider or certified nurse 
specialist with specialty training in pain management 
and behavioral medicine. Such specialty training is 
ideal because interventions are focused on changing 
long-standing behaviors and beliefs. Different psy-
chodynamic, process-oriented group treatment, or 
community-based support groups, group therapy in 
IPRPs is structured to facilitate the learning of cog-
nitive and behavioral pain coping skills. The groups 
provide opportunities for skills’ rehearsal and feed-
back as patients are encouraged to personalize CBT 
concepts for generalization into their work, home, 
and family environments. Patients affirm one another 
by sharing the emotional aspects of suffering with 
chronic pain, but more importantly, they aid one 

Monday Tuesday Wednesday Thursday Friday

8:00 PT Stretch PT Stretch PT Stretch PT Stretch PT Stretch

8:30
Community:

Expectations/
concerns

Openers (daily
goal setting)

Openers (daily
goal setting)

Openers (daily
goal setting)

Openers
(daily goal
setting)  

9:00 Physical
therapy

Physical
therapy

Physical
therapy

Physical
therapy

Physical
therapy

10:00 Biofeedback
Meet with
treatment

team  
Biofeedback Meet with

treatment team 

CBT: Group
family

session

11:00
CBT:

Overview of
stress  

CBT:
Fears and

chronic pain

CBT:
Pain

catastrophizing

CBT:
Activity pacing 

CBT:
Individual

family
session

12:00 Lunch Lunch Lunch Lunch Lunch

1:00
OT: Kitchen

and shopping 
OT: Yard work,

driving 
OT: Time

management 
OT: Computer
ergonomics 

OT: Weekend
planning

2:00 CBT: Cycle of
pain 

CBT: Difficult
day planning 

CBT: Problem
solving 

CBT: Goals
setting 

CBT:
Maintaining 

3:00
Pharmacist:

Pain
medications  

Chaplain:
Spirituality 

CBT: Assertive
communication 

CBT: Sleep
hygiene

CBT:
Chemical

health

4:00 Advanced
relaxation 

Advanced
relaxation 

Advanced
relaxation 

Advanced
relaxation 

Advanced
relaxation 

Figure 8.4â•‡ Sample of cognitive-behavioral group therapy incorporated with physical therapy, occupational therapy and family sessions in 
an interdisciplinary pain rehabilitation program.

Note. CBT, cognitive-behavioral therapy; OT, occupational therapy; PT, physical therapy.
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patient’s ability to maintain rehabilitation progress. 
Family members learn that they can play a significant 
role in the extinction of pain behaviors (e.g., inactiv-
ity, somatic focus) by positively reinforcing well behav-
iors (e.g., continued productive activity, exercise, and 
socializing).

It is difficult, if not impossible, to change long-
standing family dynamics and maladaptive communi-
cation styles during 3–4 weeks of IPRP treatment. In 
cases when more intensive, individualized family ther-
apy is warranted, patients and their family members are 
encouraged to find a marital or family therapist who is 
familiar with improving family functioning within the 
context of a chronic health condition.

Maintaining rehabilitation progress
The IPRP treatment team’s communication of the 
patient’s disposition and discharge plan to the primary 
care provider and medical specialists who may be 
involved is merely the beginning of efforts necessary 
to maintain progress following discharge. The patient’s 
healthcare providers play a key role in reinforcing 
rehabilitation concepts and aiding the patient in dis-
tinguishing between pain associated with acute illness 
and a flare of the chronic pain condition. The home 
provider’s awareness of specific cognitive-behavioral 
pain coping strategies is imperative to guide patients 
to utilize these techniques. This may help avoid a 
return to opioid therapy, the initiation of unneces-
sary and costly diagnostic testing, or reinforcement of 
a pain-contingent lifestyle. The knowledge and con-
fidence the primary provider has in these pain man-
agement strategies enhances his/her ability to adhere 
to a biopsychosocial model of care and empirically 
supported treatment for chronic pain. Physicians and 
other healthcare providers are regularly encouraged 
to visit and form professional relationships with the 
IPRP treatment team.

Throughout the IPRP treatment, as patients 
improve their mental and physical functioning, they 
also grow in their independence for managing their 
chronic pain and decrease their reliance on medical 
providers. Patients are commonly assisted in identify-
ing a cognitive-behavioral psychologist or therapist for 
time-limited and goal-directed assistance following dis-
charge. Some IPRPs offer formal aftercare or “booster” 
programs for IPRP graduates to review rehabilitation 
concepts, gain additional support for making lifestyle 
changes, and address barriers to achieving rehabilita-
tion goals.

therapy sessions, patients are encouraged to talk about 
how daily life has been affected by health concerns, 
avoid talking about symptoms and other pain behav-
iors, focus on present issues rather than prior difficul-
ties, identify specific problems and issues to resolve, be 
open to new ideas and alternatives, identify construct-
ive ways to respond to pain and healthier ways to man-
age the cycle of pain, and incorporate new skills into 
one’s life.

Most IPRPs have an open “rolling admission” group 
format in which each participant may start and com-
plete treatment at different times. This format is suited 
to IPRPs because patients may have varying lengths 
of stay, modules can be introduced at any point dur-
ing treatment, and veteran participants can help allay 
any concerns new patients may have about medication 
changes and treatment expectations. Veteran partici-
pants play a vital role in the groups by frankly dis-
cussing their own initial skepticism and reservations, 
and modeling effective use of cognitive-behavioral 
approaches to pain management.

Family therapy
Interdisciplinary pain rehabilitation programs vary in 
their expectations and structure for the involvement 
of family members in treatment. All IPRPs, however, 
recognize the importance that family has in initiating 
and maintaining illness and wellness behaviors. From 
a biopsychosocial perspective of the family system, 
the debilitating effects of chronic pain extend beyond 
nociception. These effects create shifts in family roles, 
loss of income, increased family, and marital distress, 
which, in turn, have increased negative effects on pain 
and disability. As chronic pain conditions persist, 
spouses, parents, siblings, and even children become 
vigilant about assessing the patient’s pain sever-
ity, need for medication and assistance. Children in 
the family may inappropriately assume the role of 
caregiver.

To address the often unintended reinforcement 
of disability and pain behaviors, the family members 
participate in time-limited and goal-oriented sessions 
about the cognitive-behavioral management of pain. 
Using the cognitive-behavioral model of family ther-
apy for patients with chronic pain [30], the family’s 
resources are increased through education and skills 
training. Through this training, they are better able 
to understand the adaptive management of chronic 
pain, decrease the negative impact of stress on the fam-
ily, improve the family functioning and support the 
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should be considered for intensive interdisciplinary 
rehabilitation with cognitive/behaviral emphasis.

Research in the field of chronic pain is ongoing and 
exciting. Quality research demonstrating the efficacy of 
rehabilitative treatment is needed to combat the ever-
present biomedical model approach to chronic pain 
management. Equally important is the dissemination 
of such research to front-line medical care providers 
who oversee the healthcare of patients from the onset 
of acute pain through the development of a chronic 
pain condition.

Challenges for the future of IPRPs
The durability of the IPRP treatment approach for 
over three decades is a testament that the biopsycho-
social model of care is the optimum care for this com-
plex patient population. However, like any treatment 
modality, there are many challenges to overcome in 
order to ensure progress in an ever-changing health-
care environment. These challenges include declining 
reimbursement rates for IPRPs, lack of quality training 
opportunities in interdisciplinary pain management, 
and minimal funding available for pain research.

Declining reimbursement patterns and the sub-
sequent closing of numerous IPRPs across the nation 
jeopardizes the futures of IPRPs and millions of patients 
suffering from chronic pain. The steady decrease in 
IPRPs across the nation is concurrent with the rise in 
utilization of analgesic medications and interventional 
pain treatments. These approaches to pain manage-
ment differ from IPRPs, which focus on optimizing 
functioning rather than solely addressing pain relief. 
Although ample evidence documents the treatment 
efficacy of interdisciplinary pain rehabilitation pro-
grams, third-party payers continue to erect barriers 
to IPRPs. They incorrectly use terms such as “investi-
gational” or “not medically necessary” when denying 
requests for IPRP treatment. Paradoxically, insurers 
have increasingly reimbursed interventional and sur-
gical procedures for which there is minimal scientific 
evidence and few functional gains. Declining reim-
bursement patterns and the denial of treatment is the 
number one problem for the survival of IPRPs, which 
are inaccurately characterized as costly and inefficient 
[35, 36]. Unfortunately, hospital administrators, who 
are focused on cost-containment, are also responding 
to the decline in reimbursement and decreased profit 
generation by terminating IPRPs. The survival of IPRPs 
largely depends on the administrative team’s ability to 
carefully monitor changes in reimbursement trends, be 

Treatment efficacy of IPRPs
At a time when much attention is devoted to new 
pharmacological, interventional, and surgical pro-
cedures for “pain relief,” IPRPs have stood the test of 
time. There is abundant evidence to suggest that they 
are an effective treatment for managing chronic pain 
and improving patients’ functioning and quality of 
life. It has been suggested that IPRP treatment is more 
effective than any other form of treatment for chronic 
pain [31].

In a recent review of the literature on chronic pain, 
the American Pain Society’s Comprehensive Pain 
Rehabilitation report concluded IPRPs that focus on 
functional restoration and include a cognitive-behav-
ioral treatment component are associated with sub-
stantive long-term improvements in functioning and 
positive outcomes for various chronic pain conditions 
(e.g., back pain, upper extremity disorders, fibromy-
algia, headache, musculoskeletal disorders, tem-
poromandibular joint disorder) [32]. Additionally, 
compared to other treatment modalities for chronic 
pain, IPRP is the only therapeutic approach that has 
demonstrated treatment efficacy and cost-effective-
ness for major outcome variables such as improved 
functioning, physical activity, and working abil-
ity, decreased pain, decreased healthcare utiliza-
tion, decreased medication use, decreased disability 
claims, and decreased healthcare costs and insurance 
claims. Similarly, in a review of cost effectiveness of 
IPRPs, rehabilitation was more cost effective than 
implantation of spinal cord stimulators, intraspinal 
implantable drug delivery systems, or surgery. The 
IPRP treatment approach resulted in significantly 
greater reduction in medication use and healthcare 
utilization and in significantly greater increases in 
functional activities, return to work, closure of dis-
ability claims, as well as substantially fewer iatrogenic 
consequences and adverse events [33]. McCracken et 
al. [34] found that interdisciplinary treatment offered 
in IPRPs demonstrated effectiveness for even highly 
disabled chronic pain sufferers with limited mobil-
ity and need of assistance with self-careÂ€ – a group 
of patients whose pain has been refractory to con-
ventional and unimodal treatments. Based on a sys-
tematic review of the literature, recently published 
evidence-based clinical practice guidelines from the 
American Pain Society [13] gave a “strong recom-
mendation” based on “high-quality” evidence that 
patients with nonradicular low back pain who do not 
respond to usual, noninterdisciplinary intervention 
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Conclusion
The superiority of the biopsychosocial model of care 
for chronic pain is most evident within the IPRP treat-
ment approach. Orchestrating the expertise of multiple 
disciplines concurrently focused on restoring patients’ 
functioning and quality of life is a worthwhile chal-
lenge. The rewards are great for the patients, families, 
healthcare providers, pain specialists, IPRP treatment 
team, and society as a whole. The availability of IPRPs 
nationwide will be an ongoing struggle as insurers are 
educated on the long-term efficacy and cost-effective-
ness of interdisciplinary rehabilitation-oriented treat-
ment. Patients’ inability to access IPRP treatment due 
to healthcare providers’ lack of knowledge, however, 
is avoidable with continued education and training 
opportunities within IPRPs. Comprehensive treatment 
planning for patients with chronic pain is essential and 
referrals to IPRPs should be (but are often not) a part of 
standardized practice. The recommendation for treat-
ment in an IPRP should be considered earlier in the 
course of patient care and before patients have endured 
years of suffering and disability.
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Pain management in the continuum 
from injury to disease
Successful pharmacologic treatment of pain in a 
Â�population of patients usually rests on the success of 
the provider–patient relationship. However, in mod-
ern medicine this relationship is already challenged 
by a distancing technology and the constraints on 
time and trust imposed by the intrusions of other 
social systems, such as managed systems of care, 
shrinking insurance reimbursement fees, and foren-
sic/regulatory concerns. To these burdens, chronic 
pain or “maldynia” (bad pain, or pain as a disease) 
adds its unique strains. Whether the condition caus-
ing pain is considered “benign,” such as often the case 
in low back pain or arthritis, or considered “malig-
nant,” such as in cancer or complex regional pain syn-
drome (CRPS), chronic pain is almost always difficult 
for a patient to endure. Pain makes people unhappy 
and irritable, clinically depressed, suicidal, and even 
violent [1–4]. Doctors must endure and manage these 
secondary co-morbidities and their behavioral mani-
festations in abnormal illness behavior. They also 
must endure the strain of treating pain with opioid 
analgesics under state and federal regulation [5], 
managing the hassles of prescribing defensively in a 
fear-inspiring social context of variable state and fed-
eral regulations and variable, at times perniciously 
erratic, enforcement and even criminal prosecution 
[6, 7]. It’s no wonder primary physicians pull the pain 
consult trigger so readilyÂ€– although often unsuccess-
fully as pain specialists become inundated with these 
tasks and responsibilities. The conflict between caring 
about patients’ suffering and fear of being “duped” is 
very real. Physicians expressing their natural empa-
thy to ease sufferingÂ€– a high calling of their profes-
sionÂ€– are being asked to identify potential criminal 
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behavior! [7–9]. No other medical condition so con-
sistently demands that in every encounter a prescrib-
ing clinician plays dual roles as healer and regulator/
sheriff. The longitudinal strain on both doctor and 
patient and their relationship is enormous. This cost 
is the ultimate rationale for risk management strat-
egies, such as treatment agreements [10], and struc-
tured programs, such as the opioid renewal clinic 
[11], that reduce these risks and by clarifying patient 
and provider roles and responsibilities in opioid anal-
gesia, also reduce the strain on the provider–patient 
relationship.

How does the system prepare clinicians for this 
struggle? A provider’s ability to care for patients with 
chronic pain can be conceptualized as depending 
on a hierarchy of at least three factors:Â€first, whether 
their inherent capacity for empathy is enhanced or 
diminished by their rigorous premedical and medi-
cal education and by their prolonged and difficult 
skill-based training caring for sick patients [12,Â€13]; 
second, whether this process trains them to under-
stand the concept of biopsychosocial, multifactorial 
causal models of chronic disease and trains them in 
the general methods of chronic disease management 
[14, 15]; and third, whether their training exposes 
them to chronic pain in a manner that is both intel-
lectually stimulating and provides them with role 
models that skillfully practice and teach chronic pain 
assessment and management. The hierarchy implied 
by these factors’ order of presentation suggests that 
certain personality types might be more naturally 
predisposed to choose this path and better endure the 
required training. For the public health, standardized 
training reduces the variability of clinical perform-
ance when caring for an illness somewhat independ-
ently of personality factors. Some doctors will never 
master the manual skills of a surgeon, and others will 
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support a suffering patient through the clinical trials 
of what is often a tedious pathway to satisfactory pain 
control and improved quality of life. Good training 
in some instances may unlock their latent capacity. 
Conversely, those with an abundance of unrestrained 
empathy may be consumed by the long and arduous 
process of uncertainty, repeated disappointments, 
and lack of cure associated with chronic pain man-
agement. Either way, without education and training 
that is specific to chronic pain assessment and treat-
ment, pain management becomes a burden rather 
than the intellectually stimulating and rewarding 
specialty it really can be. This book aims to redress 
this knowledge deficit and outline the intellectual and 
training challenges for the field. This chapter specif-
ically reviews the core knowledge and skills required 
to prescribe medications effectively for chronic pain 
disorders and diseases, with the caveat that medica-
tions alone are rarely as effective as a comprehensive 
management plan that integrates various modalities 
of treatment. These modalities are covered in other 
chapters.

The science and the art of pain 
management using medications
The science of pain medicine is rapidly evolving, 
spurred by our advances in epidemiology and neu-
roscience. We now appreciate many of the neurobio-
logical mechanisms underlying the progression from 
acute injury or disease onset to the pathophysiology 
of what we now consider as chronic pain diseases. We 
know much more about the corresponding mecha-
nisms of action of the medications used to treat pain 
[18–20]. In addition to understanding the peripheral 
systems involving inflammation and mechanical 
nociception in pain perception and modulation, the 
field is also learning how complex neural networks 
in the brain and spinal cord, subserved by a variety 
of neurotransmitter systems, process environmental 
sensory stimuli such as nociception [21, 22]. Genetic 
phenotypes interact with life’s experiences with pain 
and with psychosocial and environmental factors to 
shape these neural systems. Appreciation of this sci-
ence forms the substrate for an informed and rational 
approach to the pharmacotherapy of pain. Peripheral 
mechanical, inflammatory, and neural systems gov-
erning the activation of pain, and the central neu-
ral systems governing the pain experience, both 
can be modified by medications; additionally, the 

never master the patience and patient-centeredness of 
family medicine or psychiatry. But within the broad 
groups of doctors, variability will be reduced by rigor-
ous standardized training. For example, every family 
doctor and internist learns to manage problems such 
as hypertension, diabetes, depression, and pneumonia; 
thus patients (and the public generallyÂ€– even actuarial 
types!) can assume core skills based upon a standard-
ized national system of monitoring medical student 
education and residency training programs through 
the Assocation of American Medical Colleges and 
the US Accreditation Council for Medical Education, 
respectively. Unfortunately for the public, this is not 
the case for chronic pain [15–17]. Despite the fact 
that pain is the most common reason patients see 
doctors, unfortunately pain management is the step-
child of many training programs, and a focus of none. 
Anesthesia, which presently runs most hospital pain 
programs, focuses its training on surgical anesthesia, 
with lesser attention to acute pain management in the 
hospital and to regional anesthesia. In most of this 
training there is little exposure to the outpatient set-
tings in which chronic pain is generally encountered 
and managed, and little training in the core concepts 
and skills of chronic disease management, such as 
biopsychosocial formulation, managing co-morbid-
ities, and managing the doctor–patient relationship. 
Neurology focuses on finding the neurological causes 
of pain symptoms, but traditionally has been little 
interested in the biopsychosocial model of chronic 
disease and in pain procedures. Psychiatry focuses on 
the neurosciences and mental health consequences 
or co-morbidities of chronic pain, the doctor–patient 
relationship, and on theories of psychogenic causation, 
but with little training in assessment or management of 
peripheral pain generators. Pain management in reha-
bilitation traditionally focuses on the musculoskeletal 
system and its rehabilitation without an examination 
of the neurobehavioral contributions to pain and, 
until recently, little attention to neural blockade and 
neuromodulation. Thus, most specialty clinicians are 
ill-prepared by their education and training to man-
age effectively the challenges of caring for chronic pain 
disorders and diseases and must learn from practice 
experience supplemented with continuing medical 
education.

Providers seeking the immediate gratification of 
dramatically treating life threatening conditions or 
sleuthing a medical conundrum, may lack the cap-
acity for the sustained empathic response required to 

 



Chapter 9.â•‡ Pharmacologic approaches to pain management

131

sleep? Your mood? Your relationships? How is treat-
ment moderating these effects? Physicians should be 
aware of the strengths and weaknesses of the avail-
able assessment tools so that they may be used most 
effectively. These tools are reviewed in Section 2 of 
this volume.

Chronic pain conditions are conveniently identi-
fied as either neuropathic or nociceptive because the 
evidence-based treatment algorithm for managing pain 
with medication usually involves this differentiation, as 
outlined in Figure 9.1.

These conditions are rarely cured but rather should 
be considered, like diabetes or heart disease, as chronic 
diseases that may or may not progress depending on 
factors related to the disease itself and to the effect-
iveness of its management along the causal pathway 
to chronicity. Various pathophysiologic processes 
underlie the progression of acute pain to chronic pain 
as a disease of the central nervous system (CNS) with 
bodily, CNS and psychosocial manifestations, as sug-
gested by Figure 9.2. Pharmacotherapy aims to inter-
rupt or attenuate this process by medications’ specific 
effects on the pathophysiology of each stage of the 
process.

Pharmacotherapy of chronic pain
Analgesic medications act both peripherally and 
centrally by a variety of mechanisms to modulate 
nociception, pain perception, and, ultimately, pain 

effectiveness of medications can be modified by 
neural systems influenced by past pain experience, 
cognitive processes and emotions. Finally, dis-
crete psychiatric, neurological, and other medical 
co-morbidities can importantly influence patients’ 
responses to the pharmacotherapy of pain and must 
be managed if the clinician is to maximize treatment 
response [1, 19, 20].

In addition to maintaining a current understand-
ing of pain mechanisms and the clinical efficacy of 
available pharmacotherapies, physicians must cul-
tivate the ability to assess pain in a comprehensive 
manner. While intensity is the dimension of pain 
most often assessed in clinical trials, the assessment 
of pain quality (e.g., burning, sharp, stabbling) and 
other dimensions such as impact on mood, sleep and 
physical, psychosocial, and vocational functioning are 
also important to evaluate the success of pharmaco-
therapy, especially in light of the fact that pain per-
ception and pain behavior are modulated by a variety 
of neurophysiologic systems. A number of new tools 
for the assessment of multiple pain dimensions have 
been developed which, if put into use, may aid the 
physician in the development of individual treatment 
plans for patients. However, in the busy clinic, sim-
ple questions would include:Â€How much does it hurt, 
how bad is itÂ€– 0 (no pain) to 10 (pain as bad as it can 
be) scale [23]? What does it prevent you from doingÂ€– 
work, household activities, exercise, sex, hobbies, and 
activities of daily living? How does pain affect your 

Radiculopathy
(sciatica)

*Complex regional pain syndrome.

Nociceptive pain
Caused by activity in
neural pathways in

response to potentially
tissue-damaging stimuli

Neuropathic pain
Initiated or caused by a

primary lesion or dysfunction
in the nervous system

Postoperative
pain

Mechanical
low back pain

Sickle cell
crisis

Peripheral
neuropathy

Post-herpetic
neuralgia 

Diabetic
neuropathy

Sports/Exercise
injuries Central post-

stroke pain

Trigeminal
neuralgia

Inflammatory / Immunological Medication
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Sensitization

Phantom tooth
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Figure 9.1â•‡ Conditions causing 
chronic pain, differentiated by 
mechanism.

Adapted from from:Â€Gallagher RM, 
Verma S. Semin Clin Neurosurgery. 
2004. This information concerns 
uses that have not been approved 
by the US FDA.
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Adequate analgesia by itself, when effective, 
can modify maladaptive emotional and behavioral 
responses. Some analgesic drugs powerfully influ-
ence emotions and behavior. Opioids, besides their 
strong analgesic effects, calm agitated patients. 
Antidepressants such as the tricyclics, selective sero-
tonin reuptake inhibitors (SSRIs), and SNRIs (e.g., 
duloxetine and venlafaxine) effectively treat depres-
sion or anxiety and may modify maladaptive emo-
tional and behavioral responses to pain [1]. Emotional 
states such as anger and anxiety activate the noradren-
ergic system, which heightens attention to pain, and 
in turn activates the descending sympathetic system, 
which increases the firing of damaged pain neurons 
in neuropathic pain conditions [24]. By alleviating 
secondary depression or anxiety, antidepressants 
(and psychotherapies discussed in other chapters) 
may moderate these pathophysiologic responses and 
enhance patients’ ability to comply with pain manage-
ment instructions such as regimens in exercise, pac-
ing, relaxation, and medication. These improvements 
also may enable patients to cope more effectively with 
the negative consequences of pain such as job stress 
or loss, relationship stress, and workers’ compensa-
tion stress.

In designing a treatment plan, the physician 
should consider not only how the intervention will 
affect the pathophysiologic processes causing chronic 
pain (Figures 9.1, and 9.2) but also each interven-
tion’s potential for adverse side effects and drug inter-
actions. For example, physical therapy may aggravate 

behavior [21, 22]. Medications are provided through 
several routes:Â€ oral, topical patches and gels, intra-
muscular and intrafascial, intravenous, transdermal, 
Â�subcutaneous, transmucosal (nasal, buccal, rectal), 
and intrathecal (epidural space). Non-steroidal anti-
inflammatory drugs (NSAIDs), given by oral, par-
enteral, and transdermal routes, act primarily in the 
periphery to reduce nociception through the inhib-
ition of prostaglandin. Anticonvulsants, usually act-
ing on sodium and/or calcium channels, and tricyclic 
antidepressants, acting on sodium channels, stabilize 
neuronal membranes to reduce ectopic nerve impulse 
generation and neuropathic pain. Topical lidocaine, 
administered by transdermal patches or gels and 
injections, also acts on sodium channels to inhibit 
pain transmission and to inhibit both peripheral 
and central sensitization. The mechanism of the effi-
cacy of serotonin-norepinephrine re-uptake inhibi-
tors (SNRIs) and tricyclic antidepressants (TCAs) in 
neuropathic pain is due, purportedly, to their inhib-
ition of reuptake of norepinephrine and serotonin, 
thereby enhancing descending pain modulating 
systems from the midbrain to the spinal cord dorsal 
horn. Tricyclic antidepressants in gel form have been 
shown to be effective topically, presumably by sodium 
channel activity. Opioids, which can be provided in 
local, oral, rectal, transmucosal, intramuscular, intra-
venous, and intrathecal forms, act on opioid recep-
tors distributed widely in the peripheral tissues and 
the CNS. Topical opioids can be applied directly to 
wounds to beneficial effect.

Pathology:
- Muscle atrophy,
 weakness;
- Bone
 demineralization;
- Depression   

Less active
Kinesophobia
Decreased
 motivation
Increased
 isolation
Role loss 

Disability

Pathophysiology of maintenance:
- Radiculopathy
- Neuroma traction
- Myofascial sensitization
- Neuroplastic changes
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Figure 9.2â•‡ Acute to chronic pain 
pathophysiologic cycle.
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Principles of prescribing medications for 
chronic pain
The author recommends ten general principles when 
prescribing medication for patients with chronic non-
cancer or cancer pain, as in Table 9.2.

Detailed information about pharmacological 
doses and regimens in specific clinical situations is 
beyond the scope of this chapter. Importantly, clini-
cians should consider risks and burdens associated 
with different medication classes. Over-use of some 
drugs, such as NSAIDs or acetaminophen, is associ-
ated with serious risks such as gastrointestinal bleed-
ing or liver disease, respectively. Benzodiazepines 
must be used cautiously, especially in the elderly or 
those operating machinery, because they increase the 
risk for falls and accidents, they can cause depend-
ency, they increase the risk of respiratory depression 
when combined with opioids, and they inhibit new 
learning, which may be problematic in pain treatment 
requiring that patients learn new coping skills (see 
below). Opioids, with organ system toxicity limited 
to constipation and hypogonadism in some cases, and 
with less drug or disease interactions than most other 
medications used for pain, can be safe and effective, 
especially when used within a comprehensive pain 
program or structured setting [27–31]. However, ani-
mal literature and clinical experience suggests that 
some patients develop tolerance and even hyperalge-
sia after long-term exposure to opioids for pain [32–
35] through the activation of N-methyl-D-aspartate 
receptors and protein kinase C as well as the regulation 
of glutamate transporters. As yet, we cannot predict 
which patients will develop tolerance or hyperalgesia 

nerve injury and/or muscle damage. Interventional 
procedures are associated with complications and if 
repeated regularly high cost and potential complica-
tions:Â€for example, steroids used repeatedly may not 
be effective longitudinally and are potentially toxic 
to damaged neurons and cause osteopenia [25]. Thus 
interventional procedures, including neuromodu-
lation, should be undertaken within the context of 
selectively comprehensive treatment that addresses 
the most salient factors contributing to pain and 
functional impairment [26] Otherwise, even if they 
temporarily relieve pain, they often fail to improve 
longitudinal outcomes.

The pain diary for evaluation and 
management of pain
At initial presentation, patients may be taking a var-
iety of medications. Barring an immediate medical 
reason to change medications, clinicians should 
consider asking the patient to keep a pain diary for 
1–2 weeks to assess baseline pain and functional sta-
tus on existing medications (reviewed in Chapter 
20). Functions of record-keeping are summarized 
in Table 9.1. Having this baseline will help the clin-
ician evaluate and monitor the response to various 
treatments. Diaries can provide important infor-
mation about factors that alleviate or worsen pain, 
about patient behavior and coping, and about the 
effects of treatment. The diary should be reviewed 
subsequently at each visit until a stable medication 
regimen is obtained. This procedure also encourages 
adherence to treatment plans and gives the patient 
some responsibility for outcome.

Table 9.1â•‡ Functions of record keeping

1.â•‡� A major problem for pharmacologic pain treatment is the clinicians’ and patients ‘ lack of clear objective tests of response 
to treatments, such as a blood pressure in hypertension or hemoglobin A1C in diabetes. Patients can learn a 0–10 scaling 
system that has intra-rater reliability.

2.â•‡� Patients deliver an accurate record of changes in pain within a reasonable time frame of the change. Pain patterns are 
notorious for being poorly remembered, and in fact are inaccurate in retrospect [44]. By keeping a diary, patients can 
establish a baseline for daily pain levels that will enable the reliable monitoring of treatment effects.

3.â•‡� By recording circumstances of the changes in pain, including factors associated with flares and remissions, patients may 
learn about the multiple other biopsychosocial factors that may precipitate and perpetuate their pain.

4.â•‡� Record-keeping is therapeutic. The patient finally can do something that helps their treatment, an activity that improves, 
often immediately, their sense of control and self-efficacy. Rather than “catastrophizing” (see Chapter 3), they can begin 
taking control.

5.â•‡� By providing a numerical scale to communicate pain levels, record-keeping serves to extinguish maladaptive pain 
behavior (grimacing, stooping, complaining) that serve as their only means of communicating pain levels and distress, 
but do not help the provider make effective treatment decisions.
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Table 9.2â•‡ Principles for prescribing medication in patients for chronic pain

Principle Examples

1.â•‡� Prioritize safety in non-
malignant chronic pain

Older patients are at greater risks for falls if given tricyclic anti-depressants or anti-
convulsants. Low dose opioids, supervised appropriately, may be safer.
Patients with COPD are at greater risk for clinically significant respiratory depression 
when titrating opioids when combined with benzodiazepines.
Patients with substance abuse histories are more likely to develop aberrant 
behaviors and relapse to active addiction if exposed to opioid analgesics without 
adequate structure and support.

2.â•‡� Prioritize effectiveness in 
terminally ill patients with pain

Titrating opioid analgesia to sedation may be the only way to assure the relief of 
suffering in a dying cancer patient.

3.â•‡� Consider potential 
interactions with existing 
medical conditions and other 
medications

Gabapentin titration must be slow and at lower doses in older patients and those 
with renal disease.
Methadone must be titrated cautiously in patients taking anti-depressants and 
anti-convulsants for depression, pain or seizures because of individual differences 
in their effects on the CYP450 isoenzymes in the liver.

4.â•‡� Selectively choose drugs for 
pain disorders and co-morbid 
psychiatric disorder

Consider efficacy for individual pain diseasesÂ€– for example, tricyclics, which have 
proven efficacy in diabetic neuropathy, have not demonstrated efficacy in clinical 
trials for HIV neuropathy.

5.â•‡� Balance side-effect profile and 
toxicity risk against efficacy

TCAs are effective in neuropathic pain in lower doses than needed for depression, 
thus avoiding much of the side effect burden, particularly in younger patients.
SSRIs and SNRIs (antidepressants) are much more likely to cause sexual side effects 
than buproprion when treating depression in patients with chronic pain.
Regular long-term use of NSAIDs is associated with higher organ system risk (e.g., 
renal, gastrointestinal) than opioids.

6.â•‡� Consider cognitive and 
behavioral effects

Tricyclics are more likely than SSRIs to cause cognitive impairment in older persons.
Benzodiazepines may inhibit learning new coping skills in patients with chronic 
pain.

7.  �Select combinations 
of medications from 
difference classes based on 
complementary mechanisms 
of action.

For neuropathic pain, SNRIs enhance descending modulating systems, TCAs 
combine SNRI and Na channel blocking effects, gabapentin and pregabalin act at 
voltage gated calcium channels, and opioids act at opioid receptor sites.

8.â•‡� Monitor pain and activity 
levels and response measures 
during therapeutic trials

Use pain and activity diaries to establish effectiveness of treatment.

9.â•‡� Avoid irrational poly-
pharmacy and optimize 
methods of medication 
delivery

Look for potential drug interactions, such as SSRIs and tegretol affecting 
methadone metabolism through effects on cytochrome P-450 enzymes in the liver.

10.â•‡� Integrate medications with 
behavioral and physical 
therapies

Not all pain must be treated with medications. Neuromodulation with simple 
techniques such as icing, stretching, TENS, and acupuncture and behavioral 
techniques such as pacing, relaxation, and hypnosis should be used by the patient 
to minimize unnecessary reliance on medications.

COPD:Â€Chronic obstructive pulmonary disease; TCAs:Â€tricyclic antidepressants; SSRIs:Â€selective serotonin re-uptake inhibitors; 
SNRIs:Â€serotonin-norepinephrine reuptake inhibitors; NSAIDs:Â€non-steroidal anti-inflammatory drugs; TENS:Â€trans-cutaneous electrical 
nerve stimulation.
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when there is co-morbid illness (e.g., diabetes, heart 
disease, cancer, rheumatoid arthritis) should be eval-
uated, especially in older patients. A key example in 
this area of risk assessment is cardiac toxicity, such as 
heart block, orthostatic hypotension leading to falls, 
and urinary retention associated with TCAs. In add-
ition, the pharmacokinetics and metabolism of many 
drugs are altered in the elderly and those taking cer-
tain anti-depressants and anti-convulsants, leading to 
toxicity or altered effectiveness. For example, 5–10% 
of Caucasians are poor metabolizers via the cyto-
chrome P450 enzyme 2D6 system, which is inhibited 
by SSRIs such as paroxetine and fluoxetine, lowering 
the rate of methadone metabolism and inadvertent 
overdose [41, 42].

Figure 9.3 presents a general evidence-based algo-
rithm for considering medications appropriate for 
nociceptive and neuropathic pain with and without 
sleep disturbance and depression, which are com-
monly co-morbid with chronic painÂ€– with the caveat 
that medical therapy should be but one component of a 
Â�comprehensive, multidimensional treatment approach. 
Optimally, pain treatment should be embedded in a 
trusting doctor–patient relationship that involves the 
patient in reporting outcomes such as pain relief, mood, 
sleep, and physical, social, and occupational functioning 

[36], although clinical experience indicates that psy-
chiatric co-morbidity, particularly sensitized states 
such as post-traumatic stress disorder, appears to be 
associated with such tolerance. Preliminary evidence 
suggests several promising methods for preventing 
opioid tolerance such as the co-administration of the 
N-methyl-D-aspartate (NMDA) antagonist ketamine 
[36]. To reduce the risks of misuse and diversion, all 
patients prescribed regular opioids for pain should be 
asked basic substance abuse questions to identify the 
potential for activating pre-morbid addiction or wors-
ening existing addiction disorder [37]; when risks or 
aberrant behavior become apparent, structured risk 
management programs should be applied [11, 38, 39].

In terminally ill patients, pain management’s high-
est priority is to maintain quality of life. Treatment aims 
to not only reduce pain and suffering, but importantly 
to improve function, such as enabling quality time with 
family and friends, and time to organize business and 
personal affairs. In these cases, it is important to con-
tinuously reassess the risk-to-benefit ratio of medica-
tions, in an attempt to control pain while minimizing 
undesirable physiological, cognitive, emotional, and 
behavioral effects.

In persistent, non-terminal pain, the safety of 
medications when two or more are used together, or 
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pain

Neuropathic
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disturbance
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Algorithm for medication selection in chronic pain with and without co-morbid depression 
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Figure 9.3â•‡ Evidence-based algorithm for pain pharmacotherapy. 
Adapted from Gallagher RM, Verma S. Semin Clin Neurosurgery 2004. This information concerns uses that have not been approved by  
the US FDA.
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Table 9.3â•‡ Prioritized goal-oriented management plan:Â€case no. 1

Problem list Goal Plan

A. Immediate problems

1) Poor pain control Obtain pain control to 
enable him to stay at 
work for the immediate 
future

1. �Trial of tramadol 50 mg three times per day and 100 mg at 
bedtime as tolerated

2. Back up by Percocet 1–2 tabs as needed (up to 4 daily)
3. �Naprosyn 500 mg three times per day on regular basis for 

10 days, then twice per day
4. Call in one week, and return to clinic in 2 weeks

Establish pain pattern Pain diary

2) Sleep disturbance Provide sleep relief 1. Improve pain control.
2. �Evaluate effects of analgesics and gabapentin (see 

below)
3. Evaluate effects of tizanedine (see below)

3) Fear and job insecurity Control symptoms 1. Improve pain control
2. Improve sleep
3. �Advise about helpful websites and provide informative 

literature

Establish work 
parametersÂ€– 
ergonomics

1. �Explore realistically his vacation, sick leave, and disability 
options

B. Pivotal problems

1) Neuropathic pain 1) �Establish neuropathic 
pain medication 
program

1. �Titrate gabapentin (starting at 300 mg at bedtime and 
increasing to 600 mg three times per daily as tolerated to 
start) or pregabalin (starting at 50 mg twice per day and 
increasing to 150 mg twice per day as tolerated to start)

2. �Consider starting with duloxetine or venlafaxine, 
particularly if mood symptoms prominent

2) �Myofascial pain and  
muscle spasms.

1) �Reduce muscle 
spasm

1.�Tizanedine 2 mg at bedtime for 5 days, then 4 mg at 
bedtime. Evaluate for sleep effect.

2) Improve flexibility 1. Train in ice and stretch routine
2. �Consider trigger point therapy followed by physical 

therapy

3) Mood disorder and poor 
coping

1) �Improve mood and 
coping

1. �Consider anti-depressants if persists after good pain 
control.

2. Pain coping skills training, in group.

4) Nociceptive, facet arthritis 1) �Reduce 
biomechanical strain

1. Learn ergonomics at home and work
2. Weight loss

C. Background problems

1) Weight management Establish weight control 
program

1. Diet
2. Light exercise program

2) Marital stress Inform and involve wife 1. Meeting with patient and wife to obtain her input and 
participation in management plan

3) �Deconditioning, poor 
ergonomics, and poor 
pacing

Improve muscle 
strength, flexibility
Learn ergonomics and 
pacing at work

1. Exercise program and PT if necessary
2. Pacing skillsÂ€– rest flat on back at lunch, rise and stretch 

every 30 minutes
3. Review desk chair
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the regulatory requirements of opioid prescribing, an 
opioid treatment agreement should always be created 
in patients taking regular, daily opioids for more than 
90 days [5, 10, 37]. A model treatment agreement can 
be found on the website of the American Academy of 
Pain Medicine (www.painmed.org). As part of this 
agreement, to establish and protect the integrity of the 
provider–patient relationship and to avoid the appear-
ance of biased treatment of patients by “profiling” since 
stereotypes rather than data often drive opioid prescrib-
ing [43], all patients should undergo periodic urine test-
ing for controlled substances.

Case example 1:Â€A 45-year-old man presents with low back pain 
with radiation into the buttocks and down his right leg to the 
outside of his foot, which started when he was downhill skiing 6 
months ago. He was started on ibuprofen by his doctor and told to 
rest for 3–4 days, which helped and he returned to his office job at 
a bank. However, sitting more than 2 hours caused pain to flare, 
such that often he couldn’t concentrate well, and he had trouble 
sitting through meetings. He was sent for a series of three epidural 
injections, which helped his leg pain for about 2 weeks each, and 
the pain returned. Oxycodone 5 mg with acetomenophen 325 mg 
has been prescribed and he now takes two tablets twice dailyÂ€– 
mid-afternoon and bedtimeÂ€– to get through the day at work and 
to get to sleep. He has suffered no bowel or bladder symptoms, 
no fever or persistent pain when lying down, no muscle weakness 

and in which the physician is available to treat flare-ups 
and respond to medication problems. This relationship 
is best achieved when a goal-oriented management 
plan is negotiated between doctor and patient (see case 
example 1, Table 9.3). Together, the doctor and patient 
should establish that pain control is a shared value. The 
physician can help control negative emotions and mal-
adaptive illness behaviors with cognitive reframing, 
treatment agreements, and medications. When seeing a 
patient for the first time, factors to be evaluated include 
the patient’s symptom patterns, coping skills, and psy-
chosocial context. Then, precipitating factors are noted 
(including biological, such as an injury; psychological, 
such as hurried behavior at work; or social/cultural, 
such as an increased work load). Predisposing back-
ground factors (such as diseases, disorders, and coping 
styles), and current factors that may be perpetuating 
the pain (such as untreated depression, joblessness, or 
neurological sensitization) are also important to recog-
nize. Effective pain treatment requires not only a com-
prehensive understanding of available therapies, pain 
mechanisms, and the complex neuropsychology of co-
morbidities, but the ability to generate a unique treat-
ment plan for each patient, because each patient is very 
different from the next. In this context, to help manage 

Table 9.4â•‡ Indications for polypharmacy

1. �To minimize treatment intolerance to a medication by utilizing a second drug which enables a lower dose of the first 
agent (this may increase adherence).

2. �To create analgesic efficacy for different parts of the day by giving immediate-release medications combined with 
long-acting agents (e.g., to control breakthrough pain in a patient on long-acting opioids when certain unavoidable 
tasks, which predictably activate nociception, must be completed at work; or when a stumble or fall activates 
nociception). Rather than relying on a short-acting opioid for every contingency, clinicians should help patients also 
use NSAIDs, acetomenophen and physical measures such as icing and stretching can be useful taken periodically 
for flare-up due to minor re-injury. This strategy, as well as avoidance of predictable risks, will reduce the tendency to 
develop tolerance to opioid analgesia and possible hyperalgesia when a patient regularly adds short-acting opioids 
to long-acting opioids.

3. �To utilize a lower dose of a drug by utilizing a second medication for purposes other than reduction of side effects (e.g., 
opioid-sparing, as in using an NSAID for osteoarthritic low back pain)

4. �To utilize a second drug in order to facilitate synergy (the combination of the two medications given together has greater 
efficacy than the mathematically combined efficacy of the two agents given individually) (e.g., when treating spinal 
stenosis with NSAIDs, adding gabapentin for the neuropathic component)

5. �To address non-response or partial response to monotherapy by utilizing a second drug to increase the efficacy of 
treatment either by administering two medications for the same indication but with different mechanisms of action 
(e.g, a tricyclic [sodium channel blocker and SNRI] at bedtime to help structure sleep and treat neuropathic pain from 
radiculopathy, while also using gabapentin or pregabalin for the neuropathic pain of radiculopathy) or by utilizing an 
augmentation strategy (e.g., addition of a pharmacological agent not considered to have analgesic properties but which 
may boost or enhance the effect of analgesic or, as another example, to add an NMDA receptor antagonist to an opioid to 
boost efficacy or decrease tolerance)

NSAIDs:Â€non-steroidal anti-inflammatory drugs; SNRI:Â€serotonin-norepinephrine reuptake inhibitor; NMDA:Â€N-methyl-D-aspartate.
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encounter with the individual patient. For example, 
an overweight patient with radicular low back pain 
or diabetic neuropathy should not be prescribed ami-
triptyline. Although amitriptylene is effective in some 
neuropathic pain diseases, it often causes weight gain; 
thus in the case of low back pain causing further bio-
mechanical strain on spinal structures and in the case 
of diabetes, complicating management. Gabapentin, 
pregabalin, and other anticonvulsants (topiramate, 
oxycarbazine, lamotrigene, etc.) and SNRI antide-
pressants (e.g., duloxetine and venlafaxine) may be 
preferred, as well as lidocaine patches which have no 
systemic effects. Neuropsychologic functions such 
as learning, memory, and psychomotor perform-
ance, which are critical to improving functional out-
comes in rehabilitation, can be interfered with by 

or loss, and no other sensory symptoms. He has stopped playing 
tennis (hurts to serve) and taking regular walks and has gained 
20 pounds. He started smoking again after abstaining for 5 years. 
His sleep is interrupted by pain after about 4–5 hours, and he has 
difficulty returning to sleep. His mood is depressed almost every 
day although he has no suicidal ideation. His sex drive is dimin-
ished. He has tried taking days off from work, and often leaves 
work earlyÂ€– but in an economic downturn, he is getting behind 
and is worried about his job. On examination he has positive sci-
atic signs on the right side with sitting leg extension and straight 
leg raising, but no loss of sensation, motor strength or reflexes. 
His range of motion is limited by pain in his low back and his low 
back paraspinal muscles are tight. MRI completed prior to epi-
dural injections showed a partially herniated disk at L5-S1 on the 
right without foraminal encroachment.

The efficacy and side effects of a particular drug 
should be evaluated in the context of every clinical 

Table 9.5â•‡ Clinical strategies and tactics in the pharmacotherapy of chronic pain

1. �Identify pain pattern and pain diagnosis and formulate mechanisms. A database should include a complete medical and 
pain history, selective physical, mental status and laboratory examinations, response to other treatment trials, and a 
baseline record of pain levels (using a daily pain diary for at least one week).

2. �Inquire about patient’s and significant others’ knowledge, beliefs and attitudes about medication. Family, social and cultural 
values may strongly influence a patient’s adherence to medication trials and response to side effects. When necessary 
and appropriate, meet with significant others to establish rapport and common goals.

3. �Develop a goal-oriented management plan for each problem. Specify time-limited target outcome measures such as pain 
relief, improved sleep, less social irritability, and improved function at home and work.

4. ��Select medication carefully. Choose medication according to diagnosis, efficacy, tolerability, ease of use, and cost (if 
this applies). Consider the mechanism of pain (e.g., nociceptive, neuropathic), mechanisms perpetuating pain (e.g., 
deconditioning, sleep disturbance, depressive illness, poor compliance with treatment), medical problems (co-morbid 
illness or psychiatric disturbance) and psychosocial factors that might influence treatment.

5. �Plan medication trials carefully with patient. Establish outcome measures with patient. Be sure adequate trials are achieved. 
If patient consistently achieves at least a 2 point or greater reduction in pain intensity on a 0–10 (eleven point) scale, 
remain on the lowest dose that achieves that effect and is also tolerable; then add another medication that addresses a 
different mechanism (add a sodium channel blocker to a calcium channel blocker; add an SNRI or tricyclic to an anti-
convulsant; add an opioid to any; add an NSAID for PRN flares).

6. �When titrating medication, closely follow patients at least every 2 weeks until stable, occasionally with contact several times 
weekly, to establish optimal dosing and to maximize adherence. This behavioral approach facilitates the completion of an 
adequate medication trial, much like a protocol in a clinical trial study of a drug. Patient’s concernsÂ€– such as about side 
effects, inadequate response, and stigmaÂ€– can be managed more effectively.

7. �Consider alternate management strategies for pain fluctuations. Often, physical therapy interventions (e.g., icing, TENS, 
stretching, exercise), behavioral techniques (e.g., avoidance of nociceptive activity, relaxation training, pacing, cognitive 
restructuring, stress management) and trigger point therapies (e.g., spray and stretch with ethyl chloride or injections) 
can control pain without the need for additional medications. For psychological symptoms, reassurance, brief support 
and cognitive-behavioral techniques may be sufficient to restore a patient’s sense of control and comfort, without the 
need for a full therapeutic trial of psychotropic medication.

8. �If a drug trial fails to help, or if the physician or patient is uncertain if it is helping, gradually reduce the dose (while keeping other 
medications stable) and closely monitor the response, before initiating a trial with another medication. If a patient stops a 
medication suddenly, this may precipitate a withdrawal syndrome, including seizures in the case of anti-convulsants 
or short-acting benzodiazepines, and worsening of pain through activation of the sympathetic system. The physician 
should counsel the patient to discuss concerns and ideas about medication before making a change.
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much larger expenditure of clinical and social resources 
to remediate effectively. Pain management, the easing 
of suffering, can be skillfully and effectively applied in 
all settings. The rewards of every life restored are truly 
wonderful for the patient and hugely satisfying for the 
provider who skillfully commits to this task in every 
patient encounter.

If I can stop one heart from breaking
I shall not live in vain;
If I can ease one life the aching
And cool one pain
And help one fainting robin
Unto its nest again,
I shall not live in vain.

Emily Dickinson
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Introduction
Opioids are versatile and potent broad-spectrum 
analgesics, which continue to have a key place among 
pharmacologic agents available for the treatment of 
chronic pain.

Throughout many, many years of opioid use, the 
pendulum of the medical profession, society, and 
regulatory agencies has been swinging between opi-
ophilia and opiophobia camps. Based on data from the 
US Drug Enforcement Agency (DEA) Automation of 
Reports and Consolidated Order System (ARCOS), 
which monitors opioid production and delivery 
to retail pharmacies, between 1997 and 2004 the 
amount of oxycodone, hydrocodone, and metha-
done Â�delivered increased by 640%, 275%, and 903%, 
respectively [1].

There has been renewed interest in opioid pre-
scribing in the USA, perhaps in part due to a growing 
number of tools/instruments to help clinicians with 
“screening”/decisions/documentation related to opi-
oid therapy. The Opioid Management Society (OMS), 
which is dedicated to the proper and adequate use of 
opioids for the control of all types of pain, was started 
during the past decade as well as their Opioid Education 
Program and the Journal of Opioid Management. 
Through research, education, and dissemination of 
leading edge information, OMS hopes to enhance the 
medical profession’s knowledge on how to better utilize 
this important class of drugs. Just in 2007/2008, at least 
eight mini-books or major texts were published, with 
new editions being devoted in large part to opioids/
opioid related issues [2–9].

Appropriate use of these drugs requires skills in 
opioid prescribing, knowledge of the principles of 
addiction medicine, and a commitment to perform-
ing and documenting a comprehensive assessment 
repeatedly over time. Inadequate assessment can lead 
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to undertreatment, compromise the effectiveness of 
therapy when implemented, and prevent an appropri-
ate response when problematic drug-related behaviors 
occur [10–12].

Practicing in the “middle of the road” by employ-
ing the appropriate use of opioids in the context of 
good medical practice, as well as focusing appropri-
ate attention on the risk assessment and management 
of opioid abuse (being cognizant of potential abuse, 
addiction, and diversion), has become known as  
“balance” [13–15].

It is essential that opioids not be just “thrown at” 
pain problems as sole therapy but rather be utilized 
in an appropriate and thoughtful manner. After com-
pleting a patient’s history and physical examination, 
the clinician should diligently pursue a discrete eti-
ology for the pain and attempt to target a specific 
treatment to “match” the pathophysiologic mecha-
nisms [16].

Mechanisms of opioid analgesia
Exogenous opioids act by activating the body’s 
endogenous opioid receptors in the pain-modulating 
systems, which may dampen nociceptive input.

Opioids largely work by binding to one of three 
major opioid receptors (mu, kappa, delta). Almost all 
clinically useful opioid analgesics are mu opioid recep-
tor (MOR) agonists. Opioid agonists produce effects 
by binding to membrane-bound opioid receptors and 
initiating activation of G protein-coupled receptors 
(GPCRs) [16].

Opioids may provide analgesia via peripheral, spi-
nal, and/or supraspinal mechanisms. Furthermore, 
opioids targeted to or administered in the periphery 
[17], subarachnoid space [18], or supraspinal areas 
may produce analgesia.

Psychopharmacologic, behavioral, and psychotherapeutic approaches
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(AAPM), and the American Pain Society (APS) formed 
the Liaison Committee on Pain and Addiction (LCPA), 
which developed a set of definitions for common addic-
tion-related terms [22]. A symposium panel of experts 
[23] used those definitions, and also relevant published 
studies and their own findings, to define terms com-
monly used in addiction research (See Table 10.1).

Opioids in the pharmacologic 
treatment of pain
An “analgesic ladder” approach to the selection of 
analgesic drugs for cancer pain has been popularized 
by the World Health Organization and is now widely 
accepted as a broad guideline and educational tool 
[24]. No such universally accepted and validated sim-
plistic guideline or stepwise algorithm exists for per-
sistent non-cancer pain; however, similar principles of 
therapy exist, including initiating treatment conserva-
tively with progressive titration of doses and the add-
ition of more aggressive strategies in the face of a lack 
of responsiveness.

According to the analgesic ladder, selection of an 
analgesic should be guided by the usual severity of 
pain:Â€patients with mild to moderate pain usually are 
first treated with acetaminophen or a non-steroidal 
anti-inflammatory drug (NSAID) with or without one 
or more adjuvant drugs. These adjuvants include drugs 
selected to treat a side effect of the analgesic (e.g., laxa-
tives) and drugs with analgesic effects (the so-called 
adjuvant analgesics) [25].

Patients with moderate to severe pain (including 
those with insufficient relief after a trial of acetamino-
phen or an NSAID), are treated with an opioid conven-
tionally used for moderate pain (See Table 10.2). This 
opioid usually is combined with or without acetamino-
phen or an NSAID and with or without an adjuvant 
drug [25].

Patients with severe pain (including those who fail 
to achieve adequate relief after appropriate adminis-
tration of drugs on the second rung of the analgesic 
ladder) receive an opioid conventionally selected for 
severe pain (See Table 10.3). This treatment may also 
be combined with acetaminophen, an NSAID, or an 
adjuvant drug.

There is no opioid ceiling dose during this process 
of dose finding. The absolute dose is immaterial as long 
as side effects do not supervene. Occasionally patients 
require opioid doses equivalent to many grams of mor-
phine per day.

Terminology related to opioid therapy

Narcotic
A term historically used to describe opium and its 
derivatives. The word derives from a Greek word 
meaning “benumbing.” In modern society, the word 
narcotic has become a legal term that includes a wide 
range of sedating and potentially abused substances; it 
is no longer limited to opioid analgesics.

This term maintains an extremely negative con-
notation and should be avoided by clinicians in 
discussing opioid therapy with patients and other 
clinicians.

Opiate
A term used to describe substances derived from 
opium. The term opiate is often incorrectly used inter-
changeably with opioid.

Opioid
An opium-like substance. In the past, opioid was used 
to describe endogenous opium-like substances, and 
the term opiate described drugs derived from opium. 
Today opioid is the preferred term in both clinical and 
scientific dialogue for describing this class of analgesic 
medications.

Aberrant drug-related behaviors
Any behaviors that suggest the presence of substance 
abuse or addiction [19].

Pseudoaddiction
Behaviors resulting from inadequate analgesia that are 
erroneously thought to be due to inappropriate drug-
seeking behavior [20].

Pseudotolerance
A situation in which opioid dose escalation occurs and 
appears consistent with pharmacological tolerance 
but, after a thoughtful evaluation, is better explained 
by a variety of other variables [21]. These may include 
increased analgesic requirements due to progressive 
disease, presence of new pathology, or increased or 
excessive physical activity. Patients may also become 
non-compliant, have drug interactions, or even divert 
medications in a manner that incorrectly produces the 
appearance of tolerance.

In 1999, the American Society of Addiction Medicine 
(ASAM), the American Academy of Pain Medicine 
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assumed. Rather, recurrent pain should signal the 
need to Â�re-evaluate the nature of the pain. Dose 
titration should start again and should continue 
until the favorable balance between analgesia and 
side effects is regained or the therapy is determined 
to be Â�ineffective because of treatment limiting 
Â�toxicity [26].

In most cases, opioid titration identifies a dose that 
yields a favorable balance between analgesia and side 
effects, and the opioid requirement remains stable for a 
prolonged period; however, on occasion, analgesic tol-
erance is experienced.

When pain increases during long-term ther-
apy, the development of tolerance should not be 

Table 10.1â•‡ Definitions of the medical terms associated with opioid use

Term Definition

Misuse Use of a medication (for a medical purpose) other than as directed or as indicated, whether 
harm results or not

Abuse Any use of an illegal drug
The intentional self-administration of a medication for a non-medical purpose such as altering 
one’s state of consciousness, e.g., getting high
Note that licit substances, e.g., alcohol, can also be abused

Physical dependencea The state of adaptation that is manifested by a drug class specific withdrawal syndrome that 
can be produced by abrupt cessation, rapid dose reduction, decreasing blood level of the 
drug, and administration of an antagonist

Tolerancea The state of adaptation in which exposure to a given dose of a drug induces biologic changes 
that result in diminution of one or more of the drug’s effects over time. Alternatively, escalating 
doses of a drug are required over time to maintain a given level of effect

Addictiona A primary, chronic, neurobiologic disease, with genetic, psychosocial, and environmental 
factors influencing its development and manifestations
Behavioral characteristics include one or more of the following:
-â•‡ Impaired control over drug use
-â•‡ Compulsive use
-â•‡ Continued use despite harm
-â•‡ Craving

Iatrogenicb Denoting response to medical or surgical treatment induced by treatment itself; usually used 
for unfavorable responses

Pseudoaddiction Syndrome of abnormal behavior resulting from undertreatment of pain that is misidentified 
by the clinician as inappropriate drug-seeking behavior
Behavior ceases when adequate pain relief is provided
Not a diagnosis; rather, a description of a clinical interaction

Diversion The intentional removal of medication from legitimate distribution and dispensing
aâ•›AAPM, APS, ASAM, 2001; bStedman’s Medical Dictionary.

Source. Ref. [23].

Table 10.2â•‡ Pharmacokinetic data – WHO Step 2 analgesic agents

Oral agents Bioavailability Half-life (h) Onset (min) Peak effect (min) Duration (h)

Codeine 40% (12% to 84%) 2.5 to 3.5 30 to 60 45 to 60 4 to 6

Dihydrocodeine 20% 3 to 4 30 45 to 60 3 to 4

Tramadol 75% 6 30 to 80 4 to 6

Hydrocodone 39% 3.8 (2 to 4.5) 20 to 30 1.3 (1 to 2) 3 to 6

Source. Ref. [25].
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The practice of changing from one opioid to 
another, referred to as opioid rotation, is most com-
monly undertaken when adequate analgesia is lim-
ited by the occurrence of problematic side effects. The 
principle of rotation is based on the observation that a 
patient’s response can vary from opioid to opioid, both 
for analgesia and adverse effects. Importantly, an inad-
equate response or the occurrence of intolerable side 
effects with one opioid does not necessarily predict a 
similar response to another.

Mercandante and Bruera found that opioid rota-
tion results in clinical improvement in at least 50% 
of patients with chronic pain presenting with a poor 
response to a particular opioid [28], but a Cochrane 
review revealed that there are no randomized con-
trols for opioid rotation [29]. The evidence to support 
the practice is largely anecdotal or based on uncon-
trolled studies, but switching appears to be a useful 
maneuver.

The most common aims of opioid rotation are to 
improve pain control, reduce toxicity, or both. Other 
indications for opioid rotation include patient con-
venience, convenience of route, wish for a reduction in 
invasiveness, and cost [30].

Dose conversion
Conversion doses should be based on an equianalge-
sic table that provides values for the relative potencies 

Opioid-induced adverse effects
Common opioid side effects may include constipation, 
nausea and vomiting, sedation, and pruritus. Other 
adverse effects may include cognitive disturbances, 
perceptual distortions, delirium, myoclonus, urinary 
retention, headache and/or dizziness, fatigue, anor-
exia, dry mouth, sweating, decreased sexual desire 
(libido), abdominal discomfort/cramping/bloating, 
and infrequent respiratory depression. Opioid toxicity 
will be different between individuals. Individuals do 
not develop every potential adverse effect/toxicity and 
differ greatly as to the magnitude of various effects and 
how much distress is experienced. In general, tolerance 
develops to most side effects. There remains a dearth of 
high-quality evidence for the treatment of opioid side 
effects in populations both with and without cancer 
pain [27].

Opioid rotation
With gradual escalation of the opioid dose in most 
patients, a favorable balance between analgesia and 
side effects can be achieved. However, some patients 
experience intolerable side effects before adequate 
analgesia is reached or, more rarely, do not benefit at all. 
Although multiple strategies can be employed in this 
situation one direct approach is to change to another 
opioid in an attempt to allow titration to adequate pain 
control while limiting side effects.

Table 10.3â•‡ Pharmacokinetic data – WHO Step 3 opioids â•‡

Oral agents Bioavailability Half-life (h) Onset (min) Peak effect (min) Duration (h)

Morphine sulfate
IR

25% to 35%
(15% to 64%)

2 to 3 20 to 30 60 to 90 3 to 6

Oxycodone IR 75% (60 to 87%) 2 to 3.5 20 to 30 60 to 120 3 to 6

Hydromorphone
IR

37% to 62% 2.5 (2 to 3) 30 1 to 2 3 to 6

Oxymorphone
IR

10% 7.3 to 9.4 15 to 23 45 to 60 4 to 6

Methadone 80% 12 to 150 30 to 90 2 to 4 Analgesia: 6 to 8;  
for suppressing
opioid
withdrawal: 24 to 48

Levorphanol Uncertain 11 to 16
chronic
dosing
(up to 30)

20 to 60 1 to 2 6 to 8

SS:Â€steady state; IR:Â€immediate release/short-acting.
Source. Ref. [25].
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effects, organ failure, polypharmacy, complications, or 
the reason for rotation. These studies also failed to take 
into account the interindividual variations that play a 
prominent role in determining the real conversion for 
each individual. The variation in published conversion 

among different opioids (See Table 10.4). However, 
several limitations of equianalgesic tables must be 
acknowledged. Most conversion tables are based on 
studies in which opioid-naïve individuals were given 
single low-dose opioids, without attention to side 

Table 10.4â•‡ Opioid equianalgesic conversions

Equianalgesic dose

 
Name

 
Oral

 
Parenteral

 
Comments

Precautions and 
contraindications

Morphine 30 mg 10 mg Standard of comparison for opioid 
analgesics

Clearance of parent drug 
and active metabolite is 
prolonged in patients with 
renal failure

Hydromorphone 4 to 6 mg ≈1.5mg Exact dose equivalence unclear

Hydrocodone 20 mg N/A 1.5:2 hydrocodone:morphine dose 
equivalence

Available in USA combined 
with acetaminophen; 
maximum daily dose of 
acetaminophen is 4 g

Oxycodone 20 mg ≈5 to 10 mga 1.5:2 oxycodone:morphine  
dose equivalence

Clearance is prolonged in 
patients with hepatic failure

Methadone b 10 to 20 mg (single 
dose)  
(may vary widely)

N/A Long plasma half-life (24 to 36 
hours), unique characteristics, 
considerable interindividual 
difference in pharmacokinetics, 
can not be titrated in the same 
manner as other opioids

Accumulates with repeated 
dosing, unpredictable 
pharmacology in individual 
patients; use with caution

Buprenorphine Available in 3- and 7-day
transdermal formulationsc (see 
manufacturer’s recommendations 
for morphine dose equivalence 
range)

Oxymorphoned 10 mg 1 to 1.5 mga ER matrix slowly releases 
oxymorphone over 12 h

Fentanyl N/A 200 μg Available in transdermal
preparation (see manufacturer’s 
recommendations for morphine
dose equivalence range)

Considered reasonably 
safe in patients with renal 
impairment

ER:Â€Extended release.
aâ•›Parenteral not available in USA.
bâ•›�It is extremely important to monitor all patients closely when converting from methadone to other opioid agonists. The ratio between 
methadone and other opioid agonists may vary widely as a function of previous dose exposure. Methadone has a long half-life and tends 
to accumulate in the plasma.

câ•›Transdermal not available in USA.
dâ•›�The approximate equivalent doses in this conversion table are only to be used for the conversion from current opioid therapy to 
oxymorphone extended release (Opana ER). Sum the total daily dose for the opioid and use the approximate equivalent doses to calculate 
the oxymorphone total equianalgesic daily dose. For patients on a regimen of mixed opioids, calculate the approximate oral oxymorphone 
dose for each opioid and sum the totals to estimate the total daily equianalgesic oxymorphone dose. The dose of Opana ER can be 
gradually adjusted, preferably at increments of 10 mg every 12 hours every 3 to 7 days, until adequate pain relief and acceptable side 
effects have been achieved.
Source. Ref. [34].
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In rotating to transdermal fentanyl, maintain the •	
equianalgesic dose.
In rotating because of uncontrolled pain, consider •	
a lesser dose reduction than usual.
Ensure that appropriate rescue/breakthrough •	
doses are available. Use 5–15% of the total daily 
opioid dose as a guide, and reassess and retitrate 
the new opioid.

Although the above recommendations encourage 
the utilization of an opioid equianalgesic conversion 
table, healthcare providers must keep in mind that there 
is significant variability among opioids and significant 
differences among patients. Clinicians need to “prac-
tice medicine” and “actively decide” the most appropri-
ate opioid dose to start with, tailoring their decisions to 
specific individual patients, rather than simply “robot-
ically” calculating an opioid dose and prescribing this 
amount without deciding whether any adjustments are 
needed. Subsequent close patient follow-up and care-
ful opioid titration should ensue in attempts to achieve 
optimal analgesia with minimal adverse effects [34].

Opioid routes of administration

Transdermal route
The transdermal route offering a 48- to 72-hour dosing 
interval may be very useful for patients who are unable 
to swallow or absorb an orally administered opioid, as 
well as for those who perceive non-oral administration 
as a convenience.

Patients who are unable to swallow or absorb opi-
oid drugs and who do not experience intolerable side 
effects from systemic administration may be ideal can-
didates for transdermal opioid administration.

Spinal opioids
Intraspinal drug infusions via implantable intrathecal 
drug delivery systems are the most commonly used 
option for long-term spinal administration of opioids 
for chronic pain. They may be used for the treatment 
of intractable, persistent pain that is unresponsive to 
less invasive approaches. Efforts to review the cur-
rent literature, revise the algorithm for drug selection 
developed in 2000, and develop current guidelines 
(among other goals) led to the organization of the 
2003 Polyanalgesic Consensus Conference, and later 
the 2007 Polyanalgesic Consensus Conference [35]. 
Opioids have been and continue to be a mainstay agent 
for intraspinal therapy. The guidelines developed at 

ratios is also a problem. Oxycodone, fentanyl, and 
methadone show the largest differences among the 
available conversion tables [31]. Small variations in 
conversion ratios can lead to large differences in cal-
culated equianalgesic doses, especially at higher doses. 
For example, reported morphine to oxycodone ratios 
have ranged from 1:1 to 2:1.

Methadone deserves special consideration in 
dose conversion. It has many advantages, includ-
ing low cost, good oral and rectal absorption, no 
active metabolites, low tolerance development, and 
long duration of effect. At the same time, however, 
its half-life is long and unpredictable, with large 
interindividual variations. This can result in delayed 
toxicity. Moreover, methadone has been linked to 
prolongation of the QTc [32]. The conversion dose 
varies depending on the dose of the original opioid 
used. At morphine equivalence of less than 90 mg, a 
conversion of 5:1 (morphine:methadone) is recom-
mended. At morphine equivalence of 90 to 300 mg, 
a conversion of 6:1 is suggested. For doses of mor-
phine over 300 mg, a rotation of 8:1 is recommended 
[33]. In some individuals, steady-state blood levels 
are not achieved for 4 days; therefore dose adjust-
ments should be made every 4–5 days. Despite the 
many advantages of methadone, the variable conver-
sion ratios and its unpredictable half-life make this 
a difficult medication to use unless the provider is 
experienced with it.

Key points for opioid rotation
Utilize an opioid equianalgesic table that is •	
appropriate/relevant for your practice, and use it 
consistently.
In deciding on an alternative opioid, consider •	
all patient factors (e.g., What is the best route of 
drug delivery in this patient? Which drug is most 
convenient for the patient/treating team? Is cost 
going to be an issue? Is the new drug available in 
the community?).
In rotating opioids, consider all medical factors •	
that may be relevant (e.g., renal function, liver 
function, age, co-morbidities), and adjust 
equianalgesic dose based on these factors.
In rotating to an opioid other than methadone or •	
fentanyl, decrease the equianalgesic dose by 25% 
to 50%.
In rotating to methadone, reduce the dose by 75% •	
to 90%.
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short term (less than 24 hours; n = 14) or intermediate 
term (median + 28 days; range 8–56 days; n = 8) tri-
als. They reported contradictory results in the short-
term trials. However, all eight intermediate-term trials 
demonstrated opioid efficacy for spontaneous neuro-
pathic pain. A fixed-effects model meta-analysis of six 
intermediate-term trials showed mean post-treatment 
scores of pain intensity (on a visual analog scale) after 
opioids to be 14 units lower on a scale from 0 to 100 
than after placebo (95% confidence interval [CI] −18 
to −10; p < 0.001). As the mean initial pain intensity 
recorded from four of the intermediate-term trials 
ranged from 46 to 69, this 14-point difference was con-
sidered to correspond to a 20–30% greater reduction 
with opioids than with placebo.

When the number needed to harm (NNH) is con-
sidered, the most common adverse event was nausea 
(NNH, 3.6; 95% CI 2.9 to 4.8), followed by constipa-
tion (NNH, 4.6; 95% CI 3.4 to 7.1), drowsiness (NNH, 
5.3; 95% CI 3.7 to 8.3), vomiting (NNH, 6.2; 95% CI 
4.6 to 11), and dizziness (NNH, 6.7; 95% CI 4.8 to 
10.0) [39]. Eisenberg and colleagues concluded that 
although short-term studies provide only equivocal 
evidence regarding the efficacy of opioids in reducing 
the intensity of neuropathic pain, intermediate-term 
studies demonstrate significant efficacy of opioids over 
placebo [39]. They also concluded that further rand-
omized, controlled trials are needed in order to estab-
lish the long-term efficacy of opioids for neuropathic 
pain, the safety of long-term opioids (including addic-
tion potential), and the effects of opioids on quality of 
life. Rowbotham et al. demonstrated a dose-dependent 
analgesic effect in patients with mixed neuropathies 
and reported that high-dose levorphanol yielded sig-
nificantly more pain relief than did lower doses of this 
agent [40].

At the end of 2007, Dworkin et al. [41] updated their 
last published recommendations of the Neuropathic 
Pain Special Interest Group from 2003 [42].

In the 2003 recommendations opioids and tramadol 
were listed as first-line medications for the treatment of 
neuropathic pain; however, in the 2007 recommenda-
tions they have been “cut from the starting team,” and 
relegated to second-line therapy (except in “select clin-
ical circumstances”). Four such circumstances which 
the authors list include:

1.	 during titration of a first-line medication to an 
efficacious dosage for prompt pain relief;

2.	 episodic exacerbations of severe pain;
3.	 acute neuropathic pain; and

the Polyanalgesic Consensus Conference suggest that 
the first-line intraspinal agent should be an opioid 
alone (e.g., preservative-free, sterile morphine sulfate), 
switching from one agent to another (e.g., hydromor-
phone) or adding agents if the suggested “maximum” 
dose is reached (e.g., 15 mg/day of morphine) or if side 
effects occur or to use ziconotide [35].

With further evidence of favorable outcomes in 
the oncology population, the use of intraspinal infu-
sion in the management of cancer pain is likely to 
increase. Smith et al. [36] conducted a controlled trial 
comparing neuraxial infusion and comprehensive 
medical management, and they found that the spinal 
opioid treatment improved pain, side effects, qual-
ity of life, and even survival. The long-term spinal 
administration of combinations of analgesic agents 
(e.g., opioid, local anesthetic, and clonidine) may be 
utilized “off label” for a wide variety of populations 
but has not been rigorously studied. Ziconotide, an 
N-type calcium channel blocker, has been shown to 
be effective for cancer pain in controlled trials [37], 
and has been added to the guidelines as a potential 
first-line agent [35].

Clinical opioid use for analgesia
Kalso and colleagues [38] reviewed data from 1145 
patients initially randomized in 15 placebo-controlled 
trials of potent opioids used in the treatment of severe 
pain; these opioids were analyzed for efficacy and 
safety in chronic non-cancer pain. Four studies tested 
intravenous opioids in neuropathic pain in a crossover 
design, with 115 of 120 patients completing the pro-
tocols. Using either pain intensity difference or pain 
relief as the endpoint, all four studies reported aver-
age pain relief of 30–60% with opioids. Eleven studies 
(1025 patients) compared oral opioids with placebo 
for 4 days to 8 weeks. Six of the 15 trials that were 
included had an open-label follow-up of 6–24 months. 
The mean decrease in pain intensity in most studies 
was at least 30% with opioids and was comparable in 
neuropathic and musculoskeletal pain. Roughly 80% 
of patients noted at least one adverse effect. The most 
common adverse effects were constipation (41%), nau-
sea (32%), and somnolence (29%). Only 44% of 388 
patients on open-label treatments were still on opioids 
after therapy for between 7 and 24 months. Adverse 
effects and lack of efficacy were two common reasons 
for discontinuation.

Eisenberg and colleagues [39] examined 22 stud-
ies that met inclusion criteria and were classified as 
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thus discussion of an “exit strategy” from opioid 
therapy is important, ideally prior to initiating 
opioid therapy.
The prescription of LTOT for persistent  •	
non-cancer pain is an art that may be used 
alone or in conjunction with other therapeutic 
options.Â€It is not typically used as a first-line 
agent for patients who have not tried previous 
treatments [56].

The pre-opioid prescribing period
The pre-opioid prescribing period is the period dur-
ing which the physician determines whether opioids 
should be prescribed and, if the decision to prescribe 
such an agent is made, which necessary controls are 
put in place prior to initiating therapy [57]. Activities 
that surround the initiation phase (and in some cases 
the maintenance phase) include discussions with the 
patient and other relevant parties (e.g., the patient’s 
family or other healthcare providers), assessments, and 
documentation.

The following are other specific activities which 
may be associated with this period:

obtaining and documenting informed consent•	
executing opioid “contracts”/treatment •	
agreements
executing goal-directed therapy agreements•	
evaluating the potential for substance abuse with •	
one or more of many available screening tools
performing a urine drug test•	
performing a psychological assessment (this may •	
be an informal assessment by the provider)
developing a sense of the doctor–patient •	
relationship.

Goal-directed therapy agreements
Perhaps one of the most important principles in initi-
ating and maintaining LTOT for persistent non-can-
cer pain is to “know where you are and where you are 
going.” Goal-directed therapy agreements (GDTA) may 
be helpful in initiating LTOT for persistent non-cancer 
pain [58]. Clinicians are sometimes faced with patients 
for whom opioid therapy was initiated without clearly 
defined endpoints in efforts to achieve analgesia. This 
may cause a patient to continue experiencing severe 
pain despite taking relatively high doses of opioids. In 
efforts to clarify patient and clinician expectations and 
to make expected treatment outcomes more finite and 
concrete, the use of some form of GDTA may be useful. 

4.	 neuropathic cancer pain [41].

Dworkin and colleagues add that such “first-line” 
use of opioids should be reserved for circumstances 
in which “suitable alternatives cannot be identified 
and should be on a short-term basis to the extent 
Â�possible” [42].

One special clinical scenario where opioids may be 
best reserved as a second or third line treatment option 
is multiple sclerosis associated central pain [43]. Some 
of the reasons given by Dworkin and colleagues for 
“axing opioids from the starting line-up of analgesics 
for neuropathic pain” include:
1.	 more frequent adverse effects than some first-

line agents [44–46] (some of which may persist 
throughout long-term treatment) [47];

2.	 the long-term safety of opioid therapy has 
not been systematically studied [39, 48], and 
preliminary evidence that long-term opioid 
therapy may be associated with immunologic 
changes and hypogonadism [49–51];

3.	 experimental data which suggest that opioid 
treatment may be associated with opioid-induced 
hyperalgesia [52–55]; and

4.	 the potential for opioid analgesic misuse or 
addiction [41].

Chronic opioid therapy
When making the decision to prescribe opioids for 
this type of pain, the following factors concerning 
long-term opioid therapy (LTOT) should be kept in 
mind:

LTOT may not be optimal for all patients.•	
LTOT does not provide good or excellent analgesia •	
in all patients.
LTOT is not devoid of side effects.•	
LTOT should be monitored in an effort to assess •	
efficacy, side effects, and aberrant drug behavior.
Initially, when first starting opioid therapy, it •	
should be explained that this is a trial. After 
patient reassessment depending on the individual 
case, the clinician may decide on opioid titration, 
fine tuning of opioid dose perhaps with long-
acting and/or short-acting agents, opioid rotation, 
consideration of other non-opioid analgesic 
strategies, or may choose an exit strategy to 
discontinue opioid therapy.
LTOT can be successfully withdrawn in selected •	
patients who may do better without opioids and 
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protects your practice for those patients on an opioid 
regimen. Passik and Weinreb [59] have described a 
useful mnemonic for following the relevant domains 
of outcome in pain management. The so-called “four 
A’s” (analgesia, activities of daily living, adverse events, 
and aberrant drug-taking behaviors) are the clinical 
domains that reflect progress toward the larger goal of 
a full and rewarding life.

Analgesia
Although listed as the first “A,” analgesia should not 
necessarily be considered the most important out-
come of pain management. An alternate measure is 
how much relief it takes for patients to feel that their 
lives are meaningfully changed, enabling them to work 
toward the attainment of their own goals.

Activities of daily living
The second “A” refers to quality-of-life issues and func-
tionality. It is necessary for patients to understand that 
they must comply with all of their treatment recom-
mendations in order to be able to return to work, leis-
ure, and social activities in the minimum amount of 
time.

Adverse events
Patients must also be made aware of the adverse side 
effects inherent in the use of opioids and other medi-
cations to treat pain. Side effects must be aggressively 
managed so that sedation and other side effects do not 
overshadow the potential benefits of drug therapy. The 
most common side effects of opioid analgesics are con-
stipation, sedation, nausea and vomiting, dry mouth, 
respiratory depression, confusion, urinary retention, 
and itching.

Aberrant drug-taking behaviors
Finally, patients must be educated about the paraÂ�
meters of acceptable drug taking. Even an overall 
good outcome in every other domain might not con-
stitute satisfactory treatment if the patient is exhib-
iting worrisome drug-related behaviors. Dispensing 
pain medicine in a highly structured fashion may 
become necessary for some patients who are in viola-
tion, or constantly on the fringes, of appropriate drug 
taking.

A consistent method of documentation can help 
busyÂ€ clinicians to remember which of the domains 
shouldÂ€be assessed on any given visit. Moreover, over-
sight by regulatory agencies, state medical boards, 

As with opioid treatment agreements, a GDTA is not 
necessarily advocated for all patients or all practices; 
it is merely suggested in situations where the clinician 
deems such a measure appropriate.

Such agreements should be tailored to each indi-
vidual patient, should be clear and concise, should set 
goals that can reasonably be attained by the patient 
over a finite period, and optimally should be agreed 
upon by both patient and clinician. Examples may 
include increasing daily ambulation by a defined 
amount, increasing social/recreational activities by a 
defined amount, and so on. By utilizing GDTAs before 
instituting opioid therapy, clinicians can establish 
defined criteria to be met in order for opioid therapy 
to continue. In this manner, patients may be expected 
to reach certain reasonably attainable functional goals 
(which may have to be documented by a physical and/
or behavioral therapist) in order to continue opioid 
therapy. The specific defined “goals” should be clearly 
stated in the GDTA. It would seem optimal to insti-
tute the GDTA prior to instituting opioid therapy. 
The GDTA is essentially felt to be a “contractually” 
agreed upon, realistic target of translational analgesia 
[58] that should be realized in order maintain opioid 
treatment.

It is hoped that with the use of GDTAs in certain 
patients or circumstances, a closer match between the 
expectations of both patient and clinician can be estab-
lished [58].

Opioid-therapy documentation
When opioids are used for long-term therapy, the clin-
ician must be skilled in opioid prescribing, know the 
principles of addiction medicine, and be committed to 
performing and documenting a comprehensive assess-
ment repeatedly over time. Inadequate assessment can 
lead to undertreatment, compromise the effectiveness 
of therapy, and prevent an appropriate response when 
problematic drug-related behaviors occur.

There are several domains of interest in patient 
assessment during LTOT for those engaged in front-
line practice. These include pain relief (i.e., are the 
medications or treatments leading to pain reduction?), 
functional outcomes (i.e., is the patient more engaged 
in life as a result of treatment?), side effects (i.e., how 
have the medications adversely affected the patient?), 
and drug-related behaviors (i.e., is the patient acting 
out in unusual or disturbing ways?).

Ongoing assessment of these main domains not 
only improves pain outcomes for the patient but 
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focused evaluation of outcomes that are clinically 
relevant, and it addresses the need for evidence of 
appropriate monitoring.

Numerical opioid side effect  
assessment tool
The numerical opioid side effect (NOSE) assessment 
tool was designed specifically for the quantification of 
adverse effects [63]. It is not uncommon for patients 
on LTOT to ask to discontinue therapy because of 
adverse effects, even if they have attained reasonable 
analgesia.

Therefore, it is useful to assess opioid adverse effects 
in such a manner as to be able to follow trends as well as 
compare the patient’s perceived intensity of the adverse 
effects vs. the intensity of pain and/or other symptoms. 
The NOSE was designed in an effort to provide a tool 
that facilitates this goal. There are several benefits to 
the NOSE, including the following:

It is self-administered and can be completed •	
by the patient in minutes while waiting for an 
appointment.
It is easy to interpret and provides clinicians with •	
important information that could potentially 
affect therapeutic decisions.
It can be entered into electronic databases or •	
inserted into a hard-copy chart on each patient 
visit.
It allows for legible, clear, and concise •	
documentation of such information in outpatient 
records.

The translational analgesic score
The translational analgesic score (TAS) is a patient-
generated tool that attempts to quantify the degree 
of translational analgesia [64], or improvements in 
physical, social, or emotional function realized by 
the patient as a result of improved analgesia [64]. 
Improvements may be subtle and can include a range of 
daily-function activities or other signs (e.g., going out 
more with friends, doing laundry, showing improved 
mood, enjoying more rewarding relationships with 
family members). The TAS is simple, rapid, user-
friendly, and suitable for use in busy pain clinics. The 
patient can complete the tool at each visit while in the 
waiting room, and the responses are averaged for an 
overall score, which is recorded in the chart. Patients 
should be encouraged to write down specific examples 

and various peer-review groups includes examina-
tion of appropriate medical care as well as proper 
documentation.

As the old axiom states, “If it isn’t written, it 
didn’t happen.” In cases of LTOT for chronic pain, 
issues beyond typical office-visit charting deserve 
attention and documentation. Although no explicit 
requirements are spelled out as to the documenta-
tion of issues related to opioid therapy, the use of 
specific tools and instruments in the chart on some 
or all visits may boost both adherence to documen-
tation expectations and the consistency of such 
documentation.

Unidimensional tools such as the numerical rat-
ing scale (i.e., “On a scale of 0 to 10, how would you 
rate your pain?”) described in Chapter 3 are useful 
for ongoing assessment of a patient’s pain. However, 
analgesia is only one of the four domains of out-
come for pain management, and clinicians must 
continually assess all four domains. It has been 
proposed that the use of various tools may provide 
adjunctive information and help clinicians to cre-
ate a more complete picture regarding longitudinal 
trends of overall progress and functioning for their 
patients with chronic pain [60]. Assessing individ-
ual outcomes during outpatient multidisciplinary 
chronic pain treatment is often an extremely chal-
lenging task, but, fortunately, a number of tools are 
now available to facilitate the ongoing assessment of 
patients on LTOT.

The pain assessment and  
documentation tool
The pain assessment and documentation tool (PADT) 
is a simple charting device based on the four A’s con-
cept; it is designed to help clinicians focus on key out-
comes and consistently document progress in pain 
management therapy over time [61, 62]. The PADT has 
several advantages in practice:

It is a brief, two-sided chart note that can be •	
readily included in the patient’s medical record.
It is intuitive, pragmatic, and adaptable to clinical •	
situations.
It takes between 5 and 10 minutes to complete in •	
its revised version.
It helps clinicians meet their obligations for •	
ongoing assessment and documentation.
Although not intended to replace a progress note, •	
it can complement existing documentation with a 
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The SAFE score
The SAFE score is a score generated by the healthcare 
provider that provides a multidimensional assessment 
of the outcome of opioid therapy [65]. The goals of the 
SAFE score are to demonstrate that the clinician has 
routinely evaluated the efficacy of the treatment from 
multiple perspectives; to guide the clinician toward a 
broader view of treatment options beyond adjusting 
the medication regimen; and to provide adjunctive data 
in efforts to document the rationale for continuation, 
modification, or cessation of opioid therapy. It is a sim-
ple, practical tool that may have clinical utility, but it 
has not yet been rigorously validated. It is not intended 
to replace more elaborate patient-based assessment 
tools, but it may be useful as an adjunct to illuminate 
differences between patients’ perceptions of how they 
are doing on opioid treatment vs. the physician’s view 
of the outcome. At each visit, the clinician numeric-
ally rates the patient’s functioning and pain relief on 
a scale of 1 to 5 in four domains (Social functioning, 
Analgesia, Physical functioning, and Emotional func-
tioning) (see Table 10.5). The ratings in each domain are 
combined to yield a SAFE score, which can range from 
4 to 20. The green zone is a SAFE score of 4 to 12 and/or 
a decrease of 2 points in total score from baseline. With 

of things that they can now do or do frequently that 
they could not do or did rarely when their pain was less 
controlled.

Alternatively, the patient’s responses can be 
entered into a computerized record (with graphs 
of trends) if the pain clinic’s medical records are 
electronic. At least one or two specific examples of 
translational analgesia should be documented on 
the bottom or reverse side of the TAS score sheet. 
Treatment decisions regarding escalation or tapering 
of opioids, changing agents, adding agents, obtain-
ing consultations, and instituting physical or behav-
ioral medicine techniques depend on the medical 
judgment of practitioners and should be based on a 
careful re-evaluation of the patient, not on numbers. 
The concept of translational analgesia is not meant to 
imply that opioids should be tapered, weaned, and/
or discontinued. If a patient has a very low TAS that 
remains essentially unchanged over time, the clin-
ician should re-evaluate the patient and consider a 
change in therapy. This could mean pursuing various 
therapeutic options including, perhaps, increasing 
the dose of opioids. The TAS may be helpful as an 
adjunctive documentation tool and still awaits rigor-
ous validation.

Table 10.5â•‡ The SAFE Evaluation Toolâ•‡

Sample SAFE Form

Criterion Rating

Social 1 2 3 4 5

Marital, family, friends, leisure, 
recreational

Supportive, harmonious, 
socializing, engaged

Conflictual, discordant, 
isolated, bored

Analgesia 1 2 3 4 5

Intensity, frequency, duration Comfortable, effective, 
controlled

Intolerable, ineffective, 
uncontrolled

Function 1 2 3 4 5

Work, ADLs,
home management,
school, training,
physical activity

Independent, active, 
productive, energetic

Dependent, unmotivated, 
passive

Emotional 1 2 3 4 5

Cognitive, stress, attitude, mood, 
behavior,  
neuro-vegetative signs

Clear, relaxed, optimistic, 
upbeat,
composed

Confused, tense, 
pessimistic, depressed, 
distressed

Total score

The patient’s status in each of the four domains is rated as follows:Â€1 = excellent, 2 = good, 3 = fair, 4 = borderline, 5 = poor.
Source. Smith HS, Kirsh KL. Potential documentation tools in long-term opioid therapy. In Opioid Therapy in the 21st Century, ed.  
HS Smith. (New York:Â€Oxford University Press, 2008), pp. 109–114.
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[67, 68]. Although the five-item questionnaire (SOAPP 
V LO-SF[5Q]) is less sensitive and specific than the 
longer version, it may suffice for use in primary care set-
tings. The SOAPP-SF is scored by adding up the ratings 
of each of the five questions. The 5Q SOAPP uses a cut-
off score of 4 or above (out of a possible 20); with a score 
above 4 indicating that the subject may be at increased 
risk for opioid abuse. Therefore, the patient may require 
additional or special precautions and/or monitoring 
when treated with LTOT (e.g., giving prescriptions at 
intervals of days or weeks with limited tablets). While 
the SOAPP is intended to predict which patients may 

a score in the green zone, the patient is considered to be 
doing well, and the plan would be to continue with the 
current medication regimen or consider reducing the 
total dose of opioids.

The yellow zone is a SAFE score of 13 to 16 and/or 
a rating of 5 in any category and/or an increase of 2 or 
more from baseline in the total score. With a score in 
the yellow zone, the patient should be monitored closely 
and re-assessed frequently. The red zone is a SAFE score 
greater than or equal to 17. With a score in the red zone, 
a change in treatment would be warranted.

Assessment and documentation are cornerstones 
for both protecting your practice and obtaining optimal 
patient outcomes in opioid therapy. There are a growing 
number of assessment tools designed to guide clinicians 
in the evaluation of important outcomes during opioid 
therapy and to provide a simple means of documenting 
patient care. They all may prove helpful in clinical man-
agement and offer mechanisms for documenting the 
types of practice standards that those in the regulatory 
and law enforcement communities seek to insure.

Managing opioid risk

Opioid-specific screening tools
Several opioid-specific screening tools have been 
developed recently for risk assessment in patients with 
chronic pain. Most of these tools have been designed 
to help clinicians decide whether a patient is a candi-
date for LTOT and what level of monitoring would be 
best for a particular patient on opioids. These tools are 
useful as a complement to clinical assessment and as 
research tools.

Screening Instrument for  
Substance Abuse Potential
The Screening Instrument for Substance Abuse Potential 
(SISAP) is a five-item screen that assesses the risk of 
opioid abuse based on a patient’s alcohol consumption, 
marijuana use, tobacco use, and age [66]. It is designed to 
be used when the clinician has sufficient collateral data to 
confirm the patient’s responses (see Table 10.6).

Screener and Opioid Assessment  
for Patients with Pain
The screener and opioid assessment for patients with pain 
(SOAPP) is a survey tool used to predict opioid abuse 
and is available as a 5-, 14-, or 24-item questionnaire 

Table 10.7â•‡ The Screener and Opioid Assessment for Patients 
with Pain Short Form toolâ•‡

Please answer the question below using the following 
scale:

0 = never; 1 = seldom; 2 = sometimes; 3 = often; 4 = very 
often

1.â•‡ How often do you have mood swings?

2.â•‡� How often do you smoke a cigarette within an hour 
after you wake up?

3.â•‡� How often have you taken medication other than the 
way it was prescribed?

4.â•‡� How often have you used illegal drugs (e.g., marijuana, 
cocaine) in the past 5 years?

5.â•‡� How often in your life have you had legal problems or 
been arrested?

Table 10.6â•‡ The Screening Instrument for Substance Abuse 
Potential (SISAP) toolâ•‡

Questions

1.â•‡� If you drink alcohol, how many drinks do you have on a 
typical day?

2.â•‡ How many drinks do you have in a typical week?

3.â•‡ Have you used marijuana or hashish in the past year?

4.â•‡ Have you ever smoked cigarettes?

5.â•‡ What is your age?

Interpretation of SISAP results

Use caution when prescribing opioids for the following 
patients:

1.â•‡ Men who exceed 4 drinks per day or 16 drinks per week

2.â•‡� Women who exceed 3 drinks per day or 12 drinks per 
week

3.â•‡� A patient who admits to marijuana or hashish use in the 
past year

4.â•‡ A patient under 40 who smokes

Adapted with permission from Ref. [66].
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use, examining various items reflecting those patient 
activities that are suggestive of current, ongoing aber-
rant drug-related behaviors [69].

Choice of assessment
Many factors will determine the choice of assessment 
tool, including the clinician’s expertise or access to spe-
cialists and the time available.

Once an assessment or set of questions is chosen, 
it should be routinely applied, and patients should be 
monitored for their response to LTOT. The purpose 
behind assessing patients is not to deny high-risk 
patients pain treatment but to ensure that all patients 
receive appropriate monitoring and clinical vigilance. 
The goal is an environment where opioids may be safely 
prescribed and consumed, resulting in better clinical 
outcomes and less abuse.

Risk management plans
There is no single behavior that is pathognomonic of 
a substance use disorder, thus there is no foolproof 
instrument that can reliably assess the risk of opioid 

exhibit drug-related aberrant behaviors in the future, 
the Current Opioid Misuse Measure is designed to 
help clinicians identify current opioid patients who are 
exhibiting abuse behaviors [69]. Further information 
on the SOAPP is available at:Â€www.painedu.org/soap-
development.asp (see Table 10.7).

Opioid Risk Tool
The Opioid Risk Tool (ORT) is a five-question self-
Â�administered assessment that can be completed in 
under 5 minutes and may be utilized on a patient’s ini-
tial visit [70]. Personal and family history of substance 
abuse, age, history of preadolescent sexual abuse, the 
presence of depression, attention deficit disorder, obses-
sive-compulsive disorder, bipolar disorder, and schizo-
phrenia are assessed. In studies, the ORT accurately 
predicted which patients were at highest and lowest risk 
for exhibiting aberrant, drug-related behaviors associ-
ated with abuse or addiction [70] (see Table 10.8).

Current Opioid Misuse Measure
The Current Opioid Misuse Measure (COMM) was 
established for continued assessment of current opioid 

Table 10.8â•‡ The Opioid Risk Tool (ORT)â•‡

Item Mark each box that applies Item score if female Item score if male

1. Family history of substance abuse
Alcohol
Illegal drugs
Prescription drugs

[ ]
[ ]
[ ]

1
2
4

3
3
4

2. Personal history of substance abuse
Alcohol
Illegal drugs
Prescription drugs

[ ]
[ ]
[ ]

3
4
5

3
4
5

3. Age (mark box if between 16 and 45) [ ] 1 1

4. History of preadolescent sexual abuse [ ] 3 0

5. Psychological disease
Attention deficit disorder
obsessive-compulsive disorder,
bipolar, schizophrenia
Depression

[ ]

[ ]

2

1

2

1

Total ORT score (sum of 1–5)

Interpretation of ORT Score
Low risk (score of 0–3)
Moderate risk (score of 4–7)
High risk (score of 8 and above)

Reproduced with permission from Ref. [70].
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only one physician prescribing opioids while the •	
patient is being treated at a pain clinic;
use of only one pharmacy for medications;•	
random drug (blood or urine) screens and/or pill •	
counts allowed;
refill requests must be made according to pain •	
clinic policy and not on nights or weekends;
selling, trading, or sharing opioids with anyone •	
constitutes grounds for discontinuation of opioids 
and possible dismissal;
forged or abused prescriptions constitute grounds •	
for discontinuation of opioids and dismissal;
use of any illegal controlled substances (e.g., •	
marijuana, cocaine) constitutes grounds 
for discontinuation of opioids and possible 
dismissal;
opioids must be safeguarded from loss or theft •	
(lost or stolen opioids will not be replaced);
the patient agrees to take medication exactly as •	
prescribed; and
all unused opioid medication must be brought to •	
the pain clinic at every visit.

An extension of the traditional contract is the use of 
a trilateral opioid contract, which is seen, agreed upon, 
and signed by the pain specialist, patient, and patient’s 
primary care physician [73]. The AAPM has a sample 
agreement form (see Figure 10.2).

Urine drug testing
The practice of urine drug testing (UDT) is more com-
mon in a non-cancer pain setting than in an oncology 
or primary care setting; however, it sometimes seems to 
be incorrectly utilized in a punitive manner to “catch” 
the patient with an inappropriate positive or negative 
test. Unfortunately, this often results in dismissal of 
the patient from the practice. While drug testing can 
be used in a variety of ways, it is most commonly used 
for two quite different purposes:Â€to identify substances 
that should not be present in the urine (i.e., forensic 
testing) and to detect the presence of prescribed medi-
cations (compliance testing).

The use of UDT in efforts to monitor patients on 
LTOT treated in a pain clinic is reasonable. This type 
of testing is not mandatory for all patients on LTOT 
in all settings. It should be utilized based on the clin-
ical judgment of the prescribing clinician; however, 
some clinicians and/or clinics test all patients on LTOT 
sporadically based on policy. Katz and Fanciullo have 

addiction [71]. As the prevalence of addiction in the 
general population is not insignificant, it seems pru-
dent to utilize the ten steps of “universal precautions” 
in patients receiving LTOT [72]. These are:Â€(1) reason-
able attempts to make a diagnosis with an appropri-
ate differential; (2) comprehensive patient assessment 
including risk of addictive disorders; (3) informed 
consent; (4) treatment agreement; (5) pre- and postiÂ�
ntervention assessment of pain level and function; 
(6)Â€appropriate trial of opioid therapy ± “adjunctive” 
medications; (7) reassessment of pain score and level 
of function; (8) regular assessment of the four A’s of 
pain medicine; (9) periodic review of pain diagnosis 
and Â�co-morbid conditions, including addictive dis-
orders; and (10) documentation. Application of the 
universal precautions is intended to help the clinician 
identify and interpret aberrant behavior and, where 
they exist, diagnose underlying substance misuse 
disorders.

In the interest of “balance” as well as documenta-
tion, many have advocated utilizing a risk-manage-
ment plan in prescribing LTOT. Currently, no specific 
elements are required as part of such a plan; however, 
popular risk-management elements include obtaining 
informed consent for chronic opioid therapy, using 
opioid contracts or agreements, performing urine 
drug tests, and implementing specific policies to man-
age aberrant behaviors.

Informed consent
The prescriber must discuss the opioid treatment plan 
clearly with the patient and answer any questions the 
patient may have. The patient must be informed of the 
anticipated benefits of LTOT as well as the foresee-
able risks, including the issues of addiction, physical 
dependence, and tolerance [70]. The AAPM has a sam-
ple informed consent form titled “Consent for Chronic 
Opioid Therapy,” available in both English and Spanish 
on their website at www.painmed.org/productpub/
statements (see Figure 10.1).

Contracts/agreements
It may also be reasonable to use an opioid contract 
when prescribing LTOT for patients with persistent 
non-cancer pain. However, such a contract may not be 
necessary for all patients in all settings. Therefore the 
use of opioid contracts is left to the clinician’s judgment 
and/or policies. Elements of opioid contracts may 
include the following:
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A consent form from the American Academy of Pain Medicine 

Dr. ____________________is prescribing opioid medicine, sometimes called narcotic analgesics, to me 
for a diagnosis of .

This decision was made because my condition is serious or other treatments have not helped my pain.

I am aware that the use of such medicine has certain risks associated with it, including, but not limited to:
sleepiness or drowsiness, constipation, nausea, itching, vomiting, dizziness, allergic reaction, slowing of
breathing rate, slowing of reflexes or reaction time, physical dependence, tolerance to analgesia, addiction
and possibility that the medicine will not provide complete pain relief.   

I am aware about the possible risks and benefits of other types of treatments that do not involve the use
of opioids.  The other treatments discussed included: 

I will tell my doctor about all other medicines and treatments that I am receiving.

I will not be involved in any activity that may be dangerous to me or someone else if I feel drowsy or am
not thinking clearly.  I am aware that even if I do not notice it, my reflexes and reaction time might still be
slowed. Such activities include, but are not limited to: using heavy equipment or a motor vehicle, working
in unprotected heights or being responsible for another individual who is unable to care for himself or 
herself.

I am aware that certain other medicines such as nalbuphine (Nubain™), pentazocine (Talwin™),
buprenorphine (Buprenex™), and butorphanol (Stadol™), may reverse the action of the medicine I am
using for pain control.  Taking any of these other medicines while I am taking my pain medicines can cause
symptoms like a bad flu, called a withdrawal syndrome.  I agree not to take any of these medicines and to
tell any other doctors that I am taking an opioid as my pain medicine and cannot take any of the medicines
listed above.     

I am aware that addiction is defined as the use of a medicine even if it causes harm, having cravings for a
drug, feeling the need to use a drug and a decreased quality of life. I am aware that the chance of becoming
addicted to my pain medicine is very low.  I am aware that the development of addiction has been reported
rarely in medical journals and is much more common in a person who has a family or personal history of
addiction.  I agree to tell my doctor my complete and honest personal drug history and that of my family to
the best of my knowledge.      

Consent for Chronic Opioid Therapy
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I understand that physical dependence is a normal, expected result of using these medicines for a long time.
I understand that physical dependence is not the same as addiction. I am aware physical dependence means
that if my pain medicine use is markedly decreased, stopped or reversed by some of the agents mentioned
above, I will experience a withdrawal syndrome. This means I may have any or all of the following: runny
nose, yawning, large pupils, goose bumps, abdominal pain and cramping, diarrhea, irritability, aches
throughout my body and a flu-like feeling.  I am aware that opioid withdrawal is uncomfortable but not life
threatening.     

I am aware that tolerance to analgesia means that I may require more medicine to get the same amount of
pain relief. I am aware that tolerance to analgesia does not seem to be a big problem for most patients with
chronic pain, however, it has been seen and may occur to me.  If it occurs, increasing doses may not always
help and may cause unacceptable side effects. Tolerance or failure to respond well to opioids may cause
my doctor to choose another form of treatment.    

(Males only) I am aware that chronic opioid use has been associated with low testosterone levels in males.
This may affect my mood, stamina, sexual desire and physical and sexual performance. I understand that
my doctor may check my blood to see if my testosterone level is normal. 

(Females Only) If I plan to become pregnant or believe that I have become pregnant while taking this pain
medicine, I will immediately call my obstetric doctor and this office to inform them.  I am aware that,
should I carry a baby to delivery while taking these medicines, the baby will be physically dependent upon
opioids.  I am aware that the use of opioids is not generally associated with a risk of birth defects. However,
birth defects can occur whether or not the mother is on medicines and there is always the possibility that
my child will have a birth defect while I am taking an opioid.     

I have read this form or have it read to me.  I understand all of it. I have had a chance to have all of my
questions regarding this treatment answered to my satisfaction. By signing this form voluntarily, I give my
consent for the treatment of my pain with opioid pain medicines. 

Patient signature   Date 

Witness to above 

Approved by the AAPM Executive Committee on January 14, 1999.

4700 W. Lake Avenue
Glenview, IL  60025-1485
847/375-4731
Fax  877/734-8750
E-mail aapm@amctec.com
Web site www.painmed.org

Figure 10.1â•‡ Sample informed consent from for COTâ•‡

proposed that although further research is needed, it 
may be easier and more uniform to conduct routine 
urine toxicology testing in patients with chronic pain 
treated with opioids [74]. By adopting a uniform policy 
of testing, stigma is reduced while ensuring that those 
persons dually diagnosed with pain and substance 

use disorders may receive optimal care. With care-
ful explanation of the purpose of testing, any patient 
Â�concerns can be easily addressed [75, 76]. Caveats to 
the use of UDT include the following:
1.	 ensuring the proper collection, handling, and 

documentation of the urine specimen;
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A consent form from the American Academy of Pain Medicine 

The purpose of this agreement is to protect your access to controlled substances and to protect our ability to
prescribe for you. 

The long-term use of such substances as opioids (narcotic analgesics), benzodiazepine tranquilizers, and
barbiturate sedatives is controversial because of uncertainty regarding the extent to which they provide long-
term benefit. There is also the risk of an addictive disorder developing or of relapse occurring in a person with
a prior addiction. The extent of this risk is not certain.  

Because these drugs have potential for abuse or diversion, strict accountability is necessary when use is pro-
longed. For this reason the following policies are agreed to by you, the patient, as consideration for, and a
condition of, the willingness of the physician whose signature appears below to consider the initial and/or
continued prescription of controlled substances to treat your chronic pain.  

1. All controlled substances must come from the physician whose signature appears below or, during his or
her absence, by the covering physician, unless specific authorization is obtained for an exception.
(Multiple sources can lead to untoward drug interactions or poor coordination of treatment.)

2. All controlled substances must be obtained at the same pharmacy, where possible. Should the need arise
to change pharmacies, our office must be informed. The pharmacy that you have selected is: 

____________________________________________      phone: _______________________.

3. You are expected to inform our office of any new medications or medical conditions, and of any adverse
effects you experience from any of the medications that you take. 

4. The prescribing physician has permission to discuss all diagnostic and treatment details with dispensing
pharmacists or other professionals who provide your health care for purposes of  maintaining account-
ability. 

5. You may not share, sell, or otherwise permit others to have access to these medications.

6. These drugs should not be stopped abruptly, as an abstinence syndrome will likely develop.

7. Unannounced urine or serum toxicology screens may be requested, and your cooperation is required.
Presence of unauthorized substances may prompt referral for assessment for addictive disorder.

Long-term Controlled Substances Therapy
for Chronic Pain

SAMPLE AGREEMENT

SAMPLE FOR ADAPTATION AND REPRODUCTION
ON PHYSICIAN LETTERHEAD 

PLEASE CONSULT WITH YOUR ATTORNEY

8. Prescriptions and bottles of these medications may be sought by other individuals with chemical depend-
ency and should be closely safeguarded. It is expected that you will take the highest possible degree of 
care with your medication and prescription. They should not be left where others might see or otherwise
have access to them. 

9. Original containers of medications should be brought in to each office visit. 

10. Since the drugs may be hazardous or lethal to a person who is not tolerant to their effects, especially a
child, you must keep them out of reach of such people.  

11. Medications may not be replaced if they are lost, get wet, are destroyed, left on an airplane, etc. If your
medication has been stolen and you complete a police report regarding the theft, an exception may be
made.  
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unprescribed or illicit drug use, combination techniques 
such as GC/MS or HPLC are the most specific for identi-
fying individual drugs or their metabolites [77].

Caution must be exercised in interpreting UDT 
results in a pain practice. True negative urine results for 
prescribed medication may indicate a pattern of bin-
ging rather than drug diversion. Time of last use of the 
drug(s) can be helpful in interpreting the results.

In certain cases, a UDT may detect traces of unex-
plained opioids secondary to drug metabolism. For 
example, a patient taking codeine may show trace 
quantities of hydrocodone (up to 11%) that is unre-
lated to hydrocodone use [78]. Detection of minor 
amounts of hydrocodone in urine containing a high 
concentration of codeine should not be interpreted 

2.	 being knowledgeable regarding interpretation of 
UDT results;

3.	 knowing exactly what your patient consumed 
and when it was consumed prior to the urine 
collection; and

4.	 knowing what you are looking for and what you 
will do when various results come back.

The healthcare professional must know which drugs 
to test for and by what methods, as well as the expected 
use of the results. It is critical that the clinician be know-
ledgeable regarding the limitations of the tests (i.e., 
low sensitivity of immunoassay for semisynthetic and 
synthetic opioids). Confirmatory tests should be spe-
cifically requested. If the purpose of testing is to find 

© 2001American Academy of Pain Medicine

12. Early refills will generally not be given.

13. Prescriptions may be issued early if the physician or patient will be out of town when a refill is due. These
prescriptions will contain instructions to the pharmacist that they not be filled prior to the appropriate
date.  

14. If the responsible legal authorities have questions concerning your treatment, as might occur, for example,
if you were obtaining medications at several pharmacies, all confidentiality is waived and these authorities 
may be given full access to our records of controlled substances administration. 

15. It is understood that failure to adhere to these policies may result in cessation of therapy with controlled
substance prescribing by this physician or referral for further specialty assessment.  

16. Renewals are contingent on keeping scheduled appointments. Please do not phone for prescriptions after
hours or on weekends. 

17. It should be understood that any medical treatment is initially a trial, and that continued prescription is
contingent on evidence of benefit. 

18. The risks and potential benefits of these therapies are explained elsewhere [and you acknowledge that you
have received such explanation]. 

19. You affirm that you have full right and power to sign and be bound by this agreement, and that you have 
read, understand, and accept all of its terms.

Physician Signature Patient Signature

Date Patient Name (Printed)

Approved by the AAPM Executive Committee on April 2, 2001.

AAPM
4700 W. Lake Avenue
Glenview, IL  60025-1485
847/375-4731    Fax 877/734-8750
E-mail aapm@amctec.com
Web site http://www.painmed.org/

Figure 10.2â•‡ Sample “bilateral” opioid agreementâ•‡
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yield the quantities of active ingredient desired by the 
abuser [23]. The ease with which the active ingredient 
can be extracted from a prescription opioid has been 
widely regarded as relevant to the abuse potential of the 
product [24].

In the development of a proposed extractability 
rating system, Katz and colleagues [85] identified four 
dimensions of extractability:

Ease of extractability, which encompasses a series •	
of progressively difficult extraction steps:Â€simple 
physical manipulation, single-step chemical 
extraction, multistep chemical extraction, and 
complex laboratory extraction
Purity of the extract•	
Efficiency of the extraction process, or the percent •	
of active drug extracted
Potency of the extract, or the number of doses •	
needed to induce the desired effect.
Abuse-deterrent opioids, whether based on the 

molecule itself or a unique formulation, offer poten-
tial benefits to pain patients by decreasing inadvertent 
misuse, unintended exposure, and abuse and addic-
tion and increasing the willingness of prescribers and 
pharmacists to support appropriate opioid therapy, 
and to the community by quelling the social and legal 
ramifications of opioid abuse and addiction [23]. Yet, 
abuse-deterrent opioid formulations should be viewed 
in the correct context, that is, as only one aspect of a 
comprehensive approach to prescription opioid risk 
management. This comprehensive approach would 
necessarily include proactive education that would 
promote appropriate patient assessment and manage-
ment, and also adequate supply chain control and pre-
scription monitoring [23].

A consensus panel agreed that, despite their 
higher development and production costs, prescrip-
tion opioid abuse-deterrent formulations, because 
of the benefits that would be accrued to the patient 
and to the community, should ultimately replace 
traditional formulations, at least in high-risk popu-
lations [23].

The Federal Drug Administration (FDA) now 
requires sponsors of new drug submissions to submit 
comprehensive risk management action plans, so-
called Risk MAPs, as a way of addressing some of these 
issues, although this requirement of Risk MAP devel-
opment has not been extended to companies producing 
generic versions of innovator products. It has histor-
ically been the responsibility for a generic company 
to submit to the FDA or other appropriate regulatory 

as evidence of hydrocodone misuse. In the case of a 
patient who is prescribed hydrocodone, quantities of 
hydromorphone may also be detected due to hydroco-
done metabolism [75]. Morphine may be metabolized 
to produce small amounts of hydromorphone (up to 
10%) through a minor metabolic pathway [79].

If UDT is utilized, it is crucial to avoid inappropri-
ate interpretation of results, which may adversely affect 
clinical decision making. Healthcare providers should 
not jump to conclusions of non-compliance or appro-
priate opioid use vs. opioid misuse based on positive 
or negative detection of opioid in the urine. Clinicians 
should use the results of the drug test in conjunction 
with other clinical information when deciding whether 
to alter the treatment plan.

Public health concerns of opioids
Untreated pain results not only in unnecessary individ-
ual suffering, but in increased utilization of healthcare 
resources, reduced productivity, and over-utilization 
of disability support systems [22, 80].

Untreated addictive disorders may result in signifi-
cant economic costs to society, negative public health 
consequences, and increased crime [81, 82]. Regulatory 
definitions that acknowledge addiction as a chronic ill-
ness and clearly distinguish it from physical depend-
ence and tolerance are critical to the development of 
regulatory, enforcement, and healthcare policies that 
effectively address addictive disorders [22].

Inappropriate use can include:Â€selling and diverting 
prescription drugs, seeking additional prescriptions 
from multiple providers, and manipulating the for-
mulations to use them in a manner in which they were 
not intended (e.g., snorting, injecting) [69]. It is also 
important for the successful treatment of chronic, non-
cancer pain to be able to frequently monitor patients 
on opioid regimens and to identify those patients who 
exhibit ongoing abuse behaviors [83, 84].

Chronic opioid therapy for pain relief may impact 
public health concerns since opioids may be used in 
various manners other than their intended, indicated, 
or prescribed use. Tampering was defined by a sym-
posium panel [23] as manipulating a pharmaceutical 
dosage form to change its drug delivery performance 
in a way not specified by the manufacturer. Tampering 
was distinguished from abuse in that the latter can 
occur without manipulation of the dosage form [23]. 
This concept is closely related to that of extractability, 
which has been defined as the extent to which extrac-
tion procedures performed on a drug formulation 
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requiring that the patient use only one pharmacy;•	
requiring the patient to bring the pill bottle to each •	
appointment for a pill count;
requiring unscheduled, spontaneous calls for •	
the patient to bring the bottle in for a pill count 
between regular appointments;
performing UDT at screening and informing the •	
patient that occasional tests will be required in the 
future (with proper monitoring of the collection 
tensure that the urine is fresh and real, not 
imitation or another person’s urine sample);
requiring the use of non-pharmacologic/non-•	
opioid therapies; and
requiring that the patient see an addiction •	
medicine specialist.

Based on the level of the problematic behavior and 
a reassessment of the four A’s, the clinician must make 
the decision as to whether LTOT should be contin-
ued, whether the patient should be referred to a pain 
specialist or an addiction specialist, and whether the 
patient should be released from the practice.
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Introduction
The application of behaviorally based concepts and 
methods for the better understanding and treatment 
of clinical pain is now well established in clinical prac-
tice. Spearheaded by the seminal work of Fordyce [1, 
2] and others such as Sternbach [3], the last 40 years 
have produced an abundance of research on and clin-
ical application of behavioral/learning based methods 
for pain. Much of the focus has been on understanding 
and treating patients with chronic painful conditions. 
The current chapter offers a review and discussion of 
those important behavioral/learning concepts and 
treatment strategies applied to clinical pain, as well as 
the evidence supporting them.

The chapter is divided into five main sections. The 
first offers a behaviorally based definition for pain. This 
is followed by a review of behavioral/learning models 
and principles, and their relationship to clinical pain. 
The third section offers an empirical, integrated, and 
interactive behavioral/learning conceptual model for 
the onset and maintenance of clinical pain, and sum-
marizes the evidence basis. The fourth section reviews 
the details for effective application of these interactive 
behavioral/learning principles to clinical pain, as well 
as current limitations. The final section offers a sum-
mary of current clinical and research needs regarding 
behavioral approaches for clinical pain.

Defining clinical pain
While there are a multitude of possible ways to define 
clinical pain, this section focuses on a definition high-
lighting the various responses which together com-
prise the pain experience. Such constitutes a behavioral 
conceptual approach. As will be obvious, this provides 
a basis for a more complete conceptual understanding 
of clinical pain and the logical application of behav-
ioral/learning based principles. The International 
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Association for the Study of Pain (IASP) has defined 
pain as:Â€“An unpleasant sensory and emotional experi-
ence associated with actual or potential tissue damage, 
or described in terms of such damage” [4]. While this 
definition recognizes that pain is not merely a sensory 
phenomenon, incorporating a behavioral perspective 
can serve to enhance the clarity and specificity of the 
definition.

A behavioral definition
Pain in its entirety can be conceptualized as a cluster 
of responses associated with actual or potential tissue 
damage. Specifically, an interacting cluster of neuro-
physiological, overt, and covert responses produced by 
actual or potential tissue damage [5]. Table 11.1 out-
lines these response categories and specific example 
responses. From a review of the table, we can begin 
to see the obvious complexity of clinical pain. Within 
such a behavioral model, and as the research litera-
ture has clearly demonstrated, the gross motor and 
cognitive/subjective pain responses should be consid-
ered as equally important and clinically significant as 
the neurophysiological ones. Likewise the three pain 
response categories can show marked desynchrony, 
with multiple and intense pain responding in one cat-
egory, and minimal or no responses in others [6]. In 
addition, as will become obvious as important later in 
this chapter, all of the pain responses across categories 
are by definition associated with the aversive, nocicep-
tive condition of actual or potential tissue damage.

When discussing clinical pain from a behavioral 
perspective, it is important to also introduce the con-
cept of “well” behaviors. Such responses are typically 
just the opposite and/or inhibit their pain response 
counterparts, and are also an important target of 
behavioral treatment techniques. At the neurophysio-
logical level, well responses might include such things 
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this repeated association of the CS with the US results 
in the CS by itself eliciting a physiological response, 
labeled the conditioned response (CR), similar in 
nature and intensity to the UR. Thus, establishing 
that a neutral stimulus could be conditioned to elicit 
a reflexive response, which represents a type of basic 
learning. Pavlov also demonstrated that the repeated 
presentation of the CS without continued pairing with 
the US would lead to a gradual reduction in the abil-
ity of the CS to elicit the CR. This gradual reduction 
is called habituation, with ongoing repeated presenta-
tion of the CS without the US eventually resulting in 
a loss (extinction) of the ability of the CS to elicit the 
CR. It has also been demonstrated that after extinc-
tion occurs, there can be a spontaneous recovery of 
the ability of the CS to elicit the CR. Typically, such 
recovery is transient, with more permanent extinction 
occurring over time.

The respondent conditioning paradigm has also 
included the use of aversive USs like electric shock 
and extreme cold associated with pain from nocicep-
tive tissue damage and irritation. Research findings 
have demonstrated that when the paradigm involves 
an aversive US, conditioning of the CS can occur quite 
rapidly, even after one pairing with the US–UR, and the 
CR is almost identical to the UR in composition and 
strength. Likewise, this aversive respondent condition-
ing paradigm is quite resistant to habituation and even-
tual extinction [10].

Studies have also demonstrated the phenomena 
of both stimulus and response generalization during 
respondent conditioning [11, 12]. Stimulus generaliza-
tion refers to the act of responding to a stimulus similar 
to but distinct from the CS. For example, in addition to 
exhibiting a CR to the CS bell sound, the dog in Pavlov’s 
experiments might also exhibit the CR to a tone sound. 
Response generalization involves eliciting a different 
but similar CR to the same CS. An example of response 
generalization can be seen in experiments with the rab-
bit eye blink reflex. This reflex can be classically condi-
tioned to occur to a tone conditioned stimulus. With 
additional conditioning, that same tone might also 
elicit an eye twitch response.

Since Pavlov’s original work, the respondent con-
ditioning paradigm has been subjected to extensive 
research scrutiny to fully understand the nature of the 
relationship between the stimulus and response condi-
tions, as well as the extent and role this type of condition-
ing plays in animal and human behavior. Such research 
has resulted in a more thorough understanding of the 

as release of beta endorphin neuropeptides or muscle 
relaxation. Gross motor well responses could include 
verbal expressions of reduced pain level, increased 
standing and walking behavior, and increased smil-
ing. Possible cognitive/subjective well responses 
would be thoughts that one is in control of one’s pain, 
feelings of being relaxed, and images of walking with-
out a cane.

Having defined clinical pain within a behavioral 
response model, let us now review and discuss those 
important fundamental learning/conditioning behav-
ioral concepts and principles that serve as a founda-
tion for understanding and treating pain within such 
a model.

Fundamental learning/conditioning 
behavioral models
This section summarizes three major learning/condi-
tioning behavioral models as they interact and relate to 
clinical pain. These include respondent, operant, and 
observational learning/conditioning. While the learn-
ing/conditioning models are discussed separately for 
increased clarity and understanding, they do not act 
in isolation in the clinical setting. Rather, as outlined 
later in this chapter, there is an ongoing rich interaction 
across the models [7, 8].

Respondent learning/conditioning
Respondent (also called classical) learning/condition-
ing was initially introduced and developed prima-
rily through the pioneering work of Pavlov [9]. This 
form of conditioning involves studying “involun-
tary” reflex responses (e.g., salivation, pupil dilation, 
blushing) and those stimulus conditions which can 
elicit and/or maintain these responses. The focus in 
this paradigm is on those controlling stimulus condi-
tions that precede a given reflexive response. The basic 
paradigm consists of identifying a specific reflexive 
response, labeled the unconditioned response (UR), 
and stimulus condition, labeled the unconditioned 
stimulus (US), which when present elicits the UR. An 
example used by Pavlov involves presenting food (the 
US) and measuring elicitation of salivation (the UR) 
in dogs. The US–UR association is considered to be 
genetically/biologically encoded, and thus, uncondi-
tioned. The respondent conditioning paradigm would 
then repeatedly pair a neutral stimulus such as a bell 
sound, labeled the conditioned stimulus (CS), with 
the presentation of the US. Pavlov demonstrated that 
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labeled this basic operant conditioning paradigm as 
“reinforcement”. The reinforcement paradigm involves 
contingently following an overt behavior with the 
application (positive reinforcement) or removal (nega-
tive reinforcement) of a consequence, which results 
in the maintenance and/or increase in the occurrence 
of the overt behavior. Consequences in the positive 
reinforcement category typically are pleasurable/
enjoyable, such as food, social contact, or verbal praise, 
with negative reinforcement consequences involving 
unpleasant/aversive experiences like physical pain, 
social stress, or intense fear. Much of Skinner’s research 
was done with white rats and pigeons within a posi-
tive reinforcement paradigm, using a lever press (for 
rats) or button peck (for pigeons) as the overt behavior 
and contingent delivery of food as the positive reinfor-
cing consequence. Through a number of elegant and 
systematic observational studies, Skinner and many 
others have demonstrated that the occurrence and fre-
quency of lever-pressing and button-pecking behaviors 
can be systematically controlled by various contingent 
delivery schedules of a food reinforcer.

While the negative reinforcement paradigm of 
withdrawing an unpleasant/aversive experience or 
event contingent upon the occurrence of a targeted 
overt behavior was defined and studied by Skinner, 
much of the research on this paradigm has been 
done by others. Sidman conducted a great deal of this 
research, with the negative reinforcement paradigm 
more descriptively labeled escape/avoidance condi-
tioning [14]. Noting that the overt behavior serves 

types of reflexive responses that can be included in the 
respondent conditioning paradigm. As Skinner [13], 
Sidman [14], and Reynolds [12] all observed, reflex-
ive responses can include more generalized emotional 
behaviors such as crying, fear reaction, smiling, quiv-
ering, and yelping/yelling. In addition, contempor-
ary research findings have lead to the expansion and 
revision of Pavlov’s original concepts. For example, 
the influence of cognitive processes has been demon-
strated [15, 16]. Likewise, the need for a US–CS pairing 
has been questioned. Donahoe and Vegas have dem-
onstrated that learning/conditioning can occur with 
just the CS–UR pairing [17]. Regardless of these more 
recent findings, the fundamentals and clinical appli-
cation of respondent conditioning remains rooted in 
Pavlov’s basic paradigm. Included in this substantial 
body of research are multiple studies demonstrating 
that respondent conditioning can play a significant role 
in eliciting and/or maintaining a host of pain responses 
(e.g., somatosensory excitation, limb withdrawal, fear 
of pain, crying, muscle tension, yelping/yelling ) out-
lined in Table 11.1. [7, 18–21].

Operant learning/conditioning
Operant (also called instrumental) learning/condi-
tioning also has a rich history, with its initial delin-
eation and scientific basis attributed to the paradigm 
changing work of Skinner [13, 22]. This learning model 
focuses on control of behavioral responses by the con-
tingent application of certain consequences. Skinner 

Table 11.1â•‡ Multiple response conceptualization of clinical pain

Response category Examples

Neurophysiological

Ascending Afferent A-delta and C nerve excitation

Supraspinal/cortical Hypothalamic, limbic, somatosensory excitation

Descending Efferent autonomic, pyramidal, extrapyramidal nerve excitation

Chemical Release of substance P, glutamates, prostaglandins

Physiological Increase in heart rate, muscle tension, respiration rate, vascular tone

Gross motor

Verbal Moaning, crying, yelping/yelling, pain complaints, pain ratings

Non-verbal Grimacing, rubbing, limb withdrawal, limping, taking analgesics

Cognitive/subjective

Thoughts The pain is horrible, unbearable, out of control

Feelings states Perceptions of pain, fear/anxiety, anger, sadness/depression

Images Visualizations of being crippled, having surgery, losing a job
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contingent relationship between an overt behavior 
and its positive or negative consequences. Removal 
of the contingent relationship with a positive or nega-
tive reinforcer typically results in a reduction in the 
occurrence of the targeted overt behavior. In contrast, 
removal of a contingent punisher typically results in 
an increase in the frequency/occurrence of a target 
behavior. As already noted, a major exception to this 
extinction effect is commonly seen with conditioned/
learned escape/avoidance behavior. This is particularly 
so with avoidance behavior. Simply removing the con-
tingent consequent relationship often does not change 
the occurrence of such behavior. This resistance to 
extinction is quite understandable within the escape/
avoidance learning paradigm. Once emission of a 
behavior consistently avoids the occurrence of an aver-
sive/unpleasant consequence, the opportunity to learn 
that the aversive consequence might not actually occur 
in the absence of engaging in the avoidant behavior is 
removed. Since maintenance of the avoidant behavior 
does not rely on the actual application of the aversive 
consequence, removing the contingent relationship 
typically has little effect on the behavior. Changing 
such behavior often requires not only removing the 
contingent relationship with an aversive/unpleasant 
consequence, but also consistently limiting or prevent-
ing the avoidant behavior from occurring [11, 14].

Skinner and many other behavioral scientists/
researchers have also demonstrated that a variety of 
environmental stimuli can acquire discriminative 
or cue-like properties if repeatedly paired with the 
occurrence of a contingent relationship between a 
given behavior and its consequence. These so-called 
discriminative stimuli can take on the role of signal-
ing the presence of the contingency, and that emis-
sion of the target behavior is likely to result in certain 
consequences. Research has clearly demonstrated 
that discriminative stimuli can have significant influ-
ence on the occurrence of a host of overt behaviors, 
and, along with stimulus generalization effects, can 
play a major role in the maintenance of avoidant 
behavior.

Operant learning/conditioning has been found to 
be most effective when specific target behaviors and 
effective positive or negative consequences for such 
behaviors are identified and applied consistently. While 
the immediate application of contingent consequences 
has been shown to be most effective, delayed applica-
tion can also be effective as long as there is awareness 
of the contingent relationship between the behavior 

to escape and sometimes avoid the occurrence of the 
unpleasant/aversive experience. Again, much of this 
initial work has been done using white rats, with the 
unpleasant/aversive experience of electric shock to the 
animal’s feet. Sidman demonstrated that the rat could 
be conditioned to systematically emit the bar press 
response to escape the electric shock, and, with suf-
ficient time and overt cues (discussed below), to emit 
the response and effectively avoid the electric shock 
from occurring. Initial and subsequent operant condi-
tioning researchers have observed that escape/avoid-
ance conditioning responses for animals and humans 
can include those overt generalized emotional behav-
iors like crying, limb withdrawal, or grimacing also 
involved in respondent conditioning and associated 
with painful, nociceptive tissue damage or irrita-
tion. In addition, responses conditioned through the 
escape/avoidance paradigm are also quite resistant to 
change and can continue indefinitely, particularly if 
the response serves to actually avoid the unpleasant/
aversive experience.

Unpleasant/aversive experiences within the oper-
ant learning/conditioning model are also involved in 
the punishment paradigm. Skinner defined this para-
digm as the contingent application of an unpleasant/
aversive experience or removal of a pleasurable event 
or experience following the occurrence of a targeted 
overt behavior. Such a contingent application or 
removal can lead to a temporary reduction in the tar-
geted overt behavior. Depending on the severity of the 
consequence, the punishment paradigm can some-
times lead to a more permanent cessation of the target 
behavior [12].

It is important to highlight the varying influence 
that unpleasant/aversive experiences such as painful 
nociception can have on behaviors within the operant 
learning/conditioning model. The contingent removal 
of an unpleasant/aversive experience following a 
given behavior (negative reinforcement paradigm) 
can increase and/or maintain the occurrence of such 
escape/avoidance behavior. In contrast, the contingent 
application of an unpleasant/aversive experience fol-
lowing a given behavior (punishment paradigm) can 
result in decreasing the target behavior. Thus, depend-
ing upon whether the unpleasant/aversive experience 
or event is removed or applied, it can either increase or 
decrease the occurrence of the target behavior.

Another fundamental operation within the oper-
ant learning/conditioning model is that of extinction. 
The extinction paradigm involves the removal of the 
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Having reviewed the fundamental learning/condi-
tioning behavioral models, the next section offers an 
interactive/learning based conceptualization of clin-
ical pain, combining the effects across respondent, 
operant, and observational learning/conditioning. 
The evidence basis for such an interactive model is also 
summarized.

An interactive learning/conditioning 
behavioral model for clinical pain
Table 11.2 delineates a representative functional anal-
ysis (temporal relationship) of clinical pain responses 
in the acute state, with the combined potential effects 
of antecedent and consequent stimulus conditions 
across the respondent, operant, and observational 
learning/conditioning models. Starting with the left-
hand portion of the table, at least four prevalent ante-
cedent stimulus categories are noted that can illicit/ 
initiate and/or maintain acute pain responses. These 
antecedent stimuli are divided into primary and sec-
ondary contributors. As the table examples note, tis-
sue damage/irritation, and environmental stressors 
are thought to play a more primary (dominant) role 
in the acute state, with prior conditioned and dis-
criminative stimuli, as well as pain response models, 
postulated to play a more secondary role. The mid-
dle portion of Â€TableÂ€11.2 indicates the primary and 
secondary acute state pain response categories (as 
reviewed in Table 11.1). During the acute state, neu-
rophysiological and gross motor pain responses are 
thought to be primary, with the cognitive/subjective 
category responses somewhat secondary. The right-
hand portion ofÂ€TableÂ€11.1 lists at least four preva-
lent consequent conditions which have been shown 
to influence the maintenance of various individual 
pain responses. These include reduction in pain per-
ception, reduction in tissue damage/irritation, reduc-
tion in environmental stressors, and increase in social 
attention. Reduced pain perception and Â�tissue dam-
age/irritation are considered primary consequences 
in the acute state.

Table 11.3 outlines a functional analysis proposed 
for chronic clinical pain. A review of the antecedent 
stimulus conditions on the left side reveals the same 
four categories as during the acute state, but a change 
in the primary/secondary status. It is postulated that 
environmental stressors remain primary, and with time 
and learning effects, the conditioned and discrimina-
tive stimuli become primary antecedent controlling 

and its consequence. Likewise, learning/condition-
ing effects are best obtained using a shaping proced-
ure. This involves systematically reinforcing successive 
approximations of a given target behavior until a com-
plete response occurs [12]. For example, a rat may first 
be given food for just moving close to a bar lever. Once 
this movement response is consistently occurring, the 
rat is then contingently given food only when touching 
the bar with its nose or paw. Finally, food is contingently 
given only when actually pressing the bar. This shaping 
method of rewarding parts or approximations of the 
given behavior until the actual behavior occurs can be 
very important for successful learning/conditioning to 
occur. Like respondent learning/conditioning, the phe-
nomena of stimulus and response generalization are 
also present within the operant learning/conditioning 
process.

Also, like with the respondent model, operant learn-
ing/conditioning has undergone extensive research for 
over 50 years. Multiple studies have shown that most 
voluntary and many generalized emotional responses, 
including those pain responses delineated in Table 11.1, 
are significantly influenced by contingent consequences 
and surrounding environmental cuesÂ€[5,Â€7, 22].

Observational learning/conditioning
This learning/conditioning model focuses on influen-
cing behavior through observing others engaging in 
such behavior. Bandura is credited with introducing 
and initially researching this model [1977] [23]. He 
and his colleagues have demonstrated that animals and 
humans are able to acquire a variety of overt behaviors 
by simply observing like animals or humans (models) 
engage in such behavior. Specifically, observational 
learning is demonstrated when the observer’s behav-
ior changes from viewing similar behavior of a model. 
Consistent with operant conditioning, the observer’s 
behavior could either increase or decrease depend-
ing upon whether the model’s behavior is reinforced 
or punished. Bandura found that the effectiveness of 
observational learning requires attention to the model, 
retention of response details, ability to reproduce the 
behavior, and motivation with opportunity to engage 
in the behavior. Likewise, learning is more likely when 
the observer and model have similar characteristics 
such as age, sex, occupation, race, and culture. As with 
operant and respondent learning, observational learn-
ing has been shown to influence a variety of socially 
based behaviors, including various pain responses, in 
animals and humans [24, 25].
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lists a larger number of prevalent consequent stimu-
lus conditions empirically demonstrated to influence 
the maintenance of various chronic pain responses. 
Also, as with the antecedent stimuli, the primary and 
secondary status of consequent stimuli during the 
chronic state are thought to change. Not only can the 
chronic pain responses lead to a reduction or escape 
from certain aversive consequences such as subjec-
tive pain level, environmental stressors, tissue dam-
age/irritation, and the added drug withdrawal, they 
can also serve to actually avoid such consequences. 

conditions. While tissue damage/irritation can still be 
present, its dominant role in maintaining chronic pain 
responses is thought to diminish. Likewise, the three 
pain response categories are present but show some 
changes in primary vs. secondary status. Specifically, 
while the gross motor pain responses persist and 
remain dominant, cognitive/subjective responses 
are also thought to take on a greater primary role. 
Neurophysiologically based chronic pain responses 
are often present, but are thought to be more secondary 
with chronic pain. The right hand portion of Table 11.3 

Table 11.2â•‡ Primary and secondary pain responses, antecedent, and consequent stimuli for acute pain

Prevalent antecedent stimuli
initiating/maintaining responses Pain responses

Prevalent consequent stimuli 
maintaining responses

Acute state

TISSUE DAMAGE/IRRITATION
e.g., ruptured disc, extracranial vascular distension in 
migraine headache

NEUROPHYSIOLOGICAL
GROSS MOTOR
Cognitive/subjective

↓ SUBJECTIVE PAIN
PERCEPTION
↓TISSUE DAMAGE/IRRITATION
↓ Environmental stressors

ENVIRONMENTAL STRESSORS ↑ Social attention

e.g., marital conflict, economic hardship, work demands

Prior conditioned/discriminative stimuli

e.g., spouse, physician, worksite, questions about how 
one is feeling

Pain response models

e.g., injured co-worker, spouse, friend
Primary (i.e., important contributor) stimuli/responses in capital letters; secondary (i.e., less important contributor) stimuli/responses in italics.

Table 11.3â•‡ Primary and secondary pain responses, antecedent, and consequent stimuli for chronic pain 

Prevalent antecedent stimuli 
initiating/maintaining responses Pain responses

Prevalent consequent stimuli maintaining 
responses

Chronic state

ENVIRONMENTAL STRESSORS GROSS MOTOR ↓ or AVOID ENVIRONMENTAL

CONDITIONED/DISCRIMINATIVE COGNITIVE/ STRESSORS

STIMULI SUBJECTIVE ↓ or AVOID SUBJECTIVE PAIN

PAIN RESPONSE MODELS Neurophysiological PERCEPTION

Tissue damage/irritation ↓ or AVOID DRUG

e.g., from acute state,
iatrogenic, chronic
muscle trigger
points

WITHDRAWAL
↑ SOCIAL ATTENTION
↑ ECONOMIC GAINS
↓ or Avoid tissue damage/ 
irritation

Primary (i.e., important contributor) stimuli/responses in capital letters; secondary (i.e., less important contributor) stimuli/responses in italics.
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from aversive stimuli [18], muscle tone/reactivity [19], 
as well as fear of pain, crying, and yelping/yelling [20, 
21]. Likewise, with a series of systematic animal stud-
ies, Siegel and his colleagues have demonstrated that 
anticipatory hyperalgesia and drug withdrawal can 
be classically conditioned [35, 36]. While Taddio et al. 
have demonstrated respondent conditioned hyper-
algesic reactions in human newborns [37]. In addition, 
observational learning/conditioning effects on pain 
responses have been repeatedly reported in the animal 
and human research literature [38, 39, 40].

While there is strong evidence for interactive 
learning/conditioning effects on pain responses, 
specific research regarding the relative strength and 
persistence of these effects over time is lacking. Also, 
the relative importance of various antecedent and 
consequent stimuli and pain responses presented in 
Tables 11.2 and 11.3, as well as the nature and extent 
of potential stimulus to stimulus and response to 
response interactions need a great deal more empir-
ical scrutiny.

Evidence-based behavioral 
therapeutics with clinical pain
Given the interactive learning/conditioning model for 
pain, this section describes those empirically based 
behavioral methods frequently used to treat clinical 
pain. For clarity, methods are discussed by the pre-
dominant behavioral learning/conditioning approach 
(respondent, operant, and observational) upon which 
they were originally based. A case example is also pre-
sented illustrating the application of these various 
behavioral therapeutic techniques.

Before reviewing the various behavioral methods, 
it is important to consider why such methods should 
be included in treating clinical pain. For the most 
part, many would argue that pain is an internal sub-
jective experience. From our previous discussion, it 
should be obvious that pain is not simply an internal 
subjective experience, but rather, a complex response 
system with a significant overt behavioral compo-
nent. Thus, overt behavior needs to be addressed, and 
behavioral methods have demonstrated a clear ability 
to produce significant improvement in pain behavior. 
In addition, the presence of overt pain behaviors has 
been found to be a significant risk factor for chronic 
disability and dysfunction in low back pain patients 
[41, 42]. Likewise, the specific clinical goal to increase 
and/or maintain functional overt behavior in pain 

This sets the occasion for an escape/avoidance learn-
ing Â�paradigm for pain responses, which along with 
respondent conditioning effects, make them quite 
resistant to change/reduction through simple extinc-
tion [2]. Table 11.3 also notes the addition of economic 
gains as a primary potential reinforcing consequent 
chronic pain behaviors.

The interactive learning based conceptual model 
outlined in Tables 11.2 and 11.3 offers a very useful and 
practical approach to understand the initiation and 
perpetuation of clinical pain states. It also sets the occa-
sion for the logical application of behaviorally based 
therapies with clinical pain. However, it is important to 
note that the current interactive model should not be 
considered definitive, nor has all of it been empirically 
tested. The next section summarizes the empirical evi-
dence that is currently available.

Evidence basis for interactive learning/
conditioning model of clinical pain
Although research support is not yet available for the 
entire interactional learning/conditioning model of 
pain, there is substantial evidence demonstrating the 
effects on pain responses across all three categories by 
operant, respondent, and observational learning/con-
ditioning. As multiple reviews of the scientific litera-
ture have concluded, a host of well-controlled studies 
have clearly demonstrated that those antecedent and 
consequent stimulus conditions listed in Tables 11.2 
and 11.3 can significantly change those pain responses 
delineated in Table 11.1 [5, 7, 26]. Continued support 
for such effects has been reported by ongoing research 
in this area. For example, Jolliffe and Nicholas have 
demonstrated operant conditioning effects on verbal 
pain responses [27], with researchers also showing the 
effects of operant learning on other overt pain behav-
iors such as taking opioids, resting, and guarding [28, 
29, 30]. In addition, studies have shown the effects of 
operant conditioning on neurophysiological responses 
such as evoked potential responses to aversive stimuli 
[31], as well as the influence on pain behavior by dis-
criminative stimuli [32, 33]. Holzl et al. also conducted 
a very interesting analog study demonstrating that 
hypersensitivity to painful stimulation can be condi-
tioned using operant methods without the person’s 
awarenessÂ€– in other words, a form of implicit operant 
conditioning for acute pain responses [34].

Respondent conditioning effects have also been 
demonstrated for somatosensory evoked potentials 
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detailed clinical interview and direct observation, spe-
cific, structured methods/measures to assess and iden-
tify controlling antecedent stimuli for pain behaviors 
are currently lacking.

The decision on which measurement technique to 
employ depends on the nature of the patient’s clinical 
presentation and practical application of any assess-
ment. It is recommended that direct observation of 
overt pain behavior be incorporated in assessment and 
monitoring whenever possible, as well as patient self-
monitoring at least on an episodic basis. This should 
include self-report monitoring of the patient’s sub-
jective pain level. There are a number of reliable and 
valid rating scales to do this, including separate and 
combined word, numeric, and face expression scales 
(see Chapter 4 for a review of these various self-report 
measures of subjective pain level).

Operant-based therapeutics
The initial systematic application of operant con-
ditioning to clinical pain can be credited to Fordyce 
and his colleagues [1]. Their pioneering work ushered 
in a major advancement in understanding and effec-
tively treating chronic painful conditions. Much of 
the initial work was done with chronic low back pain 
patients, with more recent application including other 
chronic pain conditions such as fibromyalgia and ten-
sion or vascular headaches [5]. When operant learn-
ing/conditioning is used in a therapeutic context, it is 
typically referred to as contingency management or 
operant therapy. This section offers a more detailed 
description of empirically based operant methods 
with clinical pain, specifically focusing on chronic 
pain conditions.

Contingency management/operant therapy
This method involves applying the operant principles 
of contingent reinforcement and punishment, as well 
as antecedent discriminate stimulus control to overt 
pain and well behaviors. Table 11.5 delineates those 
fundamental indicators that operant conditioning 
effects are present and the basic conditions needed for 
effective usage of contingency management. As the 
table denotes, the presence of three or more indicators 
listed in the top portion suggests operant condition-
ing effects are influencing the patient’s pain behaviors. 
Obviously, even when present, operant conditioning 
effects do not rule out or diminish the potential addi-
tional influence of other learning/conditioning factors 
or the presence of ongoing tissue damage/irritation. 

patients for maximum long-term improvement is 
considered fundamental in current clinical practice 
[43]. To date, behavioral strategies have been found 
to be some of the best methods to achieve such overt 
behavioral change.

A critical initial step for proper application of 
behavioral strategies involves a functional behavioral 
analysis (assessment) of the patient [1, 44]. The next 
section discusses the important fundamental compo-
nents of such an assessment process.

Behavioral assessment strategies
As noted, proper application of behavioral methods 
depends upon a functional behavioral analysis of the 
patient. Such an assessment should result in identi-
fying pain and well behaviors in need of change, as 
well as those antecedent and consequent stimulus 
conditions that consistently influence the presence or 
absence of such behaviors. Included in this process 
should be a determination of whether and to what 
extent identified controlling stimuli can be altered 
to produce a clinically significant change in relevant 
pain and well behaviors. When possible, this should 
also include consideration of altering any identified 
ongoing neurophysiological pain responses and tis-
sue damage or irritation present. Such information 
typically leads to useful monitoring of pain behaviors 
and controlling stimuli, as well as identification of any 
behavioral treatment methods to consider for a given 
patient.

In addition to a detailed clinical interview, spe-
cific information to complete a useful functional 
behavioral analysis is commonly obtained by a 
combination of direct observation of the patient, 
behavioral assessment questionnaires, and patient 
self-monitoring. Table 11.4 summarizes examples of 
such assessment methods. All of the measures listed 
have demonstrated reliability and validity. The table 
includes example self-monitoring, direct observation, 
and questionnaire-based measures for various chronic 
pain conditions for adults and elderly patients with 
dementia, as well as non-verbal adult patients with 
acute traumatic injuries. Example behavioral meas-
ures for infants and children with acute and/or chronic 
painful conditions are also listed. The lower part of 
Table 11.4 offers examples for assessing and moni 
toring consequent controlling stimuli using patient’s 
self-report questionnaires. Except for the presence 
of tissue damage or irritation detected from med-
ical examination and diagnostic tests, along with the 
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Table 11.4â•‡ Example overt pain behaviors and controlling stimuli measures

Measure Purpose Method Patient type

Overt pain behaviors

Daily activity diary [1] Monitor overt sit/walk/stand 
behaviors

Patient self-observe across day Adults with various chronic 
pain conditions

Overt Pain Behavior 
Rating System [64]

Monitor 5 overt pain behaviors  
(e. g., rubbing, sighing, grimacing)

Time-limited direct 
observation of live conditions 
or video taped behaviors

Adults with various 
chronic pain

UBA Pain Behavior 
Scale [65]

Monitor 10 overt pain behaviors (e.g., 
moaning, conditions lying down, 
med. use)

Daily observer rating of 
behaviors

Adults with various 
chronic pain

Pain Behavior Check-
list [52]

Monitor 20 overt pain behaviors (e.g., 
limping, cane use, posturing)

Single event observer rating of 
behaviors

Adults with various 
chronic pain conditions

Pain Behavior 
Observation System 
[66]

Monitor 5 overt pain behaviors  
(e.g., rubbing, sounds, facial action)

Time-limited direct 
observation of live behaviors

Adults with sub-acute or 
chronic low back pain

PAINAD [67] Monitor 5 overt pain behaviors  
(e.g., pain face, breathing, sounds)

Time limited direct 
observation of live behaviors

Elderly with dementia 
with various pain 
conditions

PAINE [68, 69] Monitor 22 overt pain behaviors (e.g., 
pain face, moaning, grimacing)

Single event observer scaled 
rating of behaviors

Elderly with dementia 
with various pain 
conditions

EPCA-2 [70] Monitor 8 overt pain related 
behaviors (e.g., pain face, contact 
react)

Time limited direct 
observation of live behaviors

Nonverbal elderly with 
various pain conditions

CPOT [71] Monitor 4 overt pain related 
behaviors (e.g., pain face, body 
posture)

Time-limited direct 
observation of live behaviors

Nonverbal ICU adults with 
various traumatic injuries 
(pain)

Neonatal Facial  
Coding System [72]

Monitor 10 facial actions (e.g., open 
mouth, nose wrinkle) seen with pain

Time-sampled direct 
observation of video taped 
facial expressions

Infants (0–12 months) 
during acute painful 
procedures

Child Facial Coding 
System [73]

Monitor 13 facial actions (e.g., eye 
squeeze, brow furrow) seen with pain

Time-sampled direct 
observation of video taped 
facial expressions

Children (2–5 yrs) during 
acute and some chronic 
pain conditions

Pain Expression  
Scale 74]

Monitor 10 overt pain behaviors (e.g., 
resting, pain face, complaining)

Single event parent scaled 
rating of behaviors

Children (8–18 yrs) with 
chronic rheumatic pain

Controlling stimuli

Reinforcement Survey 
Schedules [75]

Identify reinforcers across activities/ 
experiences

60-item questionnaire 
completed by patient

Adult and child versions

Spouse Response 
Inventory [29]

Assess spouse response to patient 
pain & well behaviors

39-item questionnaire 
completed by patient

Adults with various 
chronic pain conditions

Multidimensional Pain 
Inventory-Section 2 
[76]

Assess spouse response to patient 
pain behaviors

14-item questionnaire section 
completed by patient

Adults with various 
chronic pain conditions

Behavioral Assessment 
of Pain Questionnaire 
[77]

Assess spouse & physician response 
to patient pain behaviors

35-item questionnaire sections 
completed by patient

Adults with various 
chronic pain conditions
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contingency management/operant therapy should be 
considered.

Likewise, contingency management/operant ther-
apy has been applied both in inpatient and outpatient 
settings. A functional behavioral analysis should pro-
vide useful information regarding which treatment 
setting is most appropriate. When a patient demon-
strates the presence of very potent controlling condi-
tions in the natural environment that cannot be altered 
or exhibits problem non-compliance, inpatient inter-
vention is preferable. Also, those patients showing a 
need for close monitoring due to excessive medication 
usage with physical dependency and/or extreme physi-
cal deconditioning, are typically better served in an 
inpatient environment whenever possible. In practice, 
the majority of chronic pain patients suitable for such 
treatment receive contingency management within an 
outpatient treatment model.

Table 11.6 outlines basic application guidelines for 
effective use of contingency management/operant ther-
apy. They should be considered generic guidelines for 
chronic pain syndrome patients presenting with various 
painful conditions. As highlighted in previous sections, 
the upper portion of the table focuses on behavio-
ral assessment and the need to maintain some type of 
monitoring system during treatment to help guide deci-
sions regarding revision and effectiveness. With this 
functional behavioral analysis information, a treatment 
plan can be established using the guidelines outlined in 
Table 11.6. This includes strategies to decrease various 
pain responses and increase well behaviors. As the table 
indicates, reduction in pain medication taking behav-
ior should include changing the medication delivery 
schedule to a time contingent one, thus removing the 
contingent negative reinforcement effects (i.e., reduce, 
escape, or avoid increased nociception and/or physi-
cal withdrawal) typical with as needed pain contin-
gent delivery. Such a change in the medication delivery 
strategy can be viewed as a form of response preven-
tion in that patients are not allowed (prevented) from 
taking pain medication to contingently escape/avoid a 
specific increase in nociception and/or physical with-
drawal symptoms. The guidelines also address the need 
to slowly reduce the frequency of reinforcers with an 
increase in well responses. This is based upon multiple 
studies showing that behavior reinforced intermittently 
is much more resistant to extinction or gradual reduc-
tion over time [12, 22]. Table 11.6 also recommends 
applying contingency management/operant therapy 
across as many environments and people as possible to 

Even if no operant indicators are present, contingency 
management can be included in a treatment protocol 
when more adaptive well behaviors such as independ-
ent walking, laughing, or sustained exercising, are tar-
geted for increase.

While there are analog studies showing the ability 
of operant conditioning techniques to influence acute 
pain behaviors (see evidence section), clinical appli-
cation has for the most part involved adult chronic 
pain syndrome patients exhibiting low back, myofas-
cial, and/or headache pain. Chronic pain syndrome is 
present when a patient exhibits any set of behaviors 
that involves complaints of enduring or recurring 
pain, pain has persisted longer than expected for a 
given condition, patient has responded inadequately 
to appropriate care, and pain is associated with sig-
nificant impairment of function [43]. Chronic pain 
syndrome patients often may demonstrate signifi-
cant mood disturbance and/or anger/hostility, but 
these symptoms are not considered necessary to make 
a diagnosis. When such patients are encountered, 

Table 11.5â•‡ Indicators of operant conditioning effects and 
conditions for contingency management usage

Operant conditioning effect indicators a

Overt pain behavior has been present for 3 months or 
longer

Overt pain behavior occurs as a function of the 
environment, time of day, or person(s) present (e.g., in the 
clinic, at night, with spouse present)

Overt pain behavior is acknowledged by others (e.g., the 
family, friends, health providers)

Overt pain behavior is sometimes followed by positive or 
negative consequences

Overt pain behavior is in excess of known physical findings

Patient expresses significant concern about increased pain 
with increased physical activity or return to work

Conditions for contingency management usage

Patient exhibiting overt pain behaviors

Salient positive and negative reinforcers can be identified

Sufficient environmental control is present to contingently 
applied antecedent and consequent stimulus conditions

Patient is not experiencing any major non-drug-related 
cognitive/learning impairment

Whenever possible, patient is willing to actively participate 
in treatment
aâ•›�Operant conditioning effects are considered present given 
three or more indicators.
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Biofeedback
While a more detailed description, evidence review, 
and application discussion is offered elsewhere in the 
current book (Chapter 13), the biofeedback paradigm 
is briefly highlighted in this section because of its 
original and fundamental operant basis. This involves 
the contingent reinforcement (with signal feedback 
and social praise) of certain neurophysiological pain 
responses such as striated muscle tension, peripheral 
blood flow, and somatosensory excitation. Likewise, it 
typically includes contingent social praise for changes 
in subjective pain ratings. Biofeedback has been suc-
cessfully used to treat adult chronic pain patients with 
low back pain, headaches, phantom limb pain, and 
temporomandibular pain disorders [45, 46]. It has 
also been successfully applied to children with chronic 
pain conditions. Studies have shown that biofeedback 
techniques can produce significant improvement in 

maximize generalization of effects, as well as to reduce 
the potential controlling effects of naturally occurring 
stimulus conditions. These two strategies are intended 
to strengthen maintenance of therapeutic change seen 
during treatment in the patient’s natural environment 
over time. To further enhance longer-term maintenance, 
the guidelines also recommend following patients for 
3–6 months after active treatment. Finally, the need to 
incorporate contingency management/operant therapy 
within a more comprehensive, interdisciplinary treat-
ment model is emphasized. Given current access to 
and need for treatment methods across various disci-
plines and modalities typically seen with chronic pain 
syndrome patients, isolated application of contingency 
management/operant therapy is not only difficult and 
impractical, but also can be insufficient to accomplish 
maximum treatment effectiveness (see Chapter 3 and 
Chapter 8).

Table 11.6â•‡ Application guidelines for effective use of contingency managementÂ€– operant therapy with chronic pain syndrome patients

Assessment and monitoring

Complete a functional behavioral analysis on patient including level of patient and family cooperation

Determine nature and extent of ongoing tissue damage/irritation as a contributing antecedent controlling stimulus. 
Incorporate this in setting realistic goals for pain and well behavior change

Maintain at least episodic, time sampled monitoring of relevant pain and well behaviors throughout treatment and follow-
up. Use this information to make decisions about any treatment revisions and to demonstrate effectiveness

Treatment application guidelines

Focus on specific overt pain and well behaviors to change, using extinction, as well as positive and negative reinforcement 
strategies. Common behaviors might include pain medication usage, subjective pain ratings, standing/walking, working, 
limping, lying down

For escape avoidance pain responses include response prevention as part of the extinction process

To reduce medication-taking behavior, use scheduled, time contingent dose delivery, with gradual reduction in amount of 
medication per dose and/or day

To increase activity level, uptime, and/or physical exercise, determine baseline level and gradually increase at preset 
amounts, as determined by staff and patient, with frequent reinforcement

Apply the concept of shaping and gradual change for the initiation and increase in well behaviors

With consistent increase in well behaviors, slowly reduce the amount of positive and/or negative reinforcement to an 
intermittent varying schedule which reinforces the well behavior approximately 50% of the time

Use contingency management for overt pain and well behaviors in as many different environmental conditions and people 
to maximize ongoing generalization of the response and establishment of discriminate stimuli effects

Minimize/eliminate as many external controlling stimulus conditions that have been maintaining overt pain behavior in 
the natural environment as possible

Incorporate the cooperation of the patient and family if possible to directly apply contingency management strategies in 
the treatment and natural environments

Allow adequate time for contingency management to affect behavioral change, including following patients for at least 
3–6 months after active treatment to promote long-term maintenance

When possible, incorporate contingency management methods within interdisciplinary treatment approaches
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well behaviors. Vlaeyen and colleagues [26, 47, 48] have 
shown that this paradigm results in a reduction in the 
fear of pain when present, as well as fear of increased 
activity level and/or movement. Such a reduction in 
fear is thought to “desensitize” the patient and lead to 
an increase in willingness to engage in more adaptive 
well behaviors.

While the consequences of targeted well behaviors 
are not really emphasized within the exposure/desen-
sitization paradigm, the possible concurrent presence 
of operant conditioning here is obvious. This includes 
the real opportunity for positive and negative rein-
forcement through physical relief and/or absence of 
increased nociception, social praise, and self-praise. 
This point underscores the clear interactive nature 
between the various learning models.

Progressive muscle relaxation
As originally introduced, this method involves 
conditioning reduction in pain-related neuro-
physiological muscle excitation reaction in targeted 
striated muscles. This is accomplished by eliciting 
a reflex reaction in each targeted muscle by briefly 
tensing the muscle and then releasing it. This 
action is completed for all targeted muscle groups 
sequentially, thus pairing/associating these reflex 
responses across muscle groups and environmental 
stimuli. With repeated trials, these muscular reflex 
reactions are classically conditioned to occur across 
muscle groups with voluntary tension of just a few 
muscles. Given this conditioned reflex across stri-
ated muscles, patients can then trigger this response 
when needed to reduce pain-related muscle tension. 
Although research findings have called into ques-
tion the actual presence of and need for a condi-
tioned reflex response with progressive muscle 
relaxation [49], the utility of this method is widely 
acknowledged in clinical practice, including appli-
cation with tension and vascular-based headaches 
in adults and children.

Observational based therapeutics
While there is good evidence that observational 
learning effects are present and influence at least 
overt pain responses [38], the development of 
empirically based observational therapeutics and 
the systematic application of observational learn-
ing in clinical pain are lacking. This section briefly 
describes those clinical strategies/situations where 
observational learning effects are most likely to be 

subjective pain ratings, use of pain medications, and 
for low back pain patients, increased activity level. 
As with contingency management/operant therapy, 
research indicates that biofeedback is best applied in 
combination with other treatment modalities.

Respondent-based therapeutics
As the empirical research summarized in this chapter 
denotes, respondent learning effects can occur with 
those pain responses falling in the category of uncon-
ditioned reflexes (e.g., grimacing, withdrawal), escape/
avoidant behavior (e.g., lying down, taking pain 
medications), and generalized emotional responses 
(e.g., crying, fear reaction to nociception). Given this, 
respondent-based therapeutics applied to clinical pain 
have shown an increase in acceptance and popular-
ity. While the original explanation basis for Pavlovian 
conditioning has been expanded and modified with 
additional research findings [11, 16], the fundamental 
application remains rooted in Pavlov’s respondent con-
ditioning model, specifically, Pavlovian B conditioning 
involving use of the aversive unconditioned stimulus 
of nociceptive tissue damage or irritation. Exposure/
desensitization and progressive muscle relaxation 
training are the two respondent-based approaches 
with the most empirical support. They are summarized 
in this section; see Chapters 12 and 13 for in-depth 
description, evidence review, and application recom-
mendations. With a focus on musculoskeletal based 
chronic pain problems in adults, respondent methods 
have been shown to improve subjective pain ratings, 
increase activity, promote return to work, and reduce 
pain medication usage.

Exposure/desensitization
The fundamental paradigm involves gradually expos-
ing patients to stimulus conditionsÂ€– situations and/or 
behaviors which naturally elicit or have been classically 
conditioned to elicit pain nociception, fear of pain, 
and escape/avoidant pain behaviors. For example, a 
patient may be asked to engage in gradually increasing 
normal gait, exercise, and activities like stair climbing, 
which are time or distance based. It is important that 
this gradual increase in relevant well behaviors does 
not elicit or significantly exacerbate perceived pain 
nociception. Given that, repeated controlled exposure 
to engaging in these targeted well behaviors, while 
preventing the occurrence of incompatible escape/
avoidant pain behaviors, leads to the extinction of 
respondent conditioning effects influencing pain and 
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ensuring that the social model’s well behaviors are 
clearly and frequently reinforced during the group 
process.

Hopefully, the clinical and research communities 
will pay more attention to the potential effects and util-
ity of observational learning with pain patients. There 
is certainly a great deal to gain from studying such 
effects, leading to the development of clinically useful 
observational therapeutic methods.

Case example of clinical application
The following example represents an actual case 
treated in an interdisciplinary outpatient pain 
rehabilitation program. It serves to illustrate the 
effective application of those behaviorally based 
methods just reviewed. The description will also 
include application of other treatment modalities 
such as physical therapy and certain medications, 
which typically occur in concert with behavioral 
intervention. The focus of this clinical example will 
be on process as opposed to outcome, with some 
basic outcome information included.

Patient demographics and medical presentation
The patient was a 51-year-old mildly obese, married, 
white male with a high school education. He was cur-
rently off work and receiving workers’ compensation. 
He presented with a 2-year history of bilateral low 
back pain, with radiation into the right lower extrem-
ity, subsequent to a lifting injury sustained on the job 
as a truck driver. The pain was described as an aching 
sharp pain in the low back bilaterally, with secondary 
burning/shooting pain with numbness in the right 
lower extremity. The patient rated his subjective pain 
level at 8 on a 0–10 numerical scale. Initial post injury 
MRI showed a ruptured/herniated disk at lumbar ver-
tebrae 4–5 (L4–5), while a more recent MRI showed 
some residual scar tissue at L4–5. Recent electro-
myography (EMG) of right lower extremity showed 
some residual nerve damage. All laboratory findings 
were within normal limits. Physical examination was 
within normal limits except for bilateral muscle ten-
derness with trigger points over the paraspinal lum-
bar region, as well as dermatomal sensory loss and 
mild muscle wasting in the right lower extremity. 
The patient did report suffering from hypertension, 
which was well-controlled with medication. Prior 
treatments included three lumbar epidural steroid 
injections with only time-limited benefit, multiple 
trials of passive and active physical therapy, partial 

present, specifically, those situations where social 
modeling is present and may influence pain and 
well behaviors. Obviously, given the lack of sys-
tematic evidence, any specific guidelines or rec-
ommendations regarding the general application 
of observational-based therapeutics would be pre-
mature. Regardless of this and within the clinical 
arena, it is important to at least be aware of potential 
observational learning effects. The most obvious 
clinical situation rich with potential opportunities 
for Â�observational learning to occur involves group 
therapy/treatment methods.

Group therapy/treatment
Within the clinical environment, it is not uncom-
mon for pain patients to receive psychological and 
physical therapy using a group format. Detailed 
descriptions and recommendations on group ther-
apy are given elsewhere [50, 51]. While the specific 
content, duration, and frequency of such groups 
can vary greatly, all involve pain patients observ-
ing one another participating in a structured activ-
ity. Herein lies the occasion for ongoing social 
modeling/observational learning. Unfortunately, 
the extent and appropriateness of such effects are 
for the most part not known or controlled. Thus, 
patients might receive either positive and/or nega-
tive therapeutic effects on pain behaviors from such 
observational learning. Negative effects might be 
particularly likely if there are few or no patients in 
the group exhibiting more appropriate and adaptive 
well behaviors.

Given the potential for actual negative therapeu-
tic effects from observational learning and while no 
clear evidence is currently available to support it, 
an obvious point to consider is to include patients 
in both psychological and physical therapy groups 
that can serve as positive, appropriate social mod-
els. Obviously, this may not be possible in all cases, 
but can be accomplished most of the time if efforts 
are made to have patients at various stages of treat-
ment and improvement participate in the group. 
Based upon observational learning theory, it should 
also be advantageous to focus on the commonalities 
across patients to increase perceived similarities. 
This should increase the probability and salience of 
any social modeling effects. In addition and realizing 
the presence of and opportunity for operant learn-
ing within groups, the potential influence of obser-
vational learning might be increased significantly by 
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and consequent stimuli influencing pain behavior. 
These included the development of antecedent con-
ditioned/discriminative stimuli and residual tissue 
damage/irritation, and the addition of contingent 
escape/avoidance of drug withdrawal and positive 
economic gains.

Both the patient and his wife were interested in 
improving his pain responses, increasing his gen-
eral level of function, as well as reducing his opioid 
medication usage. Given the level of interest and 
cooperation, it was determined that application of 
behavioral techniques on an outpatient basis would 
be possible. The patient was asked to monitor his 
subjective pain rating using the 0–10 scale on a daily 
basis, with The Pain Behavior Checklist completed by 
staff on a weekly basis. In keeping with recent recom-
mendations regarding outcome evaluation [53], the 
Brief Pain Inventory [54, 55], and Beck Depression 
Inventory (see Chapter 13), along with these other 
measures, were used to assess treatment outcome. 
The patient’s ICD-9 [57] based diagnoses included 
low back pain with radicular symptoms, chronic pain 
syndrome, and major depression.

Behavioral/interdisciplinary treatment
The patient was scheduled to participate in an out-
patient pain rehabilitation program for 6 weeks, 3 days 
a week for 4–6 hours per day. This included individual 
and group therapy. The patient also received physical 
therapy and medication management concurrently 
with the behaviorally based treatments, with the wife 
being seen once a week to receive information to better 
understand the patient’s pain presentation and appro-
priate responses to the patient’s pain and well behaviors 
within the natural environment. Table 11.8 summa-
rizes the behavioral treatment methods used for tar-
geted pain and well responses. A review of the table 
indicates that a number of responses were targeted, 
with behavioral methods across the operant, respond-
ent, and observational therapies utilized. Likewise, the 
basic recommendations specified in Table 11.6 regard-
ing proper application of contingency management 
were followed. The specific dosing and rate reduction 
for opioid withdrawal followed clinical protocols and 
guidelines [58, 59].

Physical therapy treatment focused on active 
methods to gradually increase range of motion, gait, 
strength, and activities of daily living, with behavio-
ral treatment concurrently applied to those relevant 
targeted behaviors occurring during physical therapy. 

diskectomy and laminectomy at L4–5 about 1 year 
after original injury, and medication management. 
Medications included ongoing opioids, anti-seizure 
medications for neuropathic based pain, muscle 
relaxants, and various sleep medications. The patient 
was also showing some dysphoria, poor appetite and 
sleep pattern, increased fatigue, reduced sex drive, 
and moderate anhedonia, indicating the presence of a 
major depression.

Functional behavioral analysis
In addition to the medical evaluation and history, 
behavioral/psychological information was obtained 
during a separate evaluation interview with the patient 
and his wife. This included specific questions to iden-
tify acute and chronic controlling stimuli for various 
pain behaviors, as well as the patient’s fear of pain with 
activity and return to work. Direct behavioral obser-
vation was obtained during the medical and psycho-
logical/behavioral evaluations using the Pain Behavior 
Checklist [52], with the patient also completing the 
Spouse Response Inventory [29].

Table 11.7 summarizes the findings from this 
behaviorally based assessment. (Note:Â€All of the infor-
mation about controlling stimuli and pain responses 
delineated during the acute state, except the ruptured 
disc, were obtained from patient and spouse histori-
cal self-reports.) A review of the acute state portion 
of the table shows that the patient’s pain responses 
were influenced by a number of other antecedent and 
consequent stimulus conditions besides just the disk 
herniation. These included multiple environmental 
stressors along with the brother’s modeling effects, as 
well as at least four significant contingent consequent 
stimulus groups delivering both negative reinforce-
ment (reduction in the aversive experience of subjec-
tive pain perception, tissue damage/irritation, and 
environmental stressors) and positive reinforcement 
(increase in social attention). These acute conditions 
along with those controlling stimuli which occurred 
as the patient’s pain became more chronic, were suf-
ficient to initiate and maintain the patient’s clinical 
pain presentation. The bottom portion of Table 11.7 
describes in more detail the observed pain responses 
and controlling stimuli present for the patient’s 
chronic state as identified during the initial behavio-
ral based assessment. A review of this portion of the 
table shows the presence of some additional chronic 
pain responses (e.g., use of brace and cane, images of 
being in a wheelchair), as well as a host of antecedent 
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Outcome and follow-up
Post-treatment assessment showed significant 
improvement in all targeted pain and well responses, in 
addition to significant positive changes in the patient’s 
Brief Pain Inventory and Beck Depression Inventory 
scores. The patient had been successfully withdrawn 

The patient also received clinically appropriate non-
opioid medications. These included pregabalin for 
nerve fiber irritation (neuropathic) nociception, tiza-
nidine for lumbar muscle tension (myofascial) nocic-
eption, and trazodone for improvement in sleep and 
mood.

Table 11.7â•‡ Case example. Primary and secondary pain responses and controlling stimuli by acute and chronic pain states (52-year old 
male with 2-year history of work-related low back pain)

Controlling antecedent stimuli Pain responses Controlling consequent stimuli

Acute state

TISSUE DAMAGE/IRRITATION
with ruptured disc at L4–5
ENVIRONMENTAL STRESSORS

NEUROPHYSIOLOGICAL
ascending, cortical, descending, 
chemical excite

↓ SUBJECTIVE PAIN
PERCEPTION:Â€with opioids, lying 
down, guarding, limping

with workboss issues and physical
strain with age, $ expenses from
child injury, wife lost job 
Pain Response Models
with brother disabled from low
back injury

GROSS MOTOR
moaning, pain complaints
guarding, limping, taking
opioids, lying down
Cognitive/Subjective
fear of pain, pain is unbearable

↓TISSUE DAMAGE/IRRITATION 
with rest, limping, guarding ↓ 
ENVIRONMENTAL STRESSORS with 
↓ work issues-strain, delay of bill 
payments due to injury ↑ SOCIAL 
ATTENTION with friend visits, waited 
on by family, more wife affection

ENVIRONMENTAL STRESSORS Chronic state  
GROSS MOTOR

↓ or AVOID STRESSORS

with no return to work=$ demands
& boss demands to return, marital
conflict, suggestions pain not real

acute state responses
plus brace/cane
COGNITIVE/SUBJECTIVE 
fear of pain, pain is unbearable, 
depression, images in wheelchair 
Neurophysiological diminished acute 
state responses plus ↑ muscle tension

with ↓ demands from wife-boss-  bill 
collectors, justify no return to work & 
pain not real

CONDITIONED/DISCRIMINATIVE ↓ or AVIOD SUBJECTIVE PAIN

STIMULI
with stairs, contact with wife-boss,  
sexual arousal, thoughts of work

PERCEPTION
with increase in acute state behavior, 
use of TENS, message, sleeping

PAIN RESPONSE MODELS

with more disabled brother
contact

↓ or AVOID DRUG WITHDRAWAL 
with increase in opioid medication

Tissue damage/irritation  
with L4–5 scar tissue & nerve fiber irritation

↑ SOCIAL ATTENTION 
with more contact by children, 
brother, friends, other patients

↑ ECONOMIC GAINS with workmans’ 
compensation &
short-term disability $ ↓ or avoid 
tissue damage/irritation with 
continued acute state behavior plus 
back brace & cane

Primary (i.e., important contributor) stimuli/responses in capital letters; secondary (i.e., less important contributor) stimuli/responses in 
italics.

TENS:Â€transcutaneous electrical nerve stimulation.
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significantly from inclusion of behavioral therapeu-
tics in their treatment plan. There are, however, appli-
cation limits with the behavioral therapeutics that 
should be considered.

Application limits
While behaviorally based therapeutics with chronic 
pain have solid empirical support, the majority of 
this research has been on chronic low back, head-
ache, and musculoskeletal pain patients. Substantial 
evidence is lacking regarding application of behav-
ioral methods with a number of other painful con-
ditions such as complex regional pain syndrome, 
cancer pain, and some visceral pain syndromes. This 

from opioids and was showing significant improve-
ment in sleep, sex drive, and appetite. At six-month 
follow-up gains were maintained, with the patient also 
having been able to discontinue his trazodone medi-
cation. He reported having settled his worker’s com-
pensation case and currently being in school to acquire 
necessary skills for pursuing a job within his physical 
restrictions/limitations.

This case example describes a successful appli-
cation of behaviorally based therapeutics within an 
interdisciplinary treatment setting. Obviously, all 
patients may not show the kind of positive response 
demonstrated here. Although, the vast major-
ity of chronic pain syndrome patients can benefit 

Table 11.8â•‡ Case example. Behavioral treatment methods by targeted pain and well responses

Target behaviors Behavioral treatment methods Rationale/effects

Pain responses

Verbal pain complaints, 
moaning, guarding, limping, 
lying down

Extinction (withhold social attention to behaviors in 
clinic and at home)  
Reduce Environmental $ Stressor (wife gets job) 
Reduce Pain Model (limit contact with brother)

Stop contingent positive reward, 
reduce antecedent stressor & 
modeling effects

Use of back brace and cane, 
fear of pain

Extinction (withhold social attention & pain contingent 
usage)  
Exposure/Desensitization (initial very limited time 
contingent standing to walking without back brace 
and repeat without cane, with gradual increase in 
across time/distance across multiple settings)

Stop contingent positive & negative 
reward, gradually reduce escape/
avoid fear, generalized settings

Taking opioids, fear of 
withdrawal & pain increase

Extinction (withhold pain contingent usage)
Exposure/Desensitization (time contingent delivery, 
with gradual preset reduction in 24-hour dose until 
discontinued)

Stop contingent negative reward, 
gradually reduce escape/avoid fear 
of withdrawal/pain

Increase in lumbar muscle 
tension

Progressive muscle relaxation (daily practice using CD 
recording with restorative and preventive daily use)

Conditioned reflex muscle relaxation 
response to reduce muscle tension

Well responses

Increases in activity/
standing- walking without 
brace/cane, exercise 
tolerance, smiling/ laughing, 
reduced pain reports/ 
subjective ratings

Contingency Management (ongoing contingent 
delivery of positive reinforcers, including social  
praise-massage-free time, across multiple settings 
using shaping technique)
Social Modeling (daily exposure individually and 
in groups to patients engaging in reinforced well 
behaviors across settings)

Start contingent positive reward 
to increase well behaviors across 
multiple settings, with addition of 
observational learning effects

Climbing stairs, driving Contingency Management (ongoing contingent 
delivery of positive reinforcers using shaping 
technique)
Exposure/Desensitization (gradual, repetitive, exposure 
to stairs and sitting in car within reinforced shaping 
technique)

Start contingent positive reward to 
increase stair climbing and driving, 
while reducing avoidance fear

Note:Â€Positive reinforcers were initially delivered continuously and gradually reduced to intermittent delivery approximately 50% of the time.
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with other treatment approaches. More research deter-
mining the effectiveness and upper limits of behavio-
ral methods with a variety of other chronic and acute 
painful conditions, clinical settings, and patient popu-
lations is needed. Likewise, studying and developing 
clinically useful methods using observational learning 
effects need to be done. Research on possible strategies 
to reduce/prevent relapse with behavioral techniques 
is lacking [61, 62], as well as more studies examining 
the potential utility of more broad-based environmen-
tal stimulus control strategies to better manage clinical 
pain [63].

Behaviorally based therapeutics have enjoyed a rich 
history of research and clinical application. However, 
only with continued scientific efforts focused on such 
concepts and treatment methods can they evolve and 
maintain an important role in the understanding 
and management of clinical pain. The alternative is a 
gradual decline to “extinction” of this critical body of 
knowledge.
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Cognitive-behavioral therapy (CBT) is a skills-based 
treatment approach that focuses on teaching patients 
ways to identify and change maladaptive thoughts, feel-
ings, and behaviors, and to replace them with those that 
are more adaptive, with the ultimate goal of improving 
patients’ overall quality of life and reducing psychologi-
cal distress. In addition, cognitive-behavioral treatment 
approaches focus on changing certain target behaviors 
that appear to be problematic and teaching adaptive 
ways of coping. Cognitive-behavioral approaches have 
been shown to be highly effective in treating a range of 
disorders, from depression and other mood disorders to 
pain disorders in adults and in children. The application 
of the cognitive-behavioral model to the management of 
chronic pain is based on the understanding that pain is a 
complex experience that is not only influenced by the pres-
ence of underlying pathology, but also by an individual’s 
thoughts, emotions and behaviors [1]. When applied to 
the treatment of chronic pain, the CBT approach targets 
patients’ maladaptive cognitive and behavioral coping 
and promotes the adoption of perceptions of enhanced 
personal control related to pain and an adaptive and active 
problem-solving approach to pain management.

Cognitive and behavioral interventions have 
gained considerable empirical support for their effi-
cacy in the management of chronic pain. In a study of 
28 veterans with chronic pain, Kerns et al. found that 
relative to patients placed in a wait-list (WL) control 
condition, patients who received behavioral and cogni-
tive behavioral treatments for their pain demonstrated 
significant reductions in their use of the health-
care system [2]. In addition, only patients receiving 
CBT showed significant improvements on multiple 
Â�self-report measures of pain severity, affective distress, 
instrumental daily activity, and dependency. A study 
by Turner and Clancy demonstrated the efficacy of 
cognitive-behavioral (CB) and operant-behavioral 
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(OB) therapy in the treatment of chronic low back pain 
when compared to a WL control condition [3]. Their 
results indicated that participants assigned to the CB 
or OB conditions demonstrated significantly greater 
improvements in physical and psychosocial disability 
when compared to participants in the WL condition. 
While improvements reported by the CB and OB par-
ticipants were not significantly different at 12-month 
follow-up, participants in the CB condition reported 
higher treatment satisfaction and rated their treatment 
as more helpful. Research also suggests that CB inter-
ventions can have the added benefit of decreasing the 
use of clinical services and costs associated with pain 
care [4]. As a more recent example, in a randomized 
controlled trial conducted by Turner et al., patients 
completing a four-session CB intervention for pain 
associated with temporomandibular disorder showed 
significantly greater improvements in adaptive coping 
with pain, lower pain interference, and greater clini-
cally meaningful improvements in pain intensity, jaw 
function, and depression at 12-month follow-up when 
compared with patients assigned to an education/atten-
tion control condition [5]. This particular study has 
been praised for its methodological rigor and sophis-
tication among randomized clinical trials evaluating 
cognitive-behavioral interventions for pain [6]. In a 
frequently cited meta-analysis, Morley et al. concluded 
from the examination of 25 randomized controlled tri-
als that CBT for chronic pain is effective, as it resulted 
in significantly greater improvements in pain experi-
ence, cognitive coping and appraisal, and reductions 
in behavioral expressions of pain when compared with 
alternative active treatments [7]. Further, in a recent 
meta-analysis of 22 randomized controlled trials of 
psychological treatments for non-cancerous chronic 
low back pain, CB and self-regulatory treatments were 
found to be efficacious [8].

Psychopharmacologic, behavioral, and psychotherapeutic approaches
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increasing the distance walked with each visit to the 
therapist. Goals do not have to focus on exercise; 
rather, goals can include performing activities such as 
having lunch with a friend, working on an art project 
or other hobby, or spending more time with family. 
Each therapy session would begin with a review of 
the goals assigned during the previous session and an 
evaluation by the patient and the therapist, using a 
weekly goal completion form, to determine the extent 
to which the patient achieved the assigned goals 
(See Figure 12.1). Making homework evaluation an 
expected part of treatment increases the likelihood 
of homework completion and builds into therapy 
an opportunity to positively reinforce the patient for 
goal accomplishment.

Cognitive restructuring is a process for teach-
ing patients to recognize the thoughts that give rise 
to negative emotions, to evaluate the thoughts by 
gathering evidence for or against the thought, and 
then to change negative thoughts into more adaptive 
thoughts. One of the first steps in teaching this skill 
is to educate the patient on the power of “automatic 
thoughts.” Automatic thoughts are thoughts that one 
has immediately after getting any kind of information. 
They occur very quickly, and without instruction to 
pay sufficient attention to them, patients may not even 
be aware of them. Automatic thoughts are often very 
adaptive. For example, a person arriving home late one 
evening to find his front door open and broken glass on 
his steps might immediately think that someone had 
broken in to his house. However, there are times when 
automatic thoughts are not based on logic, but instead 
are based on biases and faulty information. These 
thoughts can trigger even more negative thoughts that 
can have an impact on emotions and how patients feel 
physically, including the experience of pain. Patients 
can usually identify a time when they became emo-
tionally worked up over an event only later to find out 
that their thoughts were not accurate and they had 
been unnecessarily upset. Using a cognitive restruc-
turing worksheet is a helpful way to bring a patient 
through the process of how to identify and challenge 
negative thoughts. As practice continues, individuals 
gain skill in changing maladaptive thoughts and thus 
reducing negative emotions that can impact pain (see 
Figure 12.2).

When some people begin a project it is very hard 
for them to stop working on it before it’s completed. 
They work on the project non-stop despite the onset 
of pain. As a result of “working through” the pain, the 

Structure of cognitive-behavioral 
therapy for chronic pain

Key components of CBT for pain 
management
The primary goal of CBT for pain management is 
to promote an active approach to tackling the many 
challenges associated with the experience of chronic 
pain. A shift from a perspective of helplessness with 
regard to these challenges to one of personal respon-
sibility, self-control, and confidence is encouraged. 
The cognitive-behavioral approach is informed by 
the understanding that people generally do not stop 
being active because of pain, but because they have 
become adjusted to the idea that they are physically 
disabled. Thus, CBT for chronic pain involves chal-
lenging negative thinking, changing behaviors that 
are contributing to the experience of pain, and teach-
ing patients ways of safely reintroducing enjoyable 
activities. This can be a particularly daunting task 
when pain-related thoughts and behaviors have been 
in place for many years.

While CBT for chronic pain may include a variety 
of skills and techniques, there are several components 
that may be considered “core elements” to this approach 
for chronic pain management. These elements include 
graded homework assignments, cognitive restructur-
ing (i.e., teaching patients to challenge negative think-
ing), relaxation training (i.e., teaching diaphragmatic 
breathing, visual imagery, progressive muscle relaxa-
tion, etc.), and time-based activity pacing (i.e., teach-
ing patients to pace themselves based on time rather 
than work accomplished).

Since individuals who experience chronic pain 
often report reduced activity levels and declines in 
social role functioning, graded task assignments that 
emphasize increased activity and productive func-
tioning are essential for treatment and encourage the 
reintroduction of a healthy and more active lifestyle. 
Prior to the onset of treatment, a therapist should 
work with the patient to outline the specific overall 
treatment goals that will be worked towards over the 
course of therapy. These goals should be behavioral 
and quantifiable rather than goals such as “experi-
encing less pain” or “feeling better about myself ”. For 
example, a patient who has set an overall treatment 
goal of walking 1 mile per day by the end of the treat-
ment program could begin by setting the goal of walk-
ing half a mile three times per week and gradually 
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require different active-rest cycles, using a time-based 
pacing strategy will reduce time spent recovering from 
pain flare-ups due to over activity.

When placed in the proper sequence, the skills 
taught in each CBT session build on one another in 
a sequential manner, encourage confidence and self-
efficacy, and help to promote increased control over 
the experience of chronic pain. There are a number of 
CBT-based treatment manuals available that can be 
useful treatment tools for therapist and patients (see 
Table 12.1).

Treatment modality:Â€ 
individual vs. group treatment
Cognitive-behavioral therapy for pain management 
can be facilitated in individual or group formats, both 
with potential benefits and challenges that are impor-
tant to consider when choosing the optimal treatment 
modality for a new patient. While individual therapy 

level of pain increases as the patient continues work-
ing on the project. This can sometimes result in severe 
pain that requires rest for an extended period of time 
before a person is able to work again. Once the pain 
decreases, the person may feel the necessity of work-
ing extra hard in order to catch up on time lost, and 
does everything on the “to do” list on that day, only to 
end up in more pain for days afterwards. This cycle of 
work, pain, and rest is very common for individuals 
who have chronic pain. One method for breaking this 
cycle is called “time-based pacing.” Time-based pacing 
is a process in which activity breaks are based on time 
intervals, not on how much of the job is completed. For 
example, a patient is asked to identify a job they fre-
quently do that can result in increased pain. The patient 
is asked to estimate how long he can perform the job 
before his pain increases (active time) and how long 
he will need to rest before becoming active again (rest 
time). This active-rest schedule is then used when com-
pleting the entire project. Although different jobs will 

Therapy Session Number: _____ 

Please rate goal accomplishment for the week by marking the scale below: 0 (not at all 
accomplished) to 10 (completely accomplished).  Please complete for each established
goal.  

Goal 1. Walk around the block twice a week_________________ 
_______________________________________________________________ 
0 1 2 3 4 5 6 7 8 9 10 
Notes: _only walked around the block once____________ 

Goal 2.  Go to lunch with my friend________________ 
_______________________________________________________________ 
0 1 2 3 4 5 6 7 8 9 10 
Notes: ____________________________ ____________________ 

Goal 3. _Work on an art project___________________________________________ 
_______________________________________________________________ 
0 1 2 3 4 5 6 7 8 9 10 
Notes: ____________________________ ____________________ 

Goal 4. ____________________________________________________ 
_______________________________________________________________ 
0 1 2 3 4 5 6 7 8 9 10 
 
Notes: ____________________________ ____________________ 

Goal 5. ____________________________________________________ 
_______________________________________________________________ 
0 1 2 3 4 5 6 7 8 9 10 

Notes: ____________________________ ____________________ 

Figure 12.1â•‡ Weekly goal completion 
form. Adapted from Fig. 4.1, p.30 from 
Managing Chronic Pain by Otis, John D. 
(2007) By permission of Oxford University 
Press, Inc.
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that often accompany chronic pain. Further, conduct-
ing treatment in a group format allows patients who 
have chronic pain to gain valuable social support from 
other group members. However, there are times when 
individual therapy will be the treatment approach of 
choice. Individual therapy provides greater opportu-
nity for patient-specific problem solving and goal set-
ting. For example, in an individual format, a therapist 
can devote more time to directly addressing the issues 
and challenges most relevant to the patient and tailor-
ing treatment to meet his needs. There is more flex-
ibility in timing of sessions when providing individual 
therapy, as sessions can be scheduled to meet the needs 
of one person rather than a group. In addition, a patient 

is sometimes specifically requested by patients, there 
are several advantages to group treatment. First, group 
treatment is more time-efficient for the therapist, who 
is able to provide treatment to anywhere from 5 to 10 
participants at the same time. Second, group treatment 
provides a mechanism for participants to learn cop-
ing skills from other group members who may have 
similar pain complaints or who have had to overcome 
similar hurdles in coping with a painful medical con-
dition. Utilizing real-life examples from group mem-
bers is helpful when illustrating the use of new skills 
(e.g., cognitive restructuring). Third, interacting with 
others in a group may enable patients to see that they 
are not alone in dealing with the distress and disability 

Situation Emotion
Automatic
thought 

Evidence
for

Evidence
against

Positive
coping
thought

Describe
the event
that led to
the
unpleasant
emotion     

Specify
sad, angry,
etc. and
rate the
emotion
from 0 to
100%      

Write the
automatic
thought
that
preceded
the
emotion

What is the
evidence
that this
thought is
true?

What is the
evidence
that this
thought is
false?

What else
can I say to
myself
instead of
the
automatic
thought?      

My pain 
increases
for no 
apparent
reason  

Frustrated
100%  

depressed
70% 

I cant take
this, I cant
cope with
my pain   

Sometimes
it is hard to
do the
things I
want to do
because of
my pain      

There are
times when
the pain is
not so bad,
and I can
have a good
time doing
activities I
enjoy  

Even though I
may feel pain
at times, I am
still able to do
many things,
and I can cope
well many
times. I will
focus on my
positive
abilities to
cope with
anything
that comes
my way

Emotion

Re-rate the
emotion from
0 to 100%   

Frustrated
40%  

Depressed
30%  

Figure 12.2â•‡ Cognitive restructuring worksheet adapted from Fig. 7.1 p. 62 from Managing Chronic Pain by Otis, John D. (2007)  
By permission of Oxford University Press, Inc.
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time and effort involved in making lifestyle changes 
while highlighting the numerous potential benefits of 
doing so. It is important that therapists acknowledge 
the limitations of treatment and set realistic expecta-
tions related to treatment outcomes (i.e., the pain may 
never go away). Lastly, to best facilitate maintenance 
of treatment effects, teaching relapse prevention and 
problem-solving skills is imperative.

Application of the CBT model  
to the primary care setting
A “stepped care” approach, which emphasizes care 
coordination among providers, can be used to assist 
primary care physicians when treating patients who 
have chronic pain. Using this approach, the level of care 
is guided by a patient’s response to treatment and readi-
ness to engage in self-care [9]. This approach has been 
used for a variety of medical conditions and health 
behaviors including alcohol use [10], cigarette use [11], 
and cholesterol level reduction [12]. The approach can 
be conceptualized as consisting of three successive 
steps that are guided by the patient’s response to treat-
ment in the preceding step.

Step 1 is appropriate for all patients seeking treat-
ment for pain from their primary care provider; it 
involves identifying and addressing specific patient 
concerns about pain and enhancing patient readiness 
for self-care. For example, one common concern of 
patients is that pain is a symptom of underlying disease 

may report feeling uncomfortable sharing information 
with a group.

Important treatment issues
Several specific issues that can influence the effective-
ness of treatment warrant further discussion, including 
access to care, engagement in treatment, and mainte-
nance of treatment effects. While CBT approaches have 
been found to be highly effective, providers may need to 
continually work to reduce barriers and increase access 
to care. One way that therapists can facilitate access is 
by regularly communicating with other healthcare pro-
viders, such as primary care physicians, who frequently 
interact with patients with chronic pain. These provid-
ers can be encouraged to educate their patients regard-
ing non-invasive treatment options such as CBT. Access 
can also be facilitated by offering treatment in accessible 
locations such as community-based clinics, or in office 
space within the primary care setting. In order for ben-
efits to be obtained from CBT for pain management a 
patient will need to be engaged in the process of therapy 
and adhere to weekly treatment goals. This should be 
encouraged in the first session of therapy by giving the 
patient a simple and convincing rationale for investing 
time and effort in treatment. Providing the patient with 
a convincing rationale for coming to therapy, consist-
ently practicing newly learned skills, and completing 
out-of-session homework is critical. Additionally, it is 
beneficial to assist the patient with maintaining moti-
vation to adhere to treatment by acknowledging the 

Table 12.1â•‡ Cognitive behavioral therapy (CBT)-based treatment manuals

Title Author Brief description

Managing Chronic Pain:Â€A Cognitive-
Behavioral Therapy Approach
(Both Therapist Guide and Patient Workbook 
available)

John D. Otis, Ph.D. CBT manual for the treatment of chronic 
pain, part of acclaimed Treatments That 
Work Series, helpful for both clinicians and 
patients

Cognitive Therapy for Chronic Pain:Â€A 
Step-by-Step Guide

Beverly E. Thorn, Ph.D. Cognitive therapy for pain management, 
helpful for clinicians working with patients 
living with chronic pain

Mastering Chronic Pain:Â€A Professional’s 
Guide to Behavioral Treatment
(Both Therapist Guide and Patient Handbook 
available)

Robert N. Jamison, Ph.D. CBT-based program for pain management, 
helpful for both clinicians and patients

Managing Pain Before it Manages You, 
3rd edn.

Margaret A. Caudill, M.D., 
Ph.D., M.P.H.

Useful self-help reference for patients 
trying to manage chronic pain

The Pain Survival Guide:Â€How to Reclaim 
Your Life

Dennis C. Turk, Ph.D and Frits 
Winter, Ph.D.

Self-help reference for patients trying to 
cope with the impact of chronic pain on 
daily life, part of APA Lifetools series
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Interdisciplinary pain management programs are well 
suited for this type of patient care. For these patients, 
more extensive involvement of the psychologist or 
other mental health professionals may be indicated. 
Psychologists can teach providers to encourage and 
motivate patients to take advantage of the services that 
psychologists have to offer.

Application of the CBT model to 
different populations

Children
Brief episodes of acute pain related to routine injuries 
and illnesses are common throughout development, 
with 15% of healthy school-aged children reporting 
brief episodes of pain [16]. Children typically have 
short-lived responses to acute pain, and normal activity 
is often quickly resumed, as is typically observed with 
adults. However, chronic pain in children, often associ-
ated with an underlying disease, a traumatic injury, or 
an ongoing trauma causing sustained injury can result 
in a considerable amount of suffering in the child and 
family, disruption of the family routine, and restriction 
of the child’s daily activities, thereby increasing the risk 
of long-term disability [17]. Chronic pain in child-
hood has been shown to interfere in children’s quality 
of life, causes many missed days from school, and often 
causes the family to seek medical care for pain relief 
[18]. In fact, chronic pain in childhood can often result 
in somatic and psychiatric dysfunction, with studies 
showing that children experiencing chronic pain are 
more likely than other children to complain of anxi-
ety, to demonstrate hypochondriacal beliefs, to engage 
less frequently in social activities, and to experience 
higher levels of generalized anxiety [19]. Chronic pain 
conditions in childhood may arise due to known injury 
(such as rheumatologic disease, sickle cell disease, or 
HIV infection), or to traumatic injury (due to burns, 
physical abuse, or motor vehicle accidents), while 
some chronic pain conditions in childhood may have 
less clear etiologies, e.g., chronic headache [16]. Due 
to increased research over the past 20 years on chronic 
pain in children, we now understand that children’s 
pain, like adult’s pain, is not simply directly related to 
the extent of physical injury or level of tissue damage, 
but is influenced by many psychological factors that 
can modify the neural signals for pain and increase or 
decrease a child’s distress. Researchers have suggested 
that children’s pain is more plastic than that of adults, 

or pathology. Once this concern is identified, the pri-
mary care provider can address it by explaining how 
obtaining a detailed medical history and performing a 
diagnostic examination can exclude such conditions. 
A patient who has pain may also fear that exercise or 
activity will result in further injury. This concern can 
be addressed by explaining the benefits of remaining 
active and by creating a plan with the patient for gradu-
ally returning to a safe level of activity.

Techniques based on motivational interviewing 
can be employed by primary care providers to encour-
age patients’ readiness to engage in self-care behaviors 
[13]. These techniques include addressing a patient’s 
unrealistic expectations of the likelihood of a medical 
cure for pain, offering support for effective self-care 
strategies he/she is currently using, and develop-
ing a plan for managing pain flare-ups. Psychologists 
can facilitate this communication by educating and 
training primary care providers, medical residents, 
and interns in motivational interviewing to improve 
Â�provider–patient communication.

Step 2 is appropriate for patients who continue to 
experience pain and disability several weeks after the 
initial primary care visit. These patients require a more 
active approach to pain management that may include 
identifying the specific difficulties they are experiencing 
(e.g., pain when lifting heavy objects at work), develop-
ing and implementing an individually tailored treat-
ment plan, and providing support and follow-up. Given 
that implementing this intervention might require 
additional time, a consultation with a psychologist is an 
important option for a primary care provider. After a 
brief screening evaluation, the psychologist determines 
whether the patient’s goals are more likely to be achieved 
through brief individual therapy or a more comprehen-
sive program for pain management. Alternatively, the 
psychologist can encourage the patient’s engagement 
in psychoeducational groups led by peers or health-
care professionals with expertise in pain management. 
Research studies investigating the efficacy of active 
psychoÂ�educational programs for patients with pain 
have yielded positive results [14, 15].

Step 3 is appropriate for the patient who con-
tinues to experience a significant level of disability 
and emotional distress despite the efforts of the pri-
mary care provider or the availability of brief therapy 
or psychoeducational programs. Individuals in this 
stage may have complex medical and social histories 
and are often seen as very challenging cases to man-
age within the limitations of the primary care setting. 
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on the presence or absence of a caregiver during a 
painful medical procedure, with some studies find-
ing that children whose mothers were present were 
more distressed, but that children prefer parents or 
caregivers to be present [23]. Parents’ attitudes and 
expectations, their anxiety levels, and whether they 
are overly protective and reinforcing of dependence 
are variables that may affect children’s ability to suc-
cessfully cope. Also, some parents may inadvertently 
cue and reinforce their child’s distress, while others 
may promote coping by the child [24]. Due to the 
number of parental variables that may influence child 
coping, there is a need to assess characteristics of the 
parent, child, and parent–child interactions when 
assessing pain in children. Given the host of factors 
that may influence a child’s experience of pain, it is 
not surprising that the treatment of pain in child-
hood requires an integrated approach, informed by 
the many factors that may influence a child’s pain, 
including the family and cultural factors that might 
impact the child, and the child’s current methods 
of coping with pain. Kozlowska et al. present a con-
ceptual model and practice framework for manag-
ing chronic pain in children and adolescents, which 
includes an integrated family-based assessment and 
treatment approach [25]. The authors emphasize the 
need to identify the contribution of various systems 
on a children’s subjective experience of pain, thereby 
avoiding the deleterious polarization of the pain as 
either “physical” or “psychogenic.”

Cognitive-behavioral treatments for chronic pain 
in children provide children with concrete strategies to 
lessen their pain and distress and help them return to 
developmentally appropriate activities. Some CB strat-
egies that have been utilized with child patients with 
pain include teaching children distraction techniques 
(such as counting) during painful medical procedures, 
or thinking about a favorite holiday. In addition, chil-
dren have found it helpful to “throw away” negative 
thoughts about their ability to cope and instead utiliz-
ing positive coping thoughts such as “I can cope with 
anything that comes my way; I am very strong and 
brave.” Children have also found relaxation techniques 
helpful for coping with painful procedures. Parents can 
also be taught such cognitive-behavioral strategies, so 
that children can be reminded to utilize them when 
participating in normal daily activities. The ultimate 
goal of CB strategies is to help children have concrete 
tools to cope with their experience of pain so that devel-
opmentally appropriate activities can resume.

such that psychosocial factors may exert an even more 
powerful influence on children’s pain perception than 
on adults’ pain perception [20]. For example, parents’ 
response to children’s expression of pain can either 
further exacerbate or reduce the child’s perception 
or expression of pain. In addition, children’s ongoing 
physical growth may also play a role in their ability to 
recover more quickly than adults from injury.

The presentation of chronic pain in children may 
also differ from that of adults, and there are numer-
ous factors that may influence the child’s experience 
of pain, including child factors (e.g., cognitive level, 
or temperament), behavioral factors (e.g., child’s dis-
tress responses, avoidance of activities), cognitive fac-
tors (e.g., expectations about treatment efficacy), and 
emotional factors (e.g., anticipatory anxiety, depres-
sion [20]. While some of these factors are stable for a 
child (e.g., temperament), other factors change pro-
gressively, (e.g., age, cognitive level, physical state, and 
family learning). Child factors and situational factors 
(e.g., level of control over situation) may interrelate to 
shape how children generally interpret the various sen-
sations caused by tissue damage. For example, as chil-
dren grow, they learn ways to express pain and ways to 
cope with pain, and their experience is certainly shaped 
by their family, culture, and interactions with caregiv-
ers and peers. This notion is consistent with Melzack 
and Wall’s gate control theory, which conceptualized 
pain as a multidimensional experience, characterized 
by physiologic, affective, cognitive, behavioral, and 
social dimensions [21]. Thus, even though the tissue 
damage for several children may be the same, certain 
factors specific to each child or to each child’s environ-
ment can intensify pain and distress, trigger pain epi-
sodes, and prolong pain-related disability, while other 
factors may buffer the effects of the pain, and enable the 
child to engage in healthy coping, and lessen distress. 
Thus, a thorough assessment is crucial to determine 
the extent to which cognitive, behavioral, emotional, 
or situational factors contribute to or buffer the pain 
experience for a child, with the understanding that 
these factors are likely to vary between children and 
may even vary over time for the same child.

Pain behavior in children varies as a function 
of the child’s developmental level. Older children 
are typically able to describe the location, intensity, 
duration, and sensation of pain, whereas younger 
children may not be able to distinguish pain from 
other negative affective states [22]. Pain behavior 
in children has also been found to differ depending 



Chapter 12.â•‡ Cognitive behavioral therapy

191

with older adults it may be beneficial for treatment to 
be held in a group format. Such a format would provide 
opportunities for adults to engage in positive social 
interactions and would promote the building of social 
networks that might not otherwise be available. While 
there have only been a few research studies demon-
strating the efficacy of CBT for pain management for 
older adults [36, 37], their results have been supportive 
of this treatment approach.

Pain management and co-morbid 
conditions
Chronic pain affects more than just a person’s back or 
knee, it can negatively impact their entire life and the 
lives of significant others. Pain can impact the activities 
they are able to do and the thoughts they have about 
themselves and the world. For these reasons, chronic 
pain is frequently associated with co-morbid mental 
health conditions that can exacerbate the experience of 
pain. It is important that therapists assess for the pres-
ence of these conditions, consider the manner in which 
these conditions may impact the pain experience, and 
modify treatment if necessary to best meet the needs of 
these individuals.

Depression
Numerous studies have documented a significant rela-
tionship between pain and depression [38, 39] with 
depression co-prevalence rates being estimated to be 
20–54% in chronic pain samples [40, 41]. Depression 
is associated with significantly higher pain intensity 
and disability in patients with chronic pain [40, 42]. 
According to Robinson and Riley [43], the relation-
ship between depression and pain is probably not 
direct, but mediated by biological or psychosocial 
variables such as somatization, catastrophizing, social 
factors, and perceptions of life control. A cognitive-
neurobiological model of the interaction between 
pain and depression has also been proposed [44]. 
Studies reporting on the efficacy of CBT for chronic 
pain have documented improvements in mood as a 
result of treatment [8].

Anxiety
Relative to depression, anxiety disorders have received 
less attention in the chronic pain literature. In an effort 
to gain a greater understanding of the prevalence of 
anxiety in patients with chronic pain, McWilliams etÂ€al. 
analyzed data from 5877 individuals who participated 

Older adults
The human body is prone to physical changes related to 
the passage of time including the effects of use, neglect, 
or disease, all of which may result in impairments and 
disability. Surveys have estimated the prevalence of 
pain in the general population of older adults to be 20% 
to 50% [26]. Chronic pain may threaten independence 
by decreasing a person’s ability to ambulate freely. The 
reduction in physical activity can hasten the develop-
ment of disability, and, in itself can be a risk factor for 
many health problems. Research has documented a 
significant relationship between the presence of pain 
and disability in older adults [27, 28]. Additional pain 
related factors that may increase the risk for disability 
in this age group include pain intensity, number of pain 
locations, and pain duration [29, 30]. Some of the pain-
ful conditions experienced by older adults include mus-
culoskeletal disorders, rheumatoid and osteoarthritis, 
and diabetic neuropathy [31]. Despite some changes 
that occur with age, research indicates that older adults 
with pain often report similar levels of pain intensity 
when compared to younger adults with chronic pain 
[32]. However, older adults tend to report less pain-
related negative affect and suffering when compared 
with younger adults. One explanation for this obser-
vation may be that older adults’ reaction to pain has 
been influenced by their socialization history [33]. 
For older adults, the presence of pain may be viewed 
as an expected part of growing older. In addition, the 
fact that a person is older may mean that they have had 
previous exposures and more experience with pain-
ful conditions and are less affected by their presence. 
These are important factors to consider because the 
older adult may be less likely to report significant pain 
complaints during a pain assessment, even though they 
may be experiencing discomfort.

There are several psychosocial factors that should 
be considered that could impact an older adult’s abil-
ity to cope with pain. Physical and financial limitations 
often prevent older adults from engaging in outside 
activities that would provide opportunities to develop 
supportive emotional relationships with others. Social 
support networks have been found to help alleviate 
the effects of stress, promote effective health behav-
iors, and influence health outcomes [34, 35]. Older 
adults typically have family-linked relationships and 
few supports outside the family. As families become 
more geographically separated and spouses pass away, 
opportunities for social support may further decrease. 
For this reason, when providing pain management 
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seem more intense. In some cases it may be beneficial 
for a therapist to recommend treatment by a provider 
who has expertise in the treatment of PTSD. Given the 
high rates of co-morbidity between chronic pain and 
PTSD in US Veterans, the Department of Veterans 
Affairs is funding research exploring the benefits of 
an integrated treatment for both conditions [51]. An 
integrated treatment has its advantages because it can 
address underlying issues that are influencing both 
conditions, can be more time and cost efficient than 
being in sequential treatment, and can be less burden-
some on the patient.

Substance abuse
While the reported rates of substance abuse in patients 
with a chronic pain condition vary, a recent article esti-
mated that 24–67% of patients with substance use dis-
orders are also affected by chronic pain [52]. Substance 
abuse is an important treatment concern when attempt-
ing to engage a patient in self-management approaches, 
as patients who are abusing substances are often non-
compliant with treatment recommendations. While it 
is often reported by patients abusing substances that 
they are doing so in an effort to cope with pain, it is 
more likely that even the complete resolution of the 
pain would not eliminate the substance abuse problem. 
For this reason, patients with chronic pain who are 
actively abusing substances should be treated for the 
abuse problem before the pain problem. In order to get 
the most benefit from pain treatment patients should 
agree to attend therapy sessions substance-free. In 
situations where parallel treatment is being considered 
for pain and substance abuse, regular communication 
between treatment providers is recommended.

Personality disorders
A relationship between chronic pain and personality 
disorders (PD) is well-established, with prevalence 
rates ranging from 31% to 81% in the research litera-
ture [53, 54]. In a recent study, Conrad et al. admin-
istered the Structured Clinical Interview for DSM-IV 
Personality Disorders (SCID-II) to 207 patients with 
chronic low back pain [55]. Their results indicated 
that 41% of the sample had at least one PD. According 
to Weisberg and Keefe, a diathesis-stress model may 
be used to explain the relationship between PD and 
chronic pain [56]. According to this model, person-
ality patterns associated with poor coping styles are 
more likely to decompensate in the face of an injury, 
disability, and pain. However, this also suggests that if 

in the National Comorbidity Survey (1994) [45]. Their 
analyses indicated that participants with chronic pain 
were significantly more likely to have a mood or anxi-
ety disorder than individuals in the general popula-
tion. It was noted that associations between pain and 
several of the anxiety disorders (i.e., panic disorder, 
agoraphobia, and post-traumatic stress disorder) were 
actually stronger than the relationship between pain 
and mood disorders (i.e., depression). One specific 
factor that may play a role in the relationship between 
anxiety and pain is called “anxiety sensitivity.” Anxiety 
sensitivity refers to the fear of arousal-related sensa-
tions (e.g., increased heart rate, shortness of breath), 
arising from beliefs that these sensations have harm-
ful consequences. Research has found that for patients 
who have chronic pain, higher anxiety sensitivity is 
associated with greater anxiety and fear of pain, more 
negative affect, and greater avoidance of activities [46, 
47]. Thus, anxiety sensitivity may represent a vulner-
ability in the development and maintenance of pain-
related anxiety and avoidance behaviors. To address 
this, therapists should consider providing opportu-
nities for patients to gain exposure to and mastery of 
feared pain-related sensations and experiences. These 
exposures can serve as positive, corrective experi-
ences that can help the patient to challenge unhealthy 
thinking, avoidant behaviors, and ultimately lead to 
improved management of both chronic pain and anxi-
ety symptoms.

Post-traumatic stress disorder
Post-traumatic stress disorder (PTSD) can occur fol-
lowing exposure to an event that is, or is perceived to be, 
threatening to the well-being of oneself or another per-
son. The estimated lifetime prevalence rate for PTSD in 
the general population is 6.8%; however, some studies 
have indicated that between 34–50% of patients with 
chronic pain have PTSD or significant PTSD symp-
tomatology [48]. Patients with chronic pain and PTSD 
experience more intense pain and affective distress, 
higher levels of life interference, and greater disability 
than patients with either pain or PTSD alone [49, 50]. 
Given the symptoms often associated with PTSD (i.e., 
issues with trust and avoidance), these patients are at 
increased risk of not engaging in CBT for pain and for 
not receiving adequate care. It has been reported by 
some patients that the experience of pain and trauma 
interact with one another. For example, back pain can 
serve as a reminder of a traumatic accident, or con-
versely, thinking about a traumatic event can make pain 
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Mrs.Â€ Anderson to increase her activity level and 
improve her overall health behaviors; however, the 
patient continued to maintain a sedentary lifestyle and 
was thus becoming increasingly disabled. Also of note, 
the provider indicated that Mrs. Anderson seemed 
to be reporting higher levels of pain than would be 
expected for her type of injury.

Mrs. Anderson’s assessment began with a 45-minute 
clinical interview, with the goal of assessing the rela-
tionship among the dimensions of pain, distress, and 
disability and the social context in which they occur. 
Behavioral observations of Mrs. Anderson revealed a 
mild to moderate level of pain behaviors, such as:Â€grim-
acing and occasionally bracing her back with her hand. 
During the interview, Mrs. Anderson reported that her 
back pain began approximately 3 years ago subsequent 
to falling on a patch of ice. She described, “I was rush-
ing to work, and then suddenly I just slipped and fell 
onto my lower back.” She reported continuing to work 
following this injury but described opting for early 
retirement, beginning approximately 2 years ago, due 
to her continued experience of pain. Furthermore, she 
described decreasing her participation in activities she 
previously enjoyed, such as spending time with friends 
or working in her garden, due to her experience of 
pain. She characterized the pain as a constant aching 
with intermittent “sharp, stabbing” pain that is exacer-
bated by engaging in any form of physical activity. She 
reported obtaining only minimal relief with the use of 
her current pain medication but indicated she did not 
want an increased dosage or stronger medication, as 
she preferred, “not to rely on medications to be able to 
function.”

Mrs. Anderson is a college graduate who worked 
as a high-school history teacher for over 30 years. She 
and her husband of 35 years have four adult children. 
She described her husband as caring and supportive 
but reported encountering financial difficulties sub-
sequent to her early retirement that have somewhat 
strained their marital relationship.

Mrs. Anderson denied any history of alcohol or 
illicit drug abuse. She reported a history of cigarette 
smoking since the age of 18. She expressed a desire 
to quit smoking but indicated being hesitant for fear 
she may gain weight, noting “I’ve already gained 20 
pounds in the past 2 years.” She denied a history of 
depression or mental health treatment; however, she 
reported feeling “worthless,” “unmotivated,” and “irri-
table and unhappy” almost every day for the past 8–10 
months. She reported that she occasionally wonders 

improvements in pain management or functioning are 
achieved the traits associated with the PD may not be 
as evident. While more research is needed in this area, 
the recognition of the high prevalence of PD in patients 
with chronic pain is important as the presence of a PD 
can have a significant impact on the quality of care a 
patient is likely to receive. The objectives of creating 
trust and alliance with the patient can more effectively 
be achieved when therapists can recognize the person-
ality characteristics of their patients and consider how 
to effectively work with them.

Cognitive impairment
There are many conditions that can lead to cognitive 
impairments, from neurodegenerative conditions 
such as Alzheimer’s disease, vascular conditions such 
as stroke, or traumatic events such as head or blast 
injury. Since pain is a subjective experience, cogni-
tive and communication impairments can be signifi-
cant obstacles when attempting to gain an accurate 
pain assessment [57]. Several techniques have been 
developed to gain a more accurate assessment of pain 
including behavioral monitoring and specialized pain 
assessment scales [58]; however, providers need to con-
sider the limitations of each patient in order to choose 
the best assessment practices. The types of cognitive 
impairments experienced may also dictate the elements 
of CBT that can be effectively employed. For exam-
ple, patients who have difficulty with abstract think-
ing might benefit from a more behavioral approach to 
treatment rather than an approach that requires the 
ability to think about one’s own thoughts. Overall, it is 
important that therapists are flexible in the manner in 
which they deliver treatment, match the treatment to 
the needs of the patient, and regularly assess the effec-
tiveness of pain interventions.

Clinical case example

Presenting problem/client description
Mrs. Anderson is a 60-year-old, married Caucasian 
female who was referred to a pain psychologist by her 
primary care physician for a comprehensive evaluation 
related to her chronic low back pain. Upon receiving 
the consultation request, the psychologist contacted 
the referring physician to discuss any specific concerns 
or issues that prompted the referral and which might 
be helpful to address during the pain assessment. 
The primary care provider described encouraging 
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at this time, but rather less invasive treatments would 
be preferable. Specifically, it was the opinion of the 
team that participation in individually based pain 
management therapy would be especially benefi-
cial for Mrs. Anderson. Additional suggestions were 
provided by various team members. First, weight 
loss was considered an important long-term goal 
given that weight loss is often associated with reduc-
tions in pain. To facilitate healthy changes in nutri-
tion and diet, one team member recommended that 
Mrs. Anderson meet with a dietician to learn helpful 
weight-management skills and develop an overall 
weight-loss plan. Next, the physical therapist on the 
team recommended that Mrs.â•¯Â€ Anderson engage in 
more active (e.g., muscle strengthening), rather than 
passive (e.g., heat packs) rehabilitation approaches to 
increase her strength and flexibility. The importance 
of increasing Mrs. Anderson’s overall level of physi-
cal activity, so as to improve overall muscle strength 
and assist with weight loss efforts, was underscored. 
Lastly, no changes in Mrs. Anderson’s current pain 
medications were recommended by the neurologist. 
The neurologist suggested re-evaluating the need for 
modifying Mrs. Anderson’s medications subsequent 
to her participation in pain management therapy. All 
of these recommendations were communicated to the 
primary care provider following the meeting.

Mrs. Anderson was contacted by the psycholo-
gist, at which time the results of the assessment 
were reviewed and potential areas for intervention 
were highlighted. Mrs. Anderson agreed she could 
benefit from learning ways to more effectively man-
age her pain. Time was spent describing the therapy 
process and scheduling a time for the first session. 
Expectations for active participation in the treatment 
process (including practice and the completion of 
homework assignments) were emphasized and the 
psychologist’s genuine interest to begin working with 
the patient was conveyed.

Course of treatment
Mrs. Anderson was seen by the psychologist for 11 
sessions of weekly individual psychotherapy approxi-
mately 50 minutes in duration. Following the CBT 
model of pain management, the first session of treat-
ment involved re-conceptualizing pain as a manage-
able, but not curable, condition that can be influenced 
by a person’s thoughts and behaviors. Next, the psych-
ologist demonstrated empathy by briefly discussing 

if life is worth living but she denied any real plan or 
intent to harm herself. Mrs. Anderson’s primary care 
provider had been managing her pain conservatively 
with recommendations of rest and light activity, and 
a referral to physical therapy where she received heat 
and massage to relax her back muscles. Her primary 
care provider also decided to prescribe a low-dose, 
non-narcotic analgesic. A recent MRI revealed a slight 
disc compression at L3–L4; however, a consulting neu-
rologist documented that these findings could not fully 
account for Mrs. Anderson’s current level of pain and 
disability. Mrs. Anderson’s medical history was also 
significant for hypertension, psoriasis, and obesity.

Following the clinical interview, Mrs. Anderson was 
asked to complete several self-report questionnaires 
related to her experience of pain so as to supplement 
information gained from the interview. The results of 
the assessment indicated that Mrs. Anderson was expe-
riencing a moderate level of depression associated with 
the onset of her chronic pain condition. Furthermore, 
her depressive symptoms were now likely contributing 
to increased disability and pain. Factors contributing to 
her depressive symptoms included adjustment to early 
retirement, arguments with her husband about eco-
nomic difficulties, negative thoughts about herself (e.g., 
“I’m useless and miserable”), increased social isolation, 
and reduced pleasant activities. This was supported by 
her responses on several self-report questionnaires, 
which indicated she was experiencing a moderate level 
of depressive symptoms and a significant level of inter-
ference in her daily activities. Scores on a measure of 
coping strategies revealed Mrs. Anderson primarily 
utilized prayer as her strategy for managing her pain. 
She also secondarily employed catastrophizing (e.g., 
“This is never going to get better”). The initial assess-
ment enabled the psychologist to conceptualize Mrs. 
Anderson’s pain experience, including factors contrib-
uting to its development and maintenance. Her spe-
cific difficulties included her level of pain, poor coping 
strategies, significant number of depressive symptoms, 
marital strain, decreased participation in pleasant 
activities, and unhealthy lifestyle behaviors (i.e. smok-
ing, decreased physical activity, poor nutrition).

Multidisciplinary pain management team
Following the completion of the pain assessment by 
the psychologist, Mrs. Anderson’s case was presented 
to the multidisciplinary pain management team. The 
team agreed that surgical options were inappropriate 
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Mrs. Anderson expressed a desire to work on goals 
related to weight loss and increasing her participa-
tion in social activities. The psychologist validated the 
importance of each of these goals, utilizing her goals as 
concrete examples to further underscore the important 
interaction between physical/mental/social health and 
pain management. Ways in which to generate behav-
ioral, quantifiable measures of the goals were then dis-
cussed. Ultimately, four treatment goals were identified. 
First, Mrs. Anderson indicated she was currently con-
suming approximately four cans of regular soda per day 
and two or three glasses of iced tea per day. To assist 
with weight loss, in accordance with recommenda-
tions made by the dietician, Mrs. Anderson set a goal 
to decrease her consumption of high-calorie, high-
sugar drinks and increase her consumption of water 
and other no-calorie liquids (such as diet soda). Thus, 
her first treatment goal was identified:Â€consume eight 
glasses of water/no-calorie liquids a day and fewer than 
two “regular”/high-calorie drinks per day. Next, Mrs. 
Anderson indicated she currently consumed approxi-
mately two servings of fruit per day and one or no serv-
ings of vegetables per day. Thus, to improve her overall 
nutrition, and again assist with weight loss (by substi-
tuting fruit/vegetables for higher-calorie snacks), Mrs. 
Anderson set her second treatment goal:Â€increase con-
sumption of fruits and vegetables to five servings a day. 
Mrs. Anderson’s third goal, related to increasing her level 
of physical activity, was then identified:Â€walk for a min-
imum of 30 minutes/day for a minimum of four times a 
week (in addition to practicing stretches/exercises rec-
ommended by the physical therapist). Mrs.Â€Anderson 
initially expressed a desire to set a goal of walking 60 
minutes every day; however, upon discussion with the 
psychologist, the patient recognized the importance of 
setting a more realistic goal given her current frequency 
of walking of approximately 10 minutes/day, twice a 
week. Lastly, Mrs. Anderson identified her fourth and 
final treatment goal:Â€participate in at least two social 
activities per week. This goal targeted increasing the 
patient’s social interaction from her current rate of only 
one or no social activity per 2 weeks.

In addition to building rapport during the first ses-
sion, the psychologist also found it important to try to 
instill hope, noting to the patient, “I appreciate how dif-
ficult it will be to add another thing into your week, but 
I believe that through your participation in this treat-
ment you will learn new strategies to better manage 
your pain and achieve your goals.” While it is import-
ant to impart hopefulness and “sell” the treatment so 

with Mrs. Anderson that her pain is most certainly 
a real and significant stressor in her life and is not 
“just in her head” as she sometimes believes others 
may imply. The psychologist explained, “Living 
with chronic pain is definitely effortful, that’s why 
we’re going to work together these next 10 sessions 
to find ways to help you decrease your level of pain 
and manage how much pain impacts your overall 
quality of life.” Additionally, the psychologist recog-
nized the importance of setting realistic expectations 
about treatment benefits. Specifically, the therapist 
addressed the issue that this 11-week therapy would 
not “cure” her pain but rather help lessen the impact 
of pain on daily functioning. Acceptance of this idea 
that pain will likely always be a part of her life was a 
key point because patients who are waiting for a cure 
for their pain are less likely to take responsibility for 
managing pain or to actively participate in psycho-
therapy related to pain. Next, the relationship between 
pain, negative thoughts, and disÂ�ability was explained. 
Specific circumstances from Mrs. Anderson’s own life 
were utilized as examples. Mrs. Anderson was able to 
offer examples of when feelings of sadness or anger 
precipitated increases in her pain. She was also able to 
articulate how her pain impacted all areas of her life, 
and was more than just a sensory experience confined 
to her lower back.

Mrs. Anderson worked with the psychologist to 
develop several overall treatment goals that she could 
work towards achieving by the end of the 11-week 
treatment. Goals were identified cooperatively with the 
patient, rather than set solely by the psychologist, so as 
to empower Mrs. Anderson to be an active participant 
in her own treatment and to engender an increased 
investment in the achievement of the goals. Goals 
that were behavioral and quantifiable in nature were 
developed, rather than vague goals (e.g., reduce pain, 
increase fitness), to facilitate measurement of progress 
over the course of treatment. Next, it was explained 
to Mrs. Anderson that each week she would establish 
small, “do-able” goals that successively approximate 
the overall treatment goals. The importance of “set-
ting yourself up to succeed” was then discussed with 
the patient. Specifically, the psychologist explicated 
the benefits of increasing Mrs. Anderson’s acceptance 
of “where she is currently at” and subsequently set-
ting realistic goals that will be achievable from week to 
week, such that she can experience success in accom-
plishing her weekly goals and ultimately her overall 
treatment goals.
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week a new pain management strategy or “tool” would 
be introduced and practiced so as to compile a “tool 
box” she could use even after treatment completion. 
Utilizing this analogy, the psychologist validated that 
while Mrs. Anderson may have found one or two ways, 
or tools, to use to manage her pain, it would be help-
ful to have a tool box filled with many different tools, 
rather than simply try to rely on “a screwdriver” for all 
situations. The analogy seemed to resonate with Mrs. 
Anderson, as she agreed that “sometimes life throws in 
a few nails, so you need a “hammer” or a “drill,” alter-
nate ways to cope with difficult situations. The psychol-
ogist also encouraged the patient to be open to learning 
all of the skills presented, noting that some people find 
some tools more helpful than others but that all of the 
tools have the potential to be beneficial.

The importance of practicing the techniques 
reviewed in each session and the completion of home-
work assignments was emphasized. The psychologist 
explained that the actual therapy session was only 
50 minutes a week, which is such a small amount of 
time in relation to how many minutes are in a day or a 
whole week; thus, it was stressed, “to really learn a skill, 
out-of-session practice is key.” Mrs. Anderson was 
also encouraged to “practice patience with yourself as 
much as possible” because “these are new skills; they’ll 
take time to learn, just like anything new you’ve ever 
tried to learn before.” Additionally, to reinforce realis-
tic expectations, the psychologist noted, “You’ve spent 
years developing certain habits and patterns related to 
pain, it will take more than a few days to re-learn new 
habits and patterns.”

Initial sessions focused on teaching skills related 
to relaxation, such as diaphragmatic breathing, vis-
ual imagery, and progressive muscle relaxation. Mrs. 
Anderson was receptive to learning these techniques 
and expressed satisfaction regarding her experiences 
of decreased pain subsequent to her at-home practice. 
This early success provided an opportunity for the psy-
chologist to reinforce her active efforts to manage her 
pain.

Next, she was taught to identify and label her 
thoughts and emotions, to identify cognitive errors 
(e.g., errors in ways of thinking), and to challenge 
negative automatic thoughts using a process called 
“cognitive restructuring”. Negative thoughts about 
herself and catastrophic ways of thinking were spe-
cifically addressed. Mrs. Anderson recognized that 
she often engaged in “unhelpful” thinking (i.e., “Life 
will never be the same now because of my back pain”) 

as to promote patient participation, remaining realis-
tic is essential. Patients beginning pain management 
therapy, especially those experiencing depression, 
may be exceedingly put off by “Pollyanna” claims pur-
ported by a therapist. Thus, the psychologist chose not 
to end the first session by speaking of hopes to “cure” 
or “drastically alleviate” the patient’s pain; but rather, 
the psychologist opted to convey a more realistic mes-
sage regarding the potential outcome of treatment, by 
articulating to the patient, “Ultimately, at the conclu-
sion of these 11 weeks, you will hopefully have devel-
oped some new skills to effectively cope with pain, and 
reduce the impact of pain on your daily life.”

Each session began with a review of the previous 
week’s behavioral goals and an evaluation by the patient 
and the therapist of her success in achieving her goals. 
The psychologist positively reinforced the patient for 
completion of her goals and problem solved with the 
patient about challenges encountered when trying to 
accomplish goals. Goals were subsequently revised as 
needed to continue forward progress towards ultimate 
achievement of overall treatment goals. For example, 
Mrs. Anderson expressed encountering difficulties 
when trying to accomplish her goal of consuming 
water/no-calorie liquids. Specifically, the patient 
reported significant problems switching from drink-
ing her regular soda to diet soda because of her dislike 
for the taste of diet sodas. The psychologist worked 
collaboratively with the patient to generate and dis-
cuss possible solutions. Mrs. Anderson indicated she 
was pleased by the idea of becoming a “detective” to 
figure out which diet sodas tasted best. Furthermore, 
she expressed motivation to continue her efforts to 
switch to no-sugar sodas given the important impli-
cations for both weight loss and diabetes prevention. 
Initially Mrs. Anderson modified her goals related to 
liquid consumption slowly (e.g., the first 3 weeks she 
remained at a goal of simply consuming four glasses 
of water/no-calorie liquids per day), but subsequently 
increased her weekly goals as she overcame barriers 
to success.

Following the review of goals and goal-setting, spe-
cific cognitive-behavioral coping skills were then intro-
duced to help Mrs. Anderson manage her pain more 
effectively. Each session began with an outline of the 
major topics to be covered and subsequently consisted 
of educational information, a review of the skill to be 
taught, in-session practice of the skill, and homework 
designed to facilitate the acquisition of the skill. This 
was presented to Mrs. Anderson by explaining that each 
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Outcome and prognosis
Ultimately, Mrs. Anderson learned a number of tech-
niques to help her lessen the impact of chronic pain 
on her overall quality of life. Exercises such as dia-
phragmatic breathing and progressive muscle relaxa-
tion helped her learn to relax her body and to identify 
when she was becoming tense. Mrs. Anderson rec-
ognized that her negative thoughts and increased 
isolation prior to initiating treatment contributed to 
her depressive symptoms and subsequently intensi-
fied her experience of pain. By practicing cognitive 
restructuring she became skilled at identifying her 
negative thoughts and replacing them with more adap-
tive, balanced cognitions. This, along with homework 
assignments designed to increase her engagement in 
pleasant activities and participation in social events, 
resulted in a significant decrease in her depressive 
symptoms.

Mrs. Anderson successfully accomplished all of 
her goals by the end of treatment. She was able to 
significantly modify her nutrition, such that she no 
longer consumed high-calorie sodas or iced teas and 
consumed five servings of fruits and vegetables almost 
every day. Additionally, she was able to attain a higher 
frequency of physical activity and greater overall fit-
ness level by walking four or five times a week for 
30 minutes or more and practicing stretching exer-
cises recommended by her physical therapist. These 
changes in diet and physical activity helped facilitate 
a weight loss of 6 pounds by the end of treatment. 
Mrs. Anderson expressed she was extremely pleased 
by the weight loss and indicated she was motivated 
to continue maintaining these healthy lifestyle behav-
iors so as to lose additional weight. Mrs. Anderson 
was also able to successfully increase her frequency 
of social interaction, such that by the end of treat-
ment she was regularly engaging in social events two 
or three times a week. Specifically, she expressed her 
delight regarding recently initiating membership in 
the local gardeners’ club. She explained she was proud 
of herself for finding a way to return to her hobby of 
gardening while also discovering a venue to positively 
interact with others who shared a similar interest. Of 
particular note, Mrs. Anderson stated that she now 
had increased her enjoyment of life, and that pain 
was no longer such a significantly limiting factor. 
Furthermore, she reported that of all of the skills she 
learned in treatment, she found learning skills related 
to cognitive restructuring and stress management 
most helpful.

that precipitated negative feelings. Furthermore, she 
recognized that her thoughts and negative feelings 
frequently prompted negative/unpleasant behaviors 
(i.e., isolating herself socially, experiencing increases 
in her pain). Mrs. Anderson was also taught ways to 
gradually reintroduce pleasant activities into her life. 
In a subsequent session, Mrs. Anderson expressed her 
excitement as she described attending an outdoor con-
cert with her friends. She recounted feeling thrilled to 
share in such a pleasant event noting, “A year ago, I 
never would have thought I would actually enjoy an 
outing like that.” Mrs. Anderson was also introduced 
to other “tools” to improve her pain management, 
such as:Â€ time-based pacing, assertive communica-
tion skills, and stress management skills. Education 
related to stress management seemed particularly 
valuable for Mrs. Anderson. She recognized that 
she often attempted to cope with stressful situations, 
such as arguments with her husband, by “leaving to 
go out for a smoke.” Mrs. Anderson acknowledged 
that employing more adaptive coping strategies could 
help her improve her pain management as well as the 
management of other aspects of her life. The psych-
ologist applauded the patient’s awareness of her own 
behavioral patterns and positively reinforced her gen-
eralizing the utilization of a new skill to multiple areas 
of her life.

During the final session, the psychologist and 
Mrs. Anderson reviewed previously presented top-
ics and addressed strategies for coping with future 
pain flare-ups or temporary increases in pain. 
The psychologist explained that even though Mrs. 
Anderson had successfully completed this program, 
it was likely that she would experience pain flare-ups 
in the future. Thus, the importance of preparing for 
flare-ups was emphasized. Mrs. Anderson and the 
psychologist discussed specific strategies includ-
ing:Â€ preparing for a pain flare-up before it occurs 
(i.e., becoming aware of emotional and physical cues 
that pain is increasing), confronting pain flare-ups 
by using self-management strategies (i.e., relaxa-
tion strategies, restructuring negative thoughts), and 
using positive coping statements in place of negative 
thoughts (e.g., I’ve handled this much pain before, 
and I can do it again). Lastly, achievement of over-
all treatment goals was reviewed and post-treatment 
self-report questionnaires were assigned for comple-
tion. Mrs. Anderson was thanked for her time and 
significant efforts and was encouraged to continue 
working towards her goals.
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A brief follow-up assessment conducted several 
months later revealed that Mrs. Anderson had con-
tinued working towards her goals of weight loss and 
increased social interaction. She remained actively 
involved in her gardening group and joined a reti-
rees’ walking club as well. She had lost an additional 7 
pounds since the end of treatment and noted her over-
all lifestyle had become healthier. She indicated she 
was even contemplating joining a smoking cessation 
group. Furthermore, Mrs. Anderson reported, “we’re 
still very much financially strapped, but I deal with my 
stress better now and so my husband and I don’t have to 
fight about the money all the time.” She also indicated 
enjoying a more harmonious relationship with her hus-
band as she was now less irritable and depressed. Lastly, 
Mrs. Anderson reported continued experiences of pain; 
however, she described she had learned helpful ways to 
cope with pain and was pleased that subsequent to her 
participation in treatment, she was able to manage her 
pain effectively and no increases in her pain medication 
were made. She concluded, “My pain hasn’t gone away 
completely, but it’s just more manageable now.”

Summary and discussion
Research on the efficacy of psychological approaches 
to chronic pain management has burgeoned in the 
last decade, with substantial gains being made in our 
understanding of the various factors that contribute to 
the development and maintenance of chronic pain con-
ditions. Cognitive-behavioral therapy is an effective 
treatment for a variety of chronic pain conditions. The 
CBT approach has been shown to help patients develop 
a healthier and more active lifestyle, reduce maladap-
tive thinking related to pain, and improve overall 
quality of life. In order to maximize the effectiveness 
of CBT, further research is needed on ways to tailor 
both the content and the method of delivery of CBT 
for patients with specific painful conditions. Providers 
should be encouraged to recognize the importance of 
treating the entire personÂ€– not just a particular pain 
disorder, and to prioritize the development of inno-
vative and effective treatment approaches for chronic 
pain management.
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The field of non-pharmacological neuromodulation 
has a rich history and its course has been influenced by 
developments in behavioral learning theories, psycho-
physiology, behavioral medicine, bio-medical engineer-
ing, and cybernetics. Recent resurgence in interest can be 
attributed to three simultaneously emerging trends [1]. 
The first is the emergence of technology and algorithms 
that allow the near simultaneous recording, analysis, 
and response to neuronal depolarization/ repolariza-
tion (that is, EEG). The second converging trend is the 
increased skepticism with many pharmacological treat-
ments given the side effects and long-term toxic effects 
to the human body. The third is the development of a 
strong popular interest and a commitment to safe, non-
toxic, non-invasive, and self-regulatory ways of dealing 
with symptoms and the achievement of well-being which 
transcends the achievement of a symptom-free state.

Prior to the middle of the twentieth century, pain 
was viewed primarily as a simple reflexive response to 
physical or tissue damage wherein nociceptive infor-
mation is transmitted directly from the damaged tissue 
to a “pain center” in the brain. In this view, the intensity 
of “real” pain was believed to be related to the amount 
of physical or structural damage that occurred in the 
periphery, and the brain was accorded the role of a 
relatively passive recipient of sensory information. The 
advent of the gate-control theory marked an impor-
tant turning point in our understanding of pain [2]. In 
brief, this theory provided a model of how nociceptive 
input can be influenced and modulated in the spinal 
cord before it reaches the brain, where it is further proc-
essed to produce the “experience” of pain. More recent 
advances in neuroimaging technology in pain research 
have shifted some focus away from the periphery and 
spinal cord to the supraspinal levels (the brain), and 
have greatly advanced our understanding of the mul-
tiple integrative and interlocking neurophysiological 
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mechanisms that modulate nociceptive information at 
many levels, including the cortex (Figure 13.1).

This research, demonstrating an important role 
for cortical activity in the processing and experience 
of pain, provides a neurophysiological basis for treat-
ments that are designed to affect pain by altering cor-
tical activity. The focus of this chapter is on selected 
non-pharmacological approaches that (purportedly) 
do just that. The chapter begins with a brief review 
of the neurophysiology and anatomy of pain. The 
remainder, and bulk, of the chapter describes, and 
reviews, the available evidence supporting the efficacy 
of interventions that target the cortical networks asso-
ciated with pain.

Neurophysiology and anatomy of pain

Physiology of pain
Before proceeding to imaging studies, a brief overview 
of the physiology of pain is in order. At the peripheral 
nervous system, myelinated alpha-delta fibers transmit 
sharp pain while slower, unmyelinated C-fibers trans-
mit dull or burning pain sensations. Pain signals travel 
along a combination of these fibers and enter the central 
nervous system at the dorsal horn of the spinal column 
where pain signals are modified before ascending to the 
different brain regions [2]. Pain signals travel via several 
tracts to the brain. Spinothalamic tract neurons project 
onto the thalamus which, in turn, projects onto the pri-
mary (SI) and secondary (SII) somatosensory cortices. 
Other pathways have been identified. For instance, 
the affective–motivational dimension of pain appears 
to correspond with the pathways in which ascending 
nerve fibers project onto the thalamus, the hypothala-
mus, and the limbic system. The limbic system with its 
projections to the prefrontal cortex plays a major role in 
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environment, no required injection, and the possibility 
of doing individual analysis. It should also be pointed 
out that imaging studies using fMRI are limited to 
activation studies and are not able to provide informa-
tion on resting state or on specific neurotransmitter 
or receptor involvement. Keeping these limitations in 
mind, pain responses based on PET and fMRI studies 
have produced fairly similar results.

In a review and meta-analysis of the functional imag-
ing of brain responses to pain, Peyron et al. reported that 
rCBF increases to noxious stimuli are almost always 
observed in the SII and insular regions and in the ACC, 
and with less consistency in the contra-lateral thalamus 
and the SI [4]. Furthermore, the sensory-discriminative 
aspects of pain processing appear to involve the lateral 
thalamus, SI, SII, and insula whereas the ACC appears 
to be involved more in the affective and intentional con-
comitants of pain sensation and selective responding. 
In addition to the ACC, attentional and memory impact 
of pain appears to also involve the posterior parietal and 
prefrontal cortices.

Two phenomena associated with chronic pain are 
hyperalgesia (increased sensitivity to pain) and allody-
nia (pain from stimuli which are not normally painful). 
Chronic spontaneous pain is associated with decreased 
resting rCBF in the contralateral thalamus and this 
may be reversed by analgesic procedures. Allodynia 
has been shown to be associated with amplification of 
the thalamic, insular, and SII responses, concomitant 

emotions, memory, and attention. The anterior cingu-
late cortex (ACC) is connected to several cortical areas 
including the prefrontal cortex, parietal cortex, and the 
motor system. Additional pathways include projections 
from the dorsal horn in the spinal column to other areas 
of the brain including the medulla, reticular formation, 
and periaquaductal grey matter.

Imaging studies on pain
It is well accepted that pain is complex with multiple 
central representationsÂ€ – emotional, anticipatory, 
affective, and cognitive components in addition to the 
sensory componentÂ€– making the task of imaging quite 
challenging [3].

The identification of the anatomical structures 
in the brain that are involved in pain processing and 
modulation has been carried out primarily by using 
the positron emission tomography (PET) and func-
tional magnetic resonance imaging (fMRI) technolo-
gies. These investigations are relatively recent and have 
been completed mostly within the last 15–20 years. 
Functional activation of brain regions is thought to 
be reflected by increases in the regional cerebral flow 
(rCBF) in PET studies and in the blood oxygen level 
dependent (BOLD) signal in fMRI. Both methods have 
significant limitations and drawbacks, although fMRI 
is believed to have several advantages over PET, includ-
ing better temporal resolution, a non-radioactive 
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activation, wind-up (central desensitization), de-affer-
entation, and cortical reorganization. Neuromodulatory 
pain interventions are often designed to target one or 
more of these processes.

It could be argued that ultimately, many if not all 
pain interventions, would influence the experience 
of pain at the central and/or autonomic nervous sys-
tem, particularly the cortical level. This chapter is lim-
ited to discussing approaches aimed primarily at pain 
modulation at the cortical level. Medications, surger-
ies, behavioral and cognitive behavioral interventions, 
which presumably also impact cortical processing of 
nociceptive information, are presented elsewhere in 
this book. For this chapter, three categories of interven-
tions will be discussed:Â€cortical stimulation, hypnosis, 
and neurofeedback/biofeedback.

Cortical stimulation
The use of electrical and magnetic energy for therapeu-
tic purposes can be traced back for thousands of years 
to when necklaces, bracelets, and amulets were used for 
their healing powers. In antiquity, for example, women 
would wear magnetic amulets on their foreheads to 
preserve their youth while men wore amulets as pro-
tection. The power of the amulet was thought to be 
transmitted by electrical and magnetic energy. It has 
been written that Galen, a prominent physician and 
philosopher who was born around 129 A.D, used elec-
tric energy in the form of electric shocks as a treatment 
for a number of ailments including epilepsy, melancho-
lia, and depression (as cited by Kneeland and Warren 
[8]). Similarly, Scribonius Largus, a Roman physician, 
used the electric current found in torpedo fish to treat 
headaches and gout (as cited by Kneeland and Warren 
[8]). From these pioneers and others came the idea that 
physical and mental ailments were related, at least in 
part, to electrical currents.

Despite a long history of individuals using electri-
cal and magnetic currents for therapeutic purposes, 
only within the last few centuries have there been 
experiments conducted to investigate the relationships 
between neurophysiology and electrical currents. One 
of the first of these was conducted in 1786 by a phy-
sician and a physicist by the name of Luigi Galvani. 
Galvani discovered that he was able to induce muscu-
lar contractions in the legs of frogs by applying a pair of 
scissors along the trajectory of the sciatic nerve during 
an electric storm (cited in Kipnis [9]).

Clinically, the use of electrical stimulation to treat 
pain or induce a state of analgesia began in earnest 

to a paradoxical CBF decrease in the ACC. Peyron and 
colleagues concluded that available data would suggest 
that hemodynamic responses to pain reflect simultane-
ously the sensory, cognitive, and affective dimensions of 
pain, and that the same structures may both respond to 
pain and participate in pain modulation [4].

In summary, the following areas of the brain appear 
to be related to the perception of pain:Â€primary and 
secondary somatosensory cortex, anterior cingulate 
cortex, amygdala (A1), thalamus, insular cortex, pre-
frontal cortex and posterior cortex [5]. Furthermore, 
fMRI studies have identified the following factors to be 
related to the experience of pain:Â€attention/distraction, 
anticipation/fear, depression, anxiety, placebo, and 
pleasure [5]. Finally, pain affect appears to be encoded 
differently than pain sensation [6].

Electroencephalography and pain
While fMRI measures changes in cerebral blood flow 
and PET focuses on changes in localized brain metab-
olites, Electroencephalography (EEG) measures 
changes in brain electrical field activities. In a recent 
review, Jensen and colleagues summarized the existing 
evidence for a relationship between brain EEG activity 
and the experience of pain; specifically, data suggest 
that in otherwise healthy individuals, the subjective 
experience of pain is associated with relatively lower 
amplitudes of slower wave (delta, theta and alpha) 
activity and relatively higher amplitudes of faster wave 
(beta) activity [7]. Furthermore, the review noted that 
although a causal link between experience of pain and 
brain activity as measured by EEG has not been estab-
lished, there is a potential for altering EEG rhythms, 
and therefore the experience of pain, via operant con-
ditioning in a treatment modality referred to as EEG 
biofeedback or neurofeedback (see below).

Interventions/treatments that target 
cortical network associated with pain
Recent advances and thinking in the understanding of 
pain suggest that pain transmission and pain modula-
tion are related but separate processes. Pain transmis-
sion involves transduction, primary afferent, dorsal 
horn, ascending pathways and cortical projections, while 
pain modulation involves peripheral modulation, gate 
mechanisms, descending inhibition, and higher cortical 
modulation. Both peripheral and central processes are 
involved when pain becomes “out of control” as in many 
chronic pain conditions. Central processes include glial 
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focusÂ€ induced currents in the brain. Single pulses of 
current are applied to depolarize neurons transiently 
while repetitive pulses from the rTMS equipment 
induce excitability that lasts beyond the duration of the 
stimulation. The technique has been studied in healthy 
volunteers, as well as in patients with several painful 
and non-painful disorders including trigeminal neu-
ralgia, post-stroke pain, spinal cord injury, brachial 
plexus or trigeminal nerve lesion, complex regional 
pain syndromes, fibromyalgia, and phantom limb 
pain. The efficacy of rTMS is “parameters-dependent,” 
meaning that the effect depends on the parameters 
selected to carry out the intervention. The outcomes 
are homogeneous with overall mean pain relief in the 
range of 20–45% [21]. However, there is no published 
evidence yet concerning its long-term efficacy.

This technique can also be used to repetitively 
stimulate an area of the cortex, though with little spa-
tial specificity, thus making it a poor tool to affect 
deeper areas of the cortex known to be involved in the 
processing of pain, such as the cingulate. Nonetheless, 
stimulation of the somatosensory areas associated with 
the pain perception (see a homunculus depiction for 
localization diagrams) can fatigue those areas, thus 
influencing the perception of pain at least for a short 
refractory period. This procedure has been performed 
with phantom pain and tinnitus [22]. When these pro-
cedures result in improvements in pain, stimulators are 
surgically implanted for longer lasting results [23].

A typical rTMS protocol consists of about 20 ses-
sions, each lasting about 15 minutes; an hour is used for a 
depression protocol (combined with 45 minutes of cog-
nitive behavior therapy). A cortical activation protocol 
would use 10 Hz stimulation while a decreasing activa-
tion protocol would use 1 Hz stimulation; the stimula-
tion strength being set associated with levels that trigger 
the motor response threshold (for the thumb/hand)1.

Transcranial direct current stimulation
Transcranial direct current stimulation involves 
applying a low amplitude direct current on the 
scalp using two electrodes. The direct stimulation 
is intended to influence neuronal excitability and to 
modulate the firing rates of individual neurons in 
the treated areas of the brain. There is less empiri-
cal evidence for the use of tDCS compared to rTMS; 

around the 1960s with the publication of the gate con-
trol theory of pain [2]. Using the gate control model 
as a theoretical basis, investigators began to study the 
impact of electrical stimulation on the central nervous 
system and on the modulation of pain, particularly the 
spinal cord and certain regions of the brain such as the 
cerebral cortex and the thalamus [10, 11]. Since then, 
knowledge of electrical and magnetic energy, human 
physiology, and the neurophysiological correlates of 
pain have advanced greatly, leading to the develop-
ment of additional electrical stimulation approaches to 
managing pain.

In general, the use of electrical stimulation as a 
therapeutic process on activities of the central, per-
ipheral, and autonomic nervous system is labeled as 
neuromodulation. The modern era of neuromodula-
tion consists of a variety of techniques and operations 
ranging from invasive (e.g., sacral nerve stimulation) 
to non-invasive (e.g., cranial electrotherapy stimula-
tion) procedures.

Recent findings suggest that pain in certain neu-
ropathic pain syndromes (e.g., complex regional 
pain syndrome, fibromyalgia, and phantom-limb 
pain) correlates with functional reorganization 
of the somatosensory and motor cortex [12–14]. 
Cortical reorganization typically involves two main 
Â�phenomena:Â€changes in somatotopic organization and 
changes in excitability of the somatosensory motor 
cortex [15]. Furthermore, there is some evidence to 
indicate a relation between the degree of the cortical 
reorganization and pain, and that the reversal of cor-
tical reorganization in patients with spontaneous or 
provoked pain is accompanied by pain relief [16, 17].

Modulation of cortical excitability for pain relief 
can be accomplished by both invasive and non-inva-
sive techniques. Deep brain stimulation is performed 
by implanting electrodes in selected structures within 
the brain or over the motor cortex. Non-invasive tech-
niques include repetitive transcranial magnetic stimu-
lation, transcranial direct current stimulation on the 
scalp, and micro-current cranial electrotherapy stim-
ulation. While deep brain and other invasive electri-
cal stimulation appears promising, clinical use of this 
technique has been limited and the number of research 
studies remains small, possibly due the invasive nature, 
risk and relative expense of the procedures [18–20].

Transcranial magnetic stimulation
Repetitive transcranial magnetic stimulation (rTMS) 
uses the principle of electromagnetic induction to 

1	 Information courtesy of Martjin Arns, Director, Brainclinics 
Treatment B.V, Bijleveldsingel 34, 6524 AD Nijmegen, The 
Netherlands.
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patients undergoing nd-YAG laser treatment [27]. 
The authors reported that CES treatment enabled a 
31% decrease in the dose of fentanyl required to elicit 
pain relief.

A double blind, placebo-control study of 60 patients 
indicated that CES, as compared to sham treatment or 
wait list control, was effective in reducing tender points 
by 28% and self-rated pain by 27% [28]. More recently, 
a double-blind control study comparing CES to sham 
treatment for 38 patients suffering from pain associ-
ated with spinal cord injury concluded that it is effi-
cacious in reducing pain and pain interference [29]. 
Although published research to date indicates that 
treatment with CES is promising for short-term pain 
relief, further research is needed to document its long-
term effects on chronic pain.

Hypnotic analgesia for chronic pain
In recent years, the use of hypnosis to treat chronic 
pain in clinical settings has experienced resurgence 
in popularity due in part, perhaps, to the “treatment 
resistant” nature of many chronic pain conditions and 
the adverse effects often experienced following phar-
maceutical interventions. The definition of hypnosis 
provided by the American Psychological Association’s 
Division 30 (Society of Psychological Hypnosis) states 
that “hypnosis typically involves an introduction to the 
procedure during which the subject is told that sugges-
tions for imaginative experiences will be presented” 
and that following such an introduction, “one person 
(the subject) is guided by another (the hypnotist) to 
respond to suggestions for changes in subjective expe-
rience, alterations in perception, sensation, emotion, 
thought, or behavior” [30]. Similarly, hypnotic treat-
ment for chronic pain generally begins with an induc-
tion, which consists of one or more suggestions for 
alterations in the patient’s behavior or perception (e.g., 
focused attention and/or relaxation), and is typically 
followed by specific suggestions for modifying how the 
patient perceives or experiences pain. Post-hypnotic 
suggestions, which might include the suggestion that 
any benefits experienced by the patient during the ses-
sion will last beyond the end of the session, or that the 
patient can recreate a state of comfort and relaxation 
outside of the session by using a specified cue (e.g., tak-
ing a deep breath, holding it for a moment, and then 
releasing it), are also considered to be an integral part 
of the treatment.

In hypnotic analgesia for the treatment of chronic 
pain, the training is usually not just in hypnosis, but 

however, mean pain relief of up to 58%, at least in 
the short term, has been reported [24]. Furthermore, 
tDCS has also been shown to be capable of increasing 
and decreasing the cortical function of localized areas 
by 30–40%, and in chronic pain, it may be applied 
over the somatosensory area to down-modulate the 
function of this area. This technique is also being used 
experimentally at this time in many application areas 
to modulate cortical function; its long-term effect on 
chronic pain is currently not known.

In a typical protocol for tDCS, the stimulation is 
generally in the range of one milliamp of direct cur-
rent. Sessions are 10–20 minutes of stimulation of 
either the anodal (plus) or cathodal (minus) pole of 
the battery over the active site. The other lead has to 
be placed either over another active site, or on a non-
cephalic location like the shoulder. The electrodes are 
large rubber with saline pads, or carbon pads in most 
modern devices.

Smaller surfaces used in smaller electrode assem-
blies can cause skin irritation, and in rare cases even 
electrolytic “burns” if too small an area is prepared.

Cranial electrotherapy stimulation
Cranial electrotherapy stimulation (CES) involves the 
delivery of a low-level electrical current that is trans-
mitted via external, skin surface electrodes (usually 
placed on the ears). The low-level current is ordinar-
ily sub-threshold for sensory detection, and appears to 
engage electrical and neurochemical mechanisms that 
affect network electrophysiological activity of brain 
systems mediating arousal, sensory processing, and 
thus, pain and pain modulation.

Several well-designed studies of CES treatment 
have been conducted utilizing a variety of patient 
populations. In one double-blind study, CES (active 
and sham) was tested for its ability to produce den-
tal anesthesia. Although the results were variable, 
favorable outcomes were generally reported [25]. 
In another study, Heffernan examined EEG spectra 
and pain relief, employing a two-part, double-blind 
approach that compared CES to control and other 
forms of central stimulation (i.e., Liss Stimulator) 
[26]. In this study, results were also variable, yet the 
authors were able to conclude that CES produced EEG 
spectral smoothing and pain relief that was superior 
to sham control or comparison treatment. Naveau 
and colleagues utilized a randomized, double-blind 
protocol to evaluate the capacity of CES to reduce the 
required analgesic dose of fentanyl in rectal cancer 
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and more deeply relaxed. Another common induc-
tion is simple progressive muscle relaxationÂ€– inviting 
the patient to experience different muscle groups as 
“heavy, comfortable, and relaxed.” Prior to the induc-
tion, the patient is asked to describe, in detail, a “special 
place”Â€– a place, real or imagined, where he/she feels 
safe and comfortable. These details are written down by 
the hypnotist and then relayed back to the participant 
following the induction, as the suggestion is made that 
the patient use all of his/her senses to fully experience 
being in this special place. At this point, if the patient 
has indicated that a body of water is present in his/her 
special place, the hypnotist can ask if the patient might 
receive any benefit from sitting/laying/floating in the 
“healing” water whose temperature is “just right.”

After the patient has been guided through the spe-
cial place imagery, the hypnotist may suggest a classic 
hypnotic experience (e.g., heavy hand, hands pulled 
together, head pulled to side, heavy arm). This is done 
to help increase confidence in both the patient and the 
experimenter for hypnotic responding, and to help 
induce a deeper trance. Following this, a number of 
suggestions are given to alter the patient’s experience 
or perception of pain. These may include suggestions 
for decreased unpleasantness of sensations, decreased 
intensity of sensations (direct pain diminution), imag-
ined anesthesia (hypno-anesthesia), a global sense of 
deep relaxation and comfort, or substituting uncom-
fortable sensations with “neutral” sensations (sensory 
substitution). If the patient has indicated prior to the 
session that he/she has experienced problems with 
“breakthrough pain” (significant increases in pain that 
occur on top of background chronic pain) or with pain 
“flare-ups” that occur in response to specific activities 
or situations, the hypnotist can further administer sug-
gestions for modifying this type of pain experience. 
Suggestions might also be targeted for other pain-related 
issues, such as improved sleep, enhanced well-being, 
and improved ability to engage in an active life-style, as 
appropriate. Post-hypnotic suggestions are then given 
for self-hypnosis, i.e., suggestions for the use of hypno-
sis outside of the session, signaled by a cue (e.g., deep 
breath), or suggestions for ongoing practice of the skills 
learned during session. At the end of the session, the 
hypnotist brings the patient out of hypnosis, typically 
by counting backwards from 10 to 1 and suggesting that 
the patient is becoming more and more awake and alert, 
while staying relaxed, as the count approaches “1.”

The hypnotist also assesses the patient’s pain char-
acteristics (e.g., intensity and unpleasantness), often on 

in the use of self-hypnosis. Self-hypnosis emphasizes 
teaching the patient how to use hypnosis outside of 
the treatment sessions and encourages regular prac-
tice. The goal, therefore, is not only to alter the patient’s 
experience of pain during the sessions, but to give the 
patient the skills to modify the experience of pain in 
his/her daily life. To achieve this aim, post-hypnotic 
suggestions can be given which address how frequently 
the patient will practice the skills taught outside of ses-
sion (e.g., “for a minute or two every hour, or for sev-
eral minutes, a few times a day”) and how continued 
practice will improve both how the patient feels and the 
automaticity with which he/she can use these skills.

A typical hypnosis session for chronic pain man-
agement consists of:Â€(1) initial discussion of response 
to self-hypnosis practice since the most recent session 
(i.e., response to the inductions used and suggestions 
included); (2) discussion of possible goals for the cur-
rent hypnosis session (e.g., improved sleep quality, pain 
reduction, increased pain acceptance); (3)Â€ presenta-
tion of a 20–40 minute induction followed by hypnotic 
suggestions (including post-hypnotic suggestions, as 
appropriate; see a more detailed description below) with 
an audio recording made of the session for the patient to 
listen to during home practice; (4) careful observation 
of patient response during the session (e.g., indications 
of depth of relaxation and response to suggestions); (5) 
discussion of patient response to the induction and sug-
gestions; and (6) discussion of goals for the next session. 
Clinical research studies usually provide 4 to 10 ses-
sions of hypnosis [31], although many clinicians choose 
to begin with four sessions, and then determine if more 
are indicated following these. The two most common 
reasons for treatment discontinuation after four ses-
sions include (1) such significant treatment gains that 
additional sessions are not deemed necessary by the 
client and clinician, and (2) so little benefit that addi-
tional sessions are deemed to be a waste of the patient’s 
resources. Additional treatment sessions, usually up to 
ten (but sometimes more if additional gains are being 
made) are provided when the client and clinician see 
some progress, and determine that additional hypnosis 
sessions may provide even more benefit.

In a typical treatment session the patient is first 
instructed to get comfortable and invited to close his/
her eyes. Then the hypnotist begins the induction. A 
common induction involves the hypnotist count-
ing from 1 to 10 while the patient is told to imagine 
descending an elevator or staircase, and that for each 
level the patient descends, he/she is becoming more 
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with chronic pain who participate in hypnosis treat-
ment [45].

Mechanism of action of hypnosis
Although the mechanism of action of hypnosis is not 
fully understood, several fMRI studies have suggested 
that the ACC plays a prominent role in modulating the 
effect of hypnosis over pain, particularly when sugges-
tions focus on reducing the affective or “unpleasant-
ness” component of pain [46, 47]. Hypnosis has also 
been shown to attenuate the magnitude of activation 
in the anterior basal ganglia and left ACC in the case of 
thermal pain [48]. It has also been shown that hypno-
sis activates cortical sites that are distinctively different 
from distraction and counter-stimulation, suggesting 
that different mechanisms underlie these different 
treatment approaches [48]. Finally, there is some evi-
dence to suggest the possibility that hypnotic suscepti-
bility could be raised by increasing the theta/beat ratio 
via EEG biofeedback training [49].

Case example
To illustrate the administration and the effectiveness of 
hypnotic analgesia for chronic pain, a brief synopsis of a 
case study will be presented here; for a detailed descrip-
tion, see Stoelb, et al. [50]. The patient was a 27-year-old 
male Army Sergeant who had sustained a spinal cord 
injury (SCI) at the level of the 6th cervical vertebrae (C6) 
from a gunshot wound to the neck while stationed in 
Iraq. He was completely paralyzed from the chest down, 
but had maintained some movement in his arms. The 
patient, who was cared for at a Veteran’s Administration 
hospital, had a number of SCI-related pain problems 
which were interfering substantially with his rehabilita-
tion and care. For example, the patient’s occupational 
therapist (OT) reported that the patient’s pain level, 
both during and following therapy, was “around a 10” 
on a 0–10 NRS, and that the patient’s hands had become 
“claw-like” and almost non-functional due to contrac-
tures (an abnormal, often permanent shortening of the 
muscle, that results in distortion or deformity). Both the 
patient and his OT endorsed that the patient’s handsÂ€– 
particularly his leftÂ€– were incredibly sensitive and even 
a light touch on these areas would cause the patient 
to experience a great deal of pain. Each time the staff 
attempted to provide range-of-motion to the patient’s 
hands, he became irate and often demanded that care 
providers leave the room and turn out the lights. As 
the patient had experienced a number of untoward 

an 11-point numerical rating scale (NRS; 0 = no pain 
to 10 = worst pain imaginable) both at the beginning 
and the end of each treatment session. This informa-
tion about changes in the patient’s pain experience are 
thus used to determine what modifications, if any, need 
to be made to the hypnosis script prior to the next ses-
sion. Depending on the treatment protocol, the hypno-
tist may also assess some of these characteristics during 
the session, typically at transitions between different 
suggestions, to assess what effect the specific sugges-
tions are having on the patient’s perception of pain. 
Additionally, recordings or CDs of one or more ses-
sions are provided to the patient for continued practice 
on his/her own of the hypnotic skills taught.

In recent years, several reviews of controlled rand-
omized trials of hypnotic analgesia for the treatment of 
chronic pain have been conducted [31–35]. The stud-
ies summarized in these reviews have included a wide 
variety of chronic pain conditions including migraine 
headache [36, 37], fibromyalgia [38]; osteoarthritis 
[39]; low back pain [40–42], cancer pain [43, 44], and 
pain secondary to physical disability [45]. Based on the 
findings from these studies, the reviews have concluded 
that (1) hypnosis results in significant reductions in 
pain compared to no treatment; (2) hypnosis is often 
more effective than non-hypnotic interventions such 
as attention, physical therapy, and education; (3) when 
hypnosis is compared to hypnosis-like treatments (e.g., 
progressive muscle relaxation training, autogenic train-
ing), pain reduction outcomes are often similar; and (4) 
reductions in chronic pain associated with hypnosis 
treatments tend to be maintained over time, even up to 
12 months post-treatment.

Another common finding from the hypnosis lit-
erature is the high degree of variability of treatment 
response. The average pre- to post-treatment decrease 
in pain intensity, on a 0–10 scale, for example, has been 
reported to be in the 0.94 to 1.20 range [45]. This is not 
a substantial decrease; perhaps even barely noticeable 
to the average person. However, this average change 
hides the fact that some patients report marked (a 30% 
or greater reduction) decreases in average daily pain 
intensity following hypnosis treatment, while others 
show much less or even no improvement. Responder 
analyses provide rates of response, and can tell the 
clinician more regarding the expected effects of treat-
ment than can reports of average changes in pain. 
Using a 30% reduction as an indication of a clini-
cally meaningful response, responder analyses yield 
response rates ranging from 37% to 47% in patients 
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behavioral learning theories, psychophysiology, 
behavioral medicine, bio-medical engineering, and 
cybernetics. Recent resurgence in interest can be 
attributed to three simultaneously emerging trends 
[1]. The first is the emergence of technology and algo-
rithms that allow the near simultaneous recording, 
analysis, and response to neuronal depolarization /
repolarization (that is, EEG). The second converging 
trend is the increased skepticism with many phar-
macological treatments given the side effects and 
long-term toxic effects to the human body. The third 
is the development of a strong popular interest and 
a commitment to safe, non-toxic, non-invasive, and 
self-regulatory ways of dealing with symptoms and 
the achievement of well-being which transcends the 
achievement of a symptom-free state.

Although all biofeedback involves learning 
improved self-regulation of the physiology that is 
purported to “cause” or relate to the pain condition in 
question via the principals of operant conditioning, 
biofeedback may be divided into somatic (or periph-
eral) and central (or neurofeedback or EEG-related) 
biofeedback. The former has been used extensively for 
psycho-physiological disorders such as neuromuscu-
lar pain conditions, migraine, bruxism and tempero-
mandibular point disorders, Raynaud’s disease, and a 
host of other mechanically mediated pain disorders 
attributable to dysregulated sympathetic tone. In neu-
rofeedback (or EEG biofeedback), the target organ is 
the brain.

Several definitions of biofeedback have been pro-
posed. Some emphasize the processes or procedures; 
others stress the goal or objectives of biofeedback, 
while others attempt to combine both elements. On 
May 18, 2008, three primary organizations associ-
ated with biofeedback (the Association for Applied 
Psychophysiology and BiofeedbackÂ€ – AAPB; the 
Biofeedback Certification Institute of AmericaÂ€– BCIA; 
and the International Society for Neurofeedback and 
ResearchÂ€– ISNR) reached an agreement on a universal 
definition of biofeedback as:

“Biofeedback is a process that enables an individual to learn how 
to change physiological activity for the purposes of improving 
health and performance. Precise instruments measure physiolog-
ical activity such as brainwaves, heart function, breathing, mus-
cle activity, and skin temperature. These instruments rapidly and 
accurately “feed back” information to the user. The presentation of 
this informationÂ€– often in conjunction with changes in thinking, 
emotions, and behaviorÂ€– supports desired physiological changes. 
Over time, these changes can endure without continued use of an 
instrument.”

side effects from pain medications, instruction in self-
hypnosis was presented to him as an alternate treatment 
option, which he agreed to try.

The patient received ten sessions of the self-
Â�hypnosis training treatment protocol detailed above 
[45]. Prior to beginning treatment, the patient 
described his primary pain site as his hands, with the 
pain in his left hand being worse. He also rated a num-
ber of pain sensations (e.g., sharp, aching, throbbing, 
shooting) as a “10” on a 0–10 NRS. Each treatment 
session followed the typical order previously outlined 
(induction, special place imagery, classic hypnotic 
suggestion, analgesic suggestions, post-hypnotic 
suggestions, coming out of hypnosis), and pain was 
assessed by the hypnotist before, during, and after 
each session, based on the protocol.

During both the first and second session, the 
patient’sÂ€current pain intensity dropped from moderÂ�
ateÂ€levels (6/10 and 5/10, respectively) to 0s immediately 
after the hypnotic induction. He continued to show 
a great deal of improvement in both his pain inten-
sity and pain affect levels throughout the remainder 
of the treatment sessions. Among the many improve-
ments the patient reported, three of the most notable 
were:Â€ (1)Â€ between sessions 6 and 7, the patient’s OT 
reported that during therapy, he was now able to move 
the patient’s fingers into a straight, horizontal position, 
without any bend in the joints, which was previously not 
possible because it had been “incredibly painful” for the 
patient; (2) in the week prior to session 10, the patient’s 
pain medication (methadone) had been reduced from 
10 mg two times per day, to 5 mg two times per day; and 
(3) the patient’s pain intensity and pain affect ratings at 
the end of each hypnosis session were never greater than 
a 2 on the 11-point NRS. During a 6-month telephone 
follow-up, the patient reported that his pain intensity 
level and sensitivity to pain had continued to decrease 
substantially. At its worst, he stated his pain intensity 
level was a 5 or 6, and at best, it was a 1.5/2. He endorsed 
continued use of the practice CD (which was given to 
him during treatment) and the self-hypnotic skills he 
had learned during the treatment sessions, particularly 
the “special place” imagery.

Neurofeedback/biofeedback for pain 
management

Biofeedback
The field of biofeedback has a rich history and its 
course has been influenced by developments in 

 

 

 

 



Chapter 13.â•‡ Neuromodulatory approaches to pain management

209

medicine (CAM) modalities/therapies to pain man-
agement, Tan et al. [52] utilized the treatment efficacy 
guidelines of the Clinical Psychology Division of the 
American Psychological Association [54] where level 
1 is “not empirically supported,” level 5 is “efficacious 
and specific (the highest level of efficacy),” and levels 2 
to 4 are inbetween. The review concluded that biofeed-
back is efficacious for the following pain conditions:
Level 4:Â€Migraine, tension headaches, and muscle-

related orofacial pain.
Level 3:Â€Stress and muscle tension-related 

incontinence, cramping and burning phantom 
pain, irritable bowel syndrome, Raynaud’s disease, 
posture related pain, stress-induced chest pain.

Level 2:Â€Premenstrual syndrome and dysmenorrhea, 
pain from spastic muscles and muscle spasms, 
pelvic floor pain, carpel tunnel syndromes, 
myofascial/trigger point related pain, 
fibromyalgia.

Central biofeedback (neurofeedback)
As previously mentioned, neurofeedback (NF; also 
referred to as EEG biofeedback) may be defined as a 
form of biofeedback where the target of change is the 
brain (specifically, the EEG). Changes in brain electri-
cal field activities are measured by EEG, and modify-
ing the EEG pattern of rhythms to alter/modulate pain 
experience via operant conditioning is the basis of NF. 

Table 13.1 shows the outline/content of a typical 
biofeedback session.

Minimal instruction is usually provided to the 
patient regarding specific strategies to use during the 
biofeedback session. Usually, the patient is instructed 
to simply bring on a tone or to move a bar past a preset 
threshold on the screen. In short, the patient is asked 
to use the feedback (visual or audio) to move towards 
the target such as lower sEMG, higher alpha amplitude, 
etc. All biofeedback procedures are based on operant-
conditioning principles.

A typical patient wearing psychophysiological 
recording sensors can be seen in Figure 13.2. In this 
picture, the patient can be seen wearing muscle tension 
sensors on his forehead, a respiration belt around his 
chest to record breathing, a temperature sensor (for 
near surface blood flow) on his pointer finger, and a 
heart rate sensor on his thumb. He would also have 
sensors for sweating mounted on his palm or fingers 
and sensors for brain waves on his scalp.

Peripheral biofeedback
The selection of modality/protocol is based on the pre-
senting problems, clinical interviews, review of med-
ical chart, psychometric testing data, goals of training/
treatment, and in selected cases, physiological stress 
profiling.

Several reviews on the efficacy of biofeedback ther-
apies for pain management are available [51, 52, 53]. 
In a recent review of complementary and alternative 

Figure 13.2â•‡ A patient wearing biofeedback recording sensors.

Table 13.1â•‡ Outline/content of a typical biofeedback session

a.â•‡� Pre-session assessment (progress since last visit, if 
applicable)

b.â•‡ Review of the goal for this session

c.â•‡� Pre-session rating of pain and other important outcome 
measures

d.â•‡� Decision concerning the biofeedback modality/
protocol to use

e.â•‡ Instruction to patient (if applicable)

f.â•‡� Implement the training/protocol (a session usually 
takes 30–50 minutes, depending on the protocol)

g.â•‡ Record observations

h.â•‡� Post-session rating of pain and other outcomes, as 
appropriate

i.â•‡ Feedback from patient regarding the session

j.â•‡ End session with instruction for next session, if applicable
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Other potential targets for neurofeedback include 
the somatosensory areas for modulating pain percep-
tion, the thalamic relays for modulating pain sensa-
tion (e.g., in “central pain” syndromes, where there is 
no peripheral stimuli involved), and cortical reorgan-
ization (a type of neural plasticity, resulting in loss of 
sensory input such as in phantom limb pain, where the 
adjacent cortical areas “invade” due to decreased lat-
eral inhibition; [13]).

Despite the wide variations on how to approach and 
carry out NF, the general procedure to NF bears close 
resemblance to the biofeedback procedure previously 
described, although one distinction, discussed above, 
concerns the degree to which one relies on using QEEG 
assessment to guide and/or determine the selection of 
the intervention protocol.

Efficacy of neurofeedback
Much of the activities in NF have focused on areas 
other than pain. In the area of NF as applied to chronic 
pain, there are mainly case reports and few controlled 
research studies. Because efficacy cannot be concluded 
based solely on this level of support, more research is 
needed before a claim of efficacy for NF for pain man-
agement can be made. This does not necessarily mean 
that clinical applications in chronic pain cannot be 
effective on an individual case basis, or that NF can-
not be used in clinical research to explore its effects. 
However, this does mean that we are not yet able to 
conclude that NF necessarily has a specific beneficial 
effect on pain or the impact of pain in persons present-
ing with chronic pain conditions.

Despite the limitation on efficacy research, several 
studies do show some promising results. In a study 
involving 40 patients suffering from fibromyalgia, Caro 
and Winter found significant improvement in meas-
ures of self-reported pain, attention, tender points, and 
fatigue [62]. Similarly, another group of 30 fibromyal-
gia patients who were treated with EEG-driven NF (in 
combination with surface electromyography biofeed-
back) significantly improved in pain, perceived mental 
clarity, mood, and sleep [63]. Sime reported a case of 
trigeminal neuralgia which was treated with a com-
bination of BF and NF and led to the abortion/avoid-
ance of a major planned surgery to sever the trigeminal 
nerve [64]. The protocol consisted of ten peripheral BF 
sessions, NF training at C3 (to improve sleep), and low 
reward frequency training at T3–T4 (to decrease pain). 
More recently, Jensen et al. reported some success with 
NF for treating 18 patients diagnosed with complex 

For a more detailed discussion on neurofeedback, the 
reader is referred to the text book edited by Evans and 
Abarbanel [55].

Neurofeedback is a new and constantly evolving 
field. There are probably as many practitioners who 
advocate that all NF requires a quantitative assessment 
of the brain’s EEG (referred to as quantitative EEG or 
QEEG for short) prior to starting NF as there are those 
who would view QEEG as an unnecessary and costly 
burden for the patient. Those who advocate for and 
use QEEG assess EEG activity in the patient prior to 
treatment, and compare the results to one of several 
normative data bases. They then develop NF inter-
ventions based on the QEEG analysis. Those who do 
not use QEEG normally apply one of several general 
NF protocols based on the nature of the presenting 
complaints (e.g., up-training C3 SMR or C4 beta for 
attention deficit disorder, using the alpha-theta train-
ing protocol for addiction, or addressing frontal alpha 
asymmetry for depression). Neurofeedback can focus 
on a number of aspects of EEG-assessed cortical activ-
ity, including altering:Â€(1) the power (or amplitude) of 
specific frequencies; (2) specific ratios of amplitudes; 
and (3) the coherence, phase and synchrony among 
different areas or parts of the brain. For more details, 
the reader is again referred to the book on NF and con-
ference proceedings of the ISNR and AAPB, as well as 
the journals published by the two professional organi-
zations (Applied Psychophysiology and Biofeedback, and 
Journal of Neurotherapy).

Recent research findings indicate several possible 
targets for neurofeedback interventions for pain man-
agement. The first entails failure modes in the ante-
rior cingulate. As has been previously discussed, the 
anterior cingulate plays a major role in pain percep-
tion. When the anterior cingulate is not functioning 
properly, there is a lack of normal cognitive and emo-
tional flexibility, and the brain can be “stuck” on pain 
sensation [56]. When the cingulate fails to function 
normally, awareness can over-focus, as seen in general-
ized anxiety disorder and obsessive compulsive disor-
der/oppositional defiant, as well as in cases of chronic 
pain [57]. There are three failure modes of the anterior 
cingulate:Â€(1) an excess of alpha (the most prevalent), 
(2) an excess of slow wave activity; and (3) beta spin-
dling. The latter pattern is reported by Johnstone et al., 
and Arns et al. [58, 59]. The two initial patterns were 
originally identified by cluster analysis in work done by 
NYU’s Brain Research Laboratory by Dr. Leslie Prichep 
and colleagues [60, 61].
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and/neurofeedback approaches. There is varying evi-
dence supporting the short- and long-term efficacy of 
these approaches. Although no intervention has yet 
been demonstrated to be ineffective, at present, some 
(e.g., self-hypnosis training) have greater evidence than 
others (e.g., neurofeedback training). Randomized 
clinical trials of all of these approaches are needed, 
especially with respect to their long-term efficacy. In the 
meantime, clinicians may wish to try any one of these 
treatments, especially those that are minimally inva-
sive, to explore their efficacy on an individual basis.
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regional pain syndrome (CRPS) type I [65]. These 
were patients with severe long-standing CRPS type I 
who were enrolled in a 20-day comprehensive CRPS 
treatment. Partialing out the effects of the other treat-
ments in the program, the individualized NF protocols 
were shown to reduce pain intensity at the primary site 
with half of the study participants showing meaning-
ful change of 30% or more. Improvements were also 
found in five of the seven secondary measures includ-
ing muscle tension, aches and spasms, sense of well-
being, pain at second site, and skin sensitivity. Finally, 
deCharms etÂ€al. combined fMRI technology with NF to 
demonstrate that patients were able to learn to control 
relative activation on the rostral anterior cingulate cor-
tex (associated with the processing of the experience of 
pain), resulting in a significant reduction in pain [66].

Mechanism of action for biofeedback
The mechanism of action for biofeedback in pain man-
agement has not been fully established. However, there 
is increasing evidence that for chronic muscle or myo-
fascial pain syndrome, pain modulation with biofeed-
back is achieved via both de-catastrophizing (changes 
in beliefs about pain) and by learning lowered arousal 
techniques that keep sympathetic pathways to trigger 
points from being maintained [67, 68]. For pain condi-
tions such as fibromyalgia, phantom, or other centrally 
mediated pain, biofeedback may counter the effect of 
central sensitization through decreasing sympathetic 
overload, parasympathetic withdrawal, and stress 
hormones. There is also some evidence that changing 
improper muscle contraction and blood flow patterns 
has a direct effect on pain caused by these problems 
[69, 70]. Biofeedback (at least in the case of cultivated 
lowered arousal) has also been shown to decrease the 
stress response, which in turn, leads to decreased acti-
vation of the ACC, insular cortex, SI and SII, and the 
amygdala, all areas activated by pain [71].

Summary and conclusion
Pain is experienced when complex neurophysiologi-
cal networks, involving peripheral, spinal, and cortical 
neurons are engaged, and can be relieved when these 
processes are interrupted. A number of interventions, 
broadly labeled as “non-pharmacological neuromodu-
lation” approaches, have been examined as potential 
treatments for chronic pain. These approaches specifi-
cally target the neurological processes involved in the 
processing and experience of pain. They include electri-
cal stimulation, self-hypnosis training, and biofeedback 
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Although there is a large literature on the efficacy of 
cognitive pain coping strategies, it has been difficult to 
synthesize in a meaningful way. It is evident from previ-
ous reviews that the use of cognitive coping techniques 
can be associated with reductions in acute, chronic, and 
laboratory-induced pain [1–5]. However, it is difficult 
to draw conclusions regarding the efficacy of specific 
cognitive coping strategies due to the way the research 
literature is organized and the different terminology 
used across studies. These barriers frequently leave the 
reader with more questions than answers.

The purpose of the current chapter is to provide an 
update on prior reviews and book chapters [2, 4], and, 
more importantly, to offer a different approach. First, 
we elaborate on the problems associated with evaluating 
specific coping techniques. Next, we review the literature 
on discrete strategies rather than composites of strate-
gies. Finally, we seek to identify individual differences 
that affect the efficacy of these coping strategies. The 
role of individual differences in coping efficacy has not 
been previously reviewed, and although these potential 
moderators have not been thoroughly examined, there 
is some current evidence that merits discussion.

Description and criticisms of available 
literature
Typically, pain researchers have categorized coping 
strategies into rationally derived composites such as 
emotion-focused vs. problem-focused [6] and pas-
sive vs. active [7]. These rationally derived composites 
group together various discrete coping techniques that 
may influence pain via different processes. Empirically 
derived composite categories of coping strategies have 
also been reported, combining specific techniques 
into statistically correlated meta-categories or fac-
tors [8–10]. There are statistical and methodological 
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advantages to studying composites rather than dis-
crete coping strategies because it decreases the over-
all number of variables under examination. However, 
research that uses coping composites may have limited 
clinical utility, rendering only broad conclusions such 
as identifying those that are generally considered adap-
tive (e.g., problem focused, active) vs. maladaptive 
(e.g., emotion-focused, passive). Studies using coping 
composites do not provide information regarding the 
efficacy of a specific strategy, nor do they allow explora-
tion of potential moderating variables on the efficacy 
of specific strategies. Researchers have suggested that 
examining individual coping strategies may be more 
useful than studying coping composites when attempt-
ing to identify the conditions under which coping 
efforts have the greatest effect [11]. Moreover, research 
has shown that individual coping scales are better than 
coping composites at explaining variance in pain inten-
sity and activity interference [12].

In addition to the problems posed by using coping 
composites, there are a variety of issues related to the 
terminology used in coping research that hinder the 
ability of readers to understand and make generaliza-
tions from the literature. One problem is that cognitive 
coping terms used in the literature are often described 
using imprecise definitions. For example, “attention to 
pain” could refer to focusing on the sensory aspects of 
pain or focusing on one’s emotional response to pain. 
Although both involve attention towards pain, they are 
associated with different pain related outcomes [13, 14]. 
Researchers also use different labels for coping tech-
niques that seem to refer to the same cognitive strategy. 
For example, one study used the term “stoic distancing” 
to refer to attempts to avoid acknowledging, dwelling 
upon, or expressing the extent of pain [15], while other 
authors use the term “ignoring” or “denying” when 
referring to this strategy [16, 17]. Furthermore, the 
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coping strategies. A better understanding of individual 
differences is needed in order to draw reliable conclu-
sions regarding the efficacy of discrete cognitive coping 
strategies.

Methodology and  
organization of review
For the current review, multiple electronic databases 
(PsychLit, Pubmed, Cochrane data base, Sumsearch) 
were used and several citation lists were searched for 
relevant literature. We sought to obtain unpublished 
research (e.g., dissertations, conference presentations) 
as well as published studies, but we limited our review to 
studies published in English. Eligible literature included 
correlational examinations of self-reported coping 
strategies and pain indicators (both cross sectional and 
longitudinal), as well as empirical studies. The included 
empirical studies either measured self-reported coping 
in regards to an experimental pain task or manipulated 
at least one cognitive coping strategy in comparison to 
a control condition or an alternative strategy condition 
(e.g., distraction vs. focused attention). Studies involv-
ing pediatric participants were not reviewed. Other eli-
gibility requirements included:Â€(1)Â€operationally defined 
discrete cognitive strategies (i.e., not composites of mul-
tiple coping strategies or empirical factors) as independ-
ent variables; (2) report of number of participants and 
specific pain stimulus utilized (if laboratory-induced 
pain) or pain condition (e.g., mixed chronic pain); and 
(3) quantifiable dependent variables related to the expe-
rience of pain. For clinical acute or chronic pain studies, 
dependent variables of interest included pain severity or 
frequency, activity levels, disability, mood, and quality 
of life. For experimental pain studies, outcome variables 
of interest included pain severity, threshold, or toler-
ance, as well as other indicators such as muscle tension. 
Inconsistent comparison groups and the large number 
of potential moderating variables prevented statistical 
pooling and meta-analyses of the data.

The most recent comprehensive review of the pain 
coping literature was conducted by Boothby et al. [2], 
with a focus on coping and adjustment to chronic pain. 
For cognitive coping strategies reviewed as discrete 
techniques by Boothby et al. (i.e., distraction/divert-
ing attention, ignoring pain, reinterpreting pain, and 
coping self-statements), we summarize previous con-
clusions and focus on the literature published after the 
1999 chapter. We also review studies of acute or experi-
mental pain, which were generally not addressed by 

reinterpretation of pain sensations (e.g., “I don’t think 
of it as pain, but rather a dull or warm feeling,” and “If 
my pain feels shooting, I try and pretend that it is only 
tingling”) has been variously referred to as “emotional 
distancing from pain,” “dissociation,” “focused sen-
sory attention,” and “somatization” [2, 3, 18]. Other 
studies use coping terms with an operational defini-
tion that is atypical, for example, one study used the 
term “imagery” when participants were instructed to 
imagine they feel happy, comfortable, and content or 
to imagine they feel uncomfortable, terrible, and mean 
[19]. Since most studies using the term “imagery” are 
referring to visualization of relaxing scenes or other 
pleasant visual images, using the same term to refer 
to a different type of strategy may add confusion to an 
already complex literature. In general, there is a lack of 
clarity in the literature as to the terminology used to 
describe cognitive coping strategies.

The coping literature is also complicated by incon-
sistent findings. For example, the literature on the use 
of distraction for chronic pain includes reports of sig-
nificant positive associations between use of distrac-
tion and pain severity ratings [20, 21]. However, there 
are also reports of a significant inverse relation between 
use of distraction and chronic pain [22] as well as non-
significant associations between use of distraction and 
pain severity [16, 23–25]. Possible explanations for 
inconsistent findings include procedural differences 
across studies, terminology inconsistencies, and use of 
composite coping strategies. It is also difficult to track 
null findings regarding discrete coping strategies when 
as many as seven or more different coping strategies 
may be examined in a single study and statistically sig-
nificant findings are generally emphasized.

Additionally, there are some complications associ-
ated with studying pain in general. Pain is a multidi-
mensional construct, including physical sensations, 
cognitive evaluation, and affect. Researchers have 
found that coping strategies may be differentially effi-
cacious for the sensory vs. the affective domains of pain 
[13, 14]. Moreover, the efficacy of cognitive coping 
strategies may be different for chronic pain and acute 
or experimentally induced pain.

Finally, the cognitive coping literature has typically 
focused on the efficacy of cognitive coping strategies for 
broad groups of people, without attention to individual 
difference variables (e.g., pain factors, personality fac-
tors, sex) that may moderate the efficacy of particular 
strategies. These individual differences are important to 
consider as we determine the clinical utility of various 
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attempts to suppress awareness of pain may actually 
increase awareness of pain [28]. Indeed, ignoring pain 
during debridement procedures for burn treatment 
has been positively associated with subsequent intru-
sive thoughts regarding the procedure [29].

Boothby et al. [2] noted that ignoring pain was occa-
sionally associated with higher levels of functioning in 
persons with chronic pain, evidenced by an increased 
ability to work, greater activity levels, or lesser pain 
intensity ratings. However, ignoring pain was much 
more frequently shown to be unrelated to variables 
such as pain interference, ability to work, psychological 
functioning, or pain severity in correlational and lon-
gitudinal research on persons with chronic pain. The 
authors suggested that ignoring pain has little influ-
ence on adjustment in persons with chronic pain.

More recent correlational research has contin-
ued to demonstrate the lack of meaningful relations 
between ignoring pain and adjustment to chronic 
pain in a host of outcome variables, including:Â€ pain 
severity [15, 16, 20, 21, 30–33]; pain interference [31]; 
physical disability [21, 31–34] ; activity levels [21, 31]; 
depressive symptoms [21, 31, 33]; psychosocial dis-
ability [21]; anxiety symptoms [16] and work status 
[21]. However, there are a small minority of studies 
that have reported significant associations with ignor-
ing pain. In these few studies, ignoring pain has been 
associated with reductions in pain interference and 
psychosocial disability [24], inactivity [20], and anal-
gesic use [30]. Furthermore, there have been several 
other reports of positive correlations between ignor-
ing pain and improved mood [16, 20], as well as less 
pain-related anxiety [21]. Conversely, one study found 
that ignoring pain was associated with less perceived 
control over pain [35]. There are fewer studies exam-
ining self-reported thought suppression during acute 
pain, but they indicated conflicting results:Â€one study 
reported higher levels of worst pain in post-surgical 
patients [22] but another study reported lower levels of 
pain severity during mammography [23] .

There was only one recent study addressing lon-
gitudinal effects of ignoring pain. Haythornthwaite 
etÂ€al. found that ignoring pain did not prospectively 
predict pain intensity, pain interference, or activity 
levels 8 weeks later in post-herpetic neuralgia patients 
[31]; however, ignoring pain was predictive of greater 
depressive symptoms 8 weeks later. This study is impor-
tant not only because it reports longitudinal data, but 
in that it also uses multiple outcome measures over sev-
eral pain-related domains.

Boothby et al. The experimental pain literature was 
reviewed because it is likely that the best evidence 
regarding the efficacy of discrete coping strategies will 
be established through experimental pain studies. This 
is because experiments allow for the ability to manip-
ulate and isolate specific coping attempts, control for 
confounding variables, and determine cause and effect. 
For discrete coping strategies not previously reviewed 
(i.e., imagery, sensory focus/focused attention, dissoci-
ation, and emotional disclosure), we offer a more com-
prehensive review of research published since 1980.

Discrete cognitive coping strategies were organized 
into two broad categories used by Turk et al. [26]:Â€(1)Â€strat-
egies used primarily to remove one’s attention from pain 
or pain-avoidant strategies (i.e., mental suppression, 
distraction, and imagery); and (2) strategies used prima-
rily to change one’s appraisal or emotional processing of 
the pain without avoiding the pain (i.e., sensory focus, 
reinterpretation of sensations, dissociation, coping self-
statements, and emotional disclosure). The literature 
on each coping strategy is organized as follows:Â€correla-
tional studies, longitudinal studies, treatment outcome 
studies, experimental studies, and moderating variables. 
It is notable that most of the studies involving chronic 
pain are correlational, while most of the experimental 
studies are with laboratory-induced pain.

Strategies used to remove one’s 
attention from the pain stimulus
This group of coping techniques consists of strategies 
that are designed to help the individual cope with pain 
by removing one’s attentional focus from the pain, 
either through ignoring or denying the pain com-
pletely, or through replacing thoughts about pain with 
other thoughts, stimuli, tasks (distraction), or pleasant 
imagery. These strategies do not directly address the 
emotional aspects of pain.

Stoic distancing/ignoring/avoidance/
thought suppression
Strategies like stoic distancing, ignoring, or thought 
suppression are defined as inhibiting an unwanted 
thought or as attempts to avoid acknowledging, dwell-
ing upon, or expressing the extent of pain [15, 27]. 
Research on thought suppression in general (i.e., not 
specific to pain) has suggested that attempts to sup-
press thoughts ironically cause unwanted thoughts to 
become more accessible in consciousness. Therefore, 
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of literature that race differences in pain and coping 
are at least partially mediated by education. These 
authors note that people with low education may be 
less likely to seek out and use more cognitively chal-
lenging coping skills (such as cognitive restructuring) 
and instead rely on less complex (and more maladap-
tive) coping skills, such as ignoring or attempting to 
mentally suppress pain.

Regarding sex differences in ignoring pain, both 
females and males with chronic pain generally report 
utilizing ignoring pain at similar rates [42]. In an 
experimental study researchers found that males 
reported greater sensory pain when instructed to avoid 
sensations, thoughts, and feelings related to the cold 
pressor task (avoidance) than when instructed to con-
centrate on sensations from the cold water (sensory 
focus), although females did not demonstrate this dif-
ference [43].

Other moderators explored include perceived 
social support, pain severity, and catastrophizing. 
Holtzman et al. found that when patients with rheu-
matoid arthritis (RA) reported satisfaction with their 
social support, greater use of stoic distancing was 
related to lower levels of pain severity [32]. However, 
when participants did not perceive helpful support, 
stoic distancing was associated with higher levels of 
pain across the day. Reported pain severity has also 
been shown to moderate the association between 
ignoring pain and activity levels. Specifically, as pain 
severity increases, any positive associations between 
ignoring pain and activity levels become even less 
robust [4], although pain intensity levels do not seem 
to moderate previously reported relations between 
ignoring pain and perceived control over pain [35]. 
Finally, level of catastrophizing has been shown to 
be related to specific increases in paraspinal muscle 
activity in low back pain participants instructed to 
suppress pain in a cold pressor task [44]. The authors 
concluded that for those who catastrophize, efforts to 
suppress pain awareness caused exaggerated muscu-
lar tension near the site of injury.

Overall, although some adaptive relations with 
ignoring pain, thought suppression, or stoic distanc-
ing have been reported [20], the majority of the litera-
ture indicates that avoidance or suppression of pain is 
a strategy that is ineffective or even counterproductive 
for coping with both chronic and acute or experimen-
tal pain. This may be particularly true for persons who 
catastrophize, have lower education, less social sup-
port, and/or more severe pain.

There are several experimental studies examining 
the effect of trait avoidance or specific instructions to 
engage in thought suppression using the cold pressor 
experimental pain task in college students. Most stud-
ies reported that high general experiential avoidance 
(not specific to pain) or instructions to suppress pain-
related thoughts are associated with significantly lower 
pain tolerance and poorer recovery from experimental 
pain [27, 36–39]. Only one unpublished study failed to 
find these associations [40]. Experiential avoidance or 
instructions to suppress thoughts show variable results 
with pain intensity and pain distress, sometimes asso-
ciated with higher reported pain intensity and pain 
distress ratings [36, 38, 41] and sometimes unrelated to 
pain threshold or intensity rating [27, 37, 39]. Feldner et 
al. suggested that avoidance is more strongly related to 
how long the pain will be tolerated than to how quickly 
an individual notices pain or the perceived severity 
of the stimulus [37]. The authors suggest this associa-
tion may have important implications for persons with 
chronic pain, such as their willingness to participate in 
reconditioning programs.

In a novel experiment measuring muscle tension as 
well as cardiovascular response to cold pressor pain in 
low back pain patients, Burns compared the impact of a 
variety of cognitive coping strategies (including mental 
suppression) during which participants were also given 
a mental stressor (mental arithmetic) [28]. Participants 
with low back pain instructed to suppress pain sensa-
tions showed greater increases in muscle tension and 
prolonged increases in blood pressure compared to 
the other conditions (low back pain participants or 
healthy controls assigned to sensory focus, distraction, 
or a control condition). There were no effects of coping 
strategy on self-reported pain or negative affect.

In regards to individual difference variables that 
might relate to the efficacy of ignoring/avoidant cop-
ing, personality, race, education, sex, satisfaction 
with social support, pain severity and catastrophizing 
have been examined. It has been reported that neither 
the big five personality factors nor race (Caucasian 
vs. African-American) moderate the effects of stoic 
distancing or ignoring pain, although Caucasians 
reported greater use of ignoring pain in some [15, 
20], but not all studies. In a study exploring race and 
education differences in coping, Cano et al. found that 
although African-Americans reported using ignoring 
pain strategies more frequently than Caucasians, when 
education was added as a covariate the race difference 
disappeared [24]. This finding adds to a growing body 
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while undergoing a painful medical procedure reported 
greater subjective ratings of pain control, but similar 
anxiety ratings, compared to no treatment controls [49]. 
A series of studies of burn patients undergoing wound 
dressing changes who were randomly assigned to one of 
three groups (distraction, sensory focus, or no treatment 
control) found that distraction was not associated with 
pain severity or tension during burn dressing changes 
[25, 29]. However, distraction was associated with lower 
perceptions of relief from pain during burn dressing 
changes relative to sensory focus [25]. Burn pain may be 
somewhat unique in the category of “acute” pain in that 
during the treatment phase debridement interventions 
cause recurrent acute pain episodes.

There have been a large number of studies exam-
ining the efficacy of distraction as a coping technique 
for laboratory-induced pain in healthy participants. 
Distraction has been found to be the most frequently 
reported spontaneous coping strategy in these types 
of studies [50]. Most studies of healthy experimental 
pain subjects find distraction techniques to be associ-
ated with a variety of adaptive pain-related variables 
when compared to controls and/or those instructed 
to use some other cognitive strategy. Such associa-
tions include higher pain tolerance [51–55]; higher 
pain threshold [53, 56]; and lower pain severity [54, 
55, 57–64]. However, there have also been a number 
of experimental studies using pain-free participants 
that failed to find an effect of distraction on similar 
pain variables, including pain tolerance [40, 56, 61]; 
pain severity [27, 28, 40, 65–68]; pain discomfort [67]; 
recovery from pain [40]; or negative affect [28]. Two 
studies reported that although distraction had a posi-
tive or neutral effect on some outcome variables, dis-
traction also had disadvantageous effects on other pain 
related outcomes, including slower recovery from pain 
[27] and greater psychological distress during experi-
mental pain [53].

There are a small number of studies examining the 
efficacy of distraction for persons with chronic pain 
while undergoing an experimental pain task, and these 
have inconsistent results. In one study, distraction was 
equally efficacious in reducing pain severity reports 
during the cold pressor task for both healthy controls 
and persons with low back pain [67], but in another 
study, distraction used by persons with chronic pain 
resulted in shorter cold pressor pain tolerance times 
and higher reported pain severity relative to healthy 
controls [69]. Studies of distraction and exercise per-
sistence in persons with chronic low back pain have 

Distraction/diverting attention
These techniques are defined as directing attention away 
from pain to another stimulus or task, without explicit 
instructions to mentally suppress thoughts regarding 
the pain [16, 45]. Studies also sometimes use the term 
“avoidant coping” to refer to distracting thoughts or 
activities [46, 47]. Previous studies have explored a vari-
ety of types of distraction:Â€cognitive tasks (e.g., search & 
find letter task on a computer, counting backwards by 
3s, verbal repetition of letters), performance tasks (e.g., 
playing a pocket video game, tracking a traveling light), 
or focusing thoughts on topics unrelated to pain without 
a task (e.g., generating fantasies, watching neutral pic-
ture slides). There is a large literature on distraction, both 
before and subsequent to the BoothbyÂ€etÂ€al. review [2].

Boothby et al. reported that relations between dis-
traction and functioning in patients with chronic pain 
were inconsistent, with distraction sometimes associ-
ated with lesser disability and better mood, sometimes 
with greater pain severity and psychological distress, 
and sometimes unrelated to a variety of pain related 
variables such as pain severity, disability, ability to 
work, and psychological functioning [2].

Subsequent correlational research has continued 
to reveal inconsistent associations between diverting 
attention and pain-related variables in persons with 
chronic pain. In numerous studies distraction has been 
shown to be unrelated to various pain-related varia-
bles:Â€pain severity [16, 23–25, 30, 33]; pain interference 
[24]; physical disability [24, 33, 34]; psychosocial disa-
bility [24]; depression, or activity levels [48]. Although 
atypical, in one study distraction was found to be 
inversely related to current pain in persons undergoing 
knee or hip replacement surgery [22], and in another 
study, distraction was inversely associated with anal-
gesic medication use [30]. Conversely, in some stud-
ies, greater use of distraction has been associated with 
greater pain among patients with RA [20] and mixed 
chronic pain patients [21, 46]. Furthermore, distrac-
tion has been correlated with greater physical disabil-
ity, psychosocial disability, pain-related anxiety [21], 
and depressive symptoms [21, 33], and lower activity 
levels and likelihood of working [21].

There has been only one longitudinal study exam-
ining distraction. Haythornthwaite et al. found that use 
of distraction at baseline did not prospectively predict 
post-herpetic neuralgia pain severity, pain interference, 
activity levels or depression at 8-week follow-up [48].

There are few clinical treatment studies related to 
distraction. In one study, patients utilizing distraction 
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Race has also been examined as a moderator of 
diverting attention. In one study, African-Americans 
reported utilizing diverting attention more frequently 
than Caucasian Americans, but this difference was 
mediated by education level, such that when education 
level was controlled, there was no longer a racial dif-
ference in use of diverting attention [24]. Additionally, 
the efficacy of diverting attention has been shown to be 
independent of race [20, 24], demonstrating that race 
is not related to use or efficacy of diverting attention.

Various characteristics of pain have been exam-
ined as moderators of the efficacy of distraction. In 
one experimental pain study distraction was equally 
effective at low and high pain intensities in students 
undergoing a cold pressor trial (CPT) [59]. However, 
one correlational study reported that the positive asso-
ciation between diverting attention and activity levels 
was stronger in persons reporting less severe pain [4].

Duration of pain may also moderate the efficacy 
of distraction. The literature as a whole implies that 
distraction is not efficacious for chronic or acute 
clinical pain, but is often efficacious for experimen-
tal pain. One study has demonstrated that diverting 
attention (termed “avoidant coping” in this study) 
was associated with less depression, less anxiety, and 
more social activity in persons with recent onset 
pain (less than 4 weeks), while the opposite relation 
was found for persons with chronic pain (greater 
than 6 months) [47]. Studies have also demonstrated 
that the efficacy of distraction decreases as the dura-
tion of the experimental pain stimulus increases [61, 
77]. Further, the presence of a pre-existing chronic 
pain condition may [69] or may not [67] reduce 
the efficacy of distraction for coping with acute or 
experimental pain. These results indicate that the 
effectiveness of distraction may decrease as pain 
intensity or duration increases.

Multiple cognitive variables that moderate the effi-
cacy of distraction have also been identified including 
expectancies, fear of pain, catastrophizing, and anxiety. 
Significantly greater pain reductions were reported by 
experimental pain participants who were provided with 
positive feedback from a sham “personality test” about 
their ability to use the strategies than participants who 
were provided negative feedback [63]. This finding, 
however, may speak less to the efficacy of distraction 
and more to the influence of social contingencies on 
coping in general. Along similar lines, other researchers 
have found that the pain reductions reported by college 
students using distraction to cope with experimental 

also yielded inconsistent results. One study found 
that distraction improved performance in terms of 
time spent exercising and number of steps taken with-
out increases in pain severity following the task [69]; 
however, a more recent study found that, compared 
to no-distraction controls, participants in the distrac-
tion condition reported greater pain following the task 
and performance was not improved [70]. A third study 
found that a distraction task resulted in increased per-
sistence on a painful task for chronic pain patients, but 
not for healthy controls [71].

A number of moderating variables have been 
studied related to distraction or diverting attention. 
Although it makes intuitive sense that complexity 
(e.g., more complex verbal arithmetic compared to 
less complex verbal arithmetic) or type of the distrac-
tion task (e.g., a cognitive distraction compared to a 
performance distraction) would moderate the effi-
cacy of distraction, the majority of available studies 
have not found differential efficacy based on these 
factors [3, 61, 65, 72]. However, one study reported 
that participants in a “high load” distraction condi-
tion (i.e., a visual search task with a large number of 
non-target stimuli in the search field) reported lower 
pain intensity than participants in a “low load” dis-
traction task (i.e., a visual search task with a low num-
ber of non-target stimuli in the search field) [73], and 
a second study found that a performance distraction 
task (playing a video game) was related to increases 
in pain tolerance but not pain severity relative to a 
cognitive distracter (counting backwards, imagining 
pleasant imagery, and disassociating from pain) [55]. 
It is interesting to note that absorption or involve-
ment in the distracting task is positively associated 
with the effect of distraction on pain severity and 
tolerance [54, 59]. Thus, overall, it appears that the 
specific type of distraction utilized in managing acute 
pain is not important, although involvement in the 
distracting task is important to maximize the efficacy 
of distraction.

Females with chronic pain report more frequent use 
of diverting attention than males [42]. Although some 
research indicates that distraction is not differentially 
efficacious for males and females in terms of experi-
mental pain threshold, tolerance, and severity [59, 74], 
other research has found that distraction-based coping 
is associated with improvements in experimental pain 
severity, pain tolerance, and affective pain relative to 
controls or an acceptance based alternative strategy for 
women but not for men [74, 75, 76].
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Imagery
Imagery, also known as guided imagery, has been 
defined as “the production of particular images with 
pain-attenuating potential” [80]. Imagery might 
involve imagining a scene that is compatible with the 
pain stimulus, e.g., imagining a winter scene while 
undergoing cold pressor pain [56]; imagining a scene 
incompatible with pain, e.g., imagining a warm pleas-
ant scene while undergoing cold pressor pain; imagin-
ing a safe or pleasant place or activity [81], or visualizing 
images of healing [82].

Boothby et al. did not review the imagery literature 
[2]. Although now dated, a meta-analysis of cognitive 
strategies used for managing pain found use of imagery 
was related to lesser pain severity compared to controls 
or those given alternative cognitive strategies [3]. No 
correlational cross-sectional or longitudinal stud-
ies examining imagery and chronic pain were found. 
However, there have been a large number of treatment 
studies examining the efficacy of imagery for coping 
with acute clinical pain (e.g., medical procedural pain, 
post-surgical pain) and chronic pain (e.g., cancer pain, 
headache, interstitial cystitis, fibromyalgia, phantom 
limb pain, or regional pain syndrome), several of which 
included follow-ups.

Most treatment studies have shown that, relative to 
controls or use of an alternative strategy, use of imagery 
is associated with a variety of adaptive pain-related var-
iables, including:Â€lower reported pain severity [82–89]; 
less pain related distress or anxiety [83, 87]; less use of 
analgesic medication [84, 87, 89, 90]; greater perceived 
ability to cope with pain [91]; improvements in head-
ache activity [92, 93] ; less additional bodily pain [93]; 
less impact of pain [94]; improved mental health [93]; 
and shorter hospital stays [83, 90, 95]. Those studies 
including follow-up reported that these gains were 
maintained 8–10 weeks later [88, 92, 94]. A few stud-
ies have failed to find significant differences between 
imagery and control groups on pain severity [81, 
94–96], pain related disability [93], migraine activity 
[91], medication use [91, 95], fatigue [81, 95], recov-
ery of physical function [88], anxiety [95], or length of 
hospital stay [89]. However, no studies have reported 
maladaptive effects of imagery (e.g., increased pain 
severity).

Experimental studies examining the efficacy of 
imagery for healthy participants undergoing experi-
mental pain tasks have shown that, compared to con-
trols, use of imagery results in lesser reported pain 
severity [59, 63, 97], greater pain tolerance [56, 97, 98], 

pain were correlated with their expectancies regarding 
the efficacy of the technique [54, 59].

Fear of pain has been shown to increase attention 
to pain during distraction tasks and to moderate the 
efficacy of distraction [70]. Distraction was associ-
ated with lower pain only in persons low on fear of 
pain, while highly fearful individuals showed a slight 
increase in pain relative to baseline while utilizing dis-
traction [78]. Similarly, catastrophizing has also been 
found to increase attention to pain during a distrac-
tion task [70] and to moderate the efficacy of distrac-
tion. Distraction was associated with improved pain 
tolerance for lower catastrophizers but not higher 
catastrophizers [51].

Some research on anxiety and coping efficacy have 
reported no differences between high and low anxiety 
groups (general anxiety and experimentally induced 
pain specific anxiety) on pain severity ratings or pain 
tolerance when using cognitive distraction [52, 57]. 
However, another study found that health-related 
anxiety moderated the efficacy of distraction during 
physical therapy such that for highly health-anxious 
patients, distraction was associated with greater affec-
tive pain, but also with greater perceived ability to 
decrease pain in general, compared to those lower on 
health-related anxiety [79]. It is interesting to note that 
this study also reported that, while distraction was 
more efficacious than a sensory focus manipulation 
for persons low on health-related anxiety, the opposite 
was true for the highly health-anxious persons. Taken 
together, there are mixed results regarding the impact 
of anxiety on the effectiveness of coping techniques, 
though there is more support for the importance of 
pre-existing health-related anxiety in chronic pain 
patients than for generalized anxiety or experimen-
tally induced pain-related anxiety. Combined, these 
studies on cognitive moderators of distraction suggest 
that cognitive variables are associated with the efficacy 
of distraction. In particular negative pain related cog-
nitions or cognitions that make disengagement from 
pain more difficult appear to decrease the efficacy of 
distraction.

Overall, the research suggests that distraction is 
not helpful, and possibly even detrimental, for chronic 
pain and, perhaps, acute clinical pain (e.g., burn pain). 
However, there is evidence to suggest that distraction 
can be useful in managing acute experimental pain, 
particularly in those participants who are not particu-
larly anxious and do not engage in other negative pain-
related cognitions such as catastrophizing.
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directly or indirectly help the individual reinterpret the 
pain stimulus itself (e.g., as sensory patterns occurring 
within the body) and/or reduce the emotional impact of 
the pain stimulus. The strategies to be reviewed under 
this category include focusing on the sensory aspects 
of the pain stimulus, reinterpretation of the sensations, 
dissociation, coping self-statements, and emotional dis-
closure. These cognitive strategies are fundamentally 
different from those strategies teaching individuals to 
avoid the pain experience via mental suppression, dis-
traction, or pain-incompatible imagery.

Sensory focus/focused attention
Strategies used to focus one’s attention toward the pain 
have included focusing on the sensory aspects of the 
pain experience (sensory focus) as well as focusing on 
one’s emotional reactions to the pain experience (emo-
tion focus). Sensory focus involves instructing individ-
uals to focus on the objective sensations of the stimulus 
[100, 101]. In addition to being labeled sensory focus, 
these strategies have also been labeled “somatization” 
and “distancing” [18]. Implied in the sensory focus 
strategy is that in attending to the sensory qualities 
of the stimulus, one is less likely to be fixated on emo-
tional (affective) and cognitive (evaluative) reactions to 
the stimulus. On the other hand, emotion focus directs 
individuals to attend to their emotional reactions to the 
pain stimulus, rather than to the pain stimulus itself. In 
most cases, neither sensory focus nor emotion focus 
strategies attempt to change one’s sensory or emotional 
response to the pain experience, but rather, the strat-
egies attempt to differentially direct one’s attention 
toward certain aspects of the pain experience.

Some of the research on focused attention failed to 
make a distinction between sensory focus and emo-
tion focus, which has proven quite problematic in 
making meaningful interpretations regarding out-
come. In an early meta-analysis of both experimental 
and clinical pain studies examining cognitive coping 
strategies [13], it was initially concluded that when 
considered together, strategies focusing one’s atten-
tion toward pain were less effective than distraction 
strategies focusing one’s attention away from the pain 
experience. However, when attentional strategies 
were further classified as involving attention to the 
objective physical qualities of pain (sensory focus) vs. 
attending to the emotional aspects (emotion focus), 
sensory focus was more efficacious than avoidance of 
pain, whereas attention to the pain with no specific 
focus or emotion focused monitoring were inferior 

higher pain threshold [56, 99], and lower heart rate dur-
ing the experimental pain task [98]. Only one experi-
mental study failed to find an association between use 
of imagery and pain discomfort relative to controls 
[56], and only two studies reported that imagery was 
equally or less efficacious than an alternative strategy 
(distraction, reinterpretation) on affecting pain sever-
ity [59] or threshold [99].

Several potential moderators of imagery have been 
examined, and some have been shown to be unim-
portant. The most frequently examined moderator of 
imagery is the type or focus of imagery. Many com-
parisons have demonstrated that different types of 
imagery are equally efficacious, including imagining 
pleasant scenes compared to imagining scenes with 
many details [92], reinterpretative imagery (imagin-
ing cold pressor pain as having one’s hand in an oasis 
in a desert) compared to a pleasant activity (riding a 
carnival ride) [59], and pain compatible imagery com-
pared to pain incompatible imagery [56, 98, 99]. It is 
also notable that “dosage” (the frequency with which 
imagery is used) is generally not associated with any 
pain-related outcomes [93, 94], with the exception 
that more frequent use of imagery was related to better 
mental health in one study [93]. The ability of imagery 
to affect pain has also been shown to be independent 
of sex [59, 86], race, and type of cancer diagnosis [86]. 
However, similar to distraction, the efficacy of imagery 
has been related to expectancy and absorption in the 
imagery task:Â€greater positive expectancy about one’s 
ability to successfully employ the imagery technique 
and greater absorption in the imagery task are associ-
ated with greater improvements in pain [59, 63].

In summary, there is sufficient evidence to suggest 
that imagery is efficacious for coping with chronic, 
acute, and experimental pain. Imagery appears to 
be efficacious regardless of the focus of the imagery 
(e.g., pleasant scene, detailed scene, pain incompat-
ible experience), frequency of practice, or demo-
graphic characteristics of the participant, although 
positive expectancies and absorption in the task are 
important.

Strategies used to change one’s 
appraisal or emotional processing of 
the pain stimulus
An important point about the next general category of 
strategies is that, rather than directing one’s attention 
away from the pain stimulus, these strategies are used to 
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Treatment outcome studies using sensory focus 
have reported generally favorable results. In a study by 
Logan et al., sensory focus during an endodontic pro-
cedure was found to significantly reduce sensory pain 
compared to an information control condition, but 
there were no differences in ratings of pain unpleas-
antness or in the amount of control over pain partici-
pants reported experiencing [103]. In another study 
with healthy women during childbirth, instructions 
to monitor the sensory features of labor contractions 
resulted in lower pain reports during labor compared 
to controls, although women in the sensory focus con-
dition did not differ from women who had attended 
LaMaze Childbirth classes on sensory pain reports 
[101]. Further, a study exploring the use of sensory 
focus in burn patients reported greater pain relief in 
the sensory focus group compared to a music distrac-
tion technique and a reduction in remembered pain in 
the sensory focus group compared to a usual medical 
care group [25]. However, a follow-up analysis of the 
data controlling for spontaneous use of coping strate-
gies labeled ignoring, catastrophizing, and reinterpre-
tation of pain revealed that, although there were no 
group differences in tension experienced during the 
procedure, participants in the sensory focus condition 
experienced more intrusive thoughts during the 30 
minutes after the procedure compared to those in the 
music distraction group [29].

In most of the available experimental pain stud-
ies, sensory focus manipulations have been found to 
result in one or more positive pain-related outcomes. 
For example, in a very early experiment, Johnson 
found that instructing participants to focus on spe-
cific expected sensations during an ischemic pain test 
resulted in a trend toward sensation ratings leveling off 
over repeated trials, whereas participants instructed to 
use a mathematical distraction test reported significant 
increases in pain sensation ratings over time [104]. In 
other studies, sensory focus resulted in significantly 
higher tolerance time, lower pain intensity, and lower 
pain unpleasantness than no-intervention control or 
those instructed to focus on their emotional response 
to the pain [54, 105, 106], but not pain threshold or 
intensity in one study [105]. It has also been reported 
that sensory focus instructions result in faster recovery 
from experimental pain in comparison to other strate-
gies such as mental suppression of the pain or distrac-
tion, although pain intensity ratings at the end of the 
cold pressor task did not differ across groups [27]. 
Reporting discrepant findings, Miron and colleagues 

to avoidance strategies. Thus, it is important to make 
a distinction between these two types of attentional 
strategies.

A comprehensive discussion of the research find-
ings related to attention focus is found below. In this 
section, we are specifically aiming toward evaluat-
ing the potential efficacy of sensory focus, although 
some of the studies do not clearly delineate the type of 
focused attention studied, possibly explaining some 
of the discrepant findings. At first glance, it seems 
counter-intuitive that cognitive strategies used to 
focus one’s attention toward the pain stimulus would 
increase one’s ability to cope with the pain. Available 
research, however, suggests that certain types of atten-
tional focus may serve as useful pain coping strategies. 
Furthermore, exploration of individual difference var-
iables offers additional clarification about the modera-
tors of efficacy of these techniques.

There are no correlational or longitudinal research 
studies specifically examining the relationship between 
the use of sensory focus or emotion focus strategies and 
pain-related outcome, although the literature consist-
ently reports that emotion-focused attention to pain is 
correlated with negative outcomes [2].

In an effort to examine the relation of attention 
to pain with other pain-related variables, McCracken 
constructed a measure of pain vigilance and aware-
ness of pain and then correlated it with other pain-
related variables in a sample of patients with chronic 
pain [102]. It is important to note that the measure of 
attention to pain used in this study focused largely on 
one’s perceived sensitivity to changes in the experience 
of pain, and did not specifically examine attention to 
the sensory or affective dimensions of pain. Awareness 
of changes in pain and vigilance associated with the 
pain experience were found to be positively related 
to pain anxiety, pain severity, physical disability and 
physician visits due to pain. It was also found that the 
level of pain awareness and vigilance significantly pre-
dicted distress, disability, and doctors visits independ-
ent of pain intensity, pain duration, and demographics 
such as gender, age, and education [102]. It may be that 
when one is very sensitive to changes in pain levels, and 
moreover, vigilant for such changes, such fixated atten-
tion toward pain sensation is maladaptive. On the other 
hand, the literature examining sensory focus seems to 
be examining a different sort of pain awarenessÂ€– one in 
which one attends to the objective sensory qualities of 
the experience without necessarily becoming vigilant 
for sensations or changes in sensations.
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may not be efficacious. In many cases, these have been 
experimental pain studies with pain-free volunteers, 
although there are some studies in which participants 
had clinical acute or chronic pain.

In experimental pain studies, sensation monitor-
ing produced tolerance gains in males but not females 
[14], and males reported less sensory pain compared 
to females when they were instructed to focus on pain 
sensation [43].

In another experimental cold pressor study, fear of 
pain was examined as a moderator of the efficacy sen-
sory focus strategies [78]. The sensory focus task was 
more efficacious in reducing pain intensity in those 
individuals scoring higher on a measure of fear. Similar 
findings were reported in a study with chronic pain 
patients, in which health anxiety was found to moder-
ate the efficacy of sensory focus used during physical 
therapy. In those patients scoring higher on health anx-
iety, attention to sensations resulted in lower anxiety 
and pain ratings compared to suppression type instruc-
tions (labeled distraction instructions in this study). In 
non-health anxious patients, attention to sensations 
increased anxiety compared to those non-health anx-
ious patients given the distraction/mental suppression 
instructions [79].

On the other hand, manipulated threat expect-
ancy appears to have a different effect on the impact of 
attentional strategies. In a cold pressor study in which 
pain-free volunteers received either a threat or reas-
surance message prior to the cold pressor, the efficacy 
of instructing participants to focus on sensory pain-
related words vs. focusing on affective pain-related 
words was explored [114]. A significant interaction for 
pain threshold and tolerance time revealed that affec-
tive word focus was superior to sensory word focus for 
participants in the threat condition, whereas sensory 
word focus was superior to affective word focus in the 
non-threat condition. Thus, attending to the sensory 
components of pain was only related to increased pain 
threshold and tolerance when pain threat expect-
ancy was low, which is seemingly discordant with 
Hadjistavropoulos et al. [79] and Roelofs et al. [78]. It 
is possible that the different results obtained from the 
two studies could be explained by the fact that neither 
Roelofs et al. nor Hadjistavropoulos et al. manipulated 
anxiety or threat, but rather measured the psychoso-
cial state of the participant, whereas Boston and Sharpe 
actually attempted to manipulate level of threat [114].

Another cognitive/affective variable thatÂ€ has 
received a great deal of research attention is 

found that when participants focused their attention 
on the pain stimulus itself they perceived pain as more 
intense and more unpleasant than when their attention 
was diverted away from the pain [64].

Several studies have not designated and/or sepa-
rated sensory vs. emotional focus, making it difficult to 
interpret the results. For example, in a study by Keogh 
and Mansoor it was found that participants who were 
instructed to focus on sensory and emotional aspects 
of CPT pain experience showed greater pain tolerance 
than participants in an avoidance condition instructed 
to ignore the cold water sensations and think about 
something else [41]. The issue of confounding sensory 
focus and emotion focus is further illustrated in studies 
reporting that, compared to those in distraction or con-
trol conditions, use of focused attention, without speci-
fication of sensory or emotion focus, resulted in higher 
pain intensity ratings as well as lower tolerance times 
[52, 53, 67, 107]. The lack of distinction between sen-
sory and emotion focus may account for these findings 
since participants may have been focusing on either the 
sensory or emotional aspects of the pain experience, or 
they may have been focusing on both.

It is interesting to note that mindfulness-based 
strategies teach individuals to be aware of, note, and not 
suppress stimuli that come into consciousness. There is 
a growing literature of treatment studies on mindful-
ness-based pain and stress-reduction. A meta-analysis 
of controlled studies of mindfulness for a wide range 
of clinical populations (including, but not limited to 
chronic pain) reported significant, moderate effect size 
improvements on standardized measures of physical 
and mental well-being [108]. Regarding meditation 
treatments specific to chronic pain, two randomized 
controlled treatment studies [109, 110] and three non-
randomized controlled trials found meditation to be 
more beneficial than standard care with respect to pain 
perception, pain coping and measures of affect imme-
diately post-treatment and also at follow-up [111, 112, 
113]. While mindfulness techniques involve consider-
ably more than sensory focus strategies, the principle 
of acknowledging stimuli (and emotions) rather than 
suppressing or avoiding such thoughts and feelings 
certainly shares some similarities with sensory focus 
and other strategies that acknowledge the stimulus, 
rather than mentally suppress or avoid it.

A variety of moderating variables, including sex 
and several cognitive/affective variables, have been 
examined and offer additional information regard-
ing the conditions under which sensory focus may or 
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period of instruction (usually one trial) and does not 
explore the efficacy of an extended period of instruc-
tion in sensory focus strategies. It may be that there 
is a cumulative effect of learning to be aware of, and 
observe the sensory qualities of the stimulus that even-
tually reduces affective reactivity. Further research will 
help clarify this issue, particularly longitudinal studies 
with more extensive treatment interventions.

Reinterpretation/cognitive reframing
Reinterpretation is defined by changing one’s thoughts 
about the pain experience [117]. For example, one 
might refer to sensations in a benign or less threaten-
ing manner (e.g., “a dull feeling” or “tingling”) rather 
than thinking about sensations in a way that is more 
threatening or has negative connotations (e.g., “pain” 
or “shooting”) [2]. Similarly, the term “redefinition” 
has been used to describe the attempt to see the pain 
in a different light that makes it seem more bearable 
[1, 118]. Based on the existing correlational research 
yielding primarily non-significant relations between 
reinterpretation and chronic pain outcomes, Boothby 
et al. suggested that reinterpretation is only minimally 
related to adjustment to chronic pain, but potentially 
useful for coping with acute pain [2].

The more recent correlational research has con-
tinued to find primarily non-significant associations 
between reinterpretation and a wide variety of pain-
related variables. These include pain severity[16, 20, 
24, 30, 31, 33], pain interference [24], physical disabil-
ity [10, 24, 33, 34], mood [16, 20, 31, 33], anxiety [16], 
activity levels [20, 31], and exercise persistence [10] 
in persons with chronic pain. Non-significant rela-
tions have also been found between reinterpretation 
and pain severity in persons undergoing mammog-
raphy as well as those undergoing experimental pain 
[23, 50]. Some correlational studies have found sig-
nificant inverse associations between reinterpretation 
and pain severity, physical disability [21], psychosocial 
disability [21, 24] and analgesic use [30] in persons 
with chronic pain, as well as positive relations between 
reinterpretation and perceived tension during burn 
wound debridement [29] and perceived control over 
pain [35]. Thus, in correlational research with chronic 
pain populations as well as acute clinical and laboratory 
experimental pain, reinterpretation of pain sensations 
has been found to either have no significant relation-
ship to pain variables, or to mainly have an adaptive 
relation with pain outcome variables.

catastrophizing. Michael & Burns [115] investigated 
the effects of sensory focus, affective focus, and a con-
trol condition on chronic pain patients assessed as high 
or low catastrophizers. In the sensory focus condition, 
low catastrophizers showed increased pain thresholds 
and tolerance times on a cold pressor task, whereas 
high catastrophizers showed no appreciable change fol-
lowing sensory focus instruction. Furthermore, while 
low catastrophizers showed no significant changes 
in pain threshold or tolerance times following affec-
tive focus, high catastrophizers showed reduced pain 
threshold and lower tolerance times. Thus, sensory 
focus was efficacious for low catastrophizers, but not 
for high catastrophizers, whereas affective focus was 
found to be maladaptive for those who were high on 
catastrophizing. Again, this finding seems at odds with 
the Hadjistavropoulos et al. [79] and Roelofs et al. [78] 
studies finding that participants high on fear or health 
anxiety seemed to benefit from sensory focus instruc-
tions. It may be that catastrophizing, as a negative cog-
nitive state, is different from fear and anxiety which 
are negative affective states and thus their moderating 
effect on sensory focus is separable. Obviously, more 
research is needed to clarify the moderating effect of 
negative cognitions and affect as they relate to sensory 
focus strategies.

Desire for control has also been found to be a unique 
contributing variable to the effects of sensory focus. In 
a study of participants undergoing a root canal proced-
ure, those in the sensory focus condition classified as 
having a high desire for control but low perceived con-
trol reported lower pain intensity than those in a no-
intervention control condition immediately following 
the procedure and one week thereafter [103]. These 
results extended previous research in which patients 
with low felt control as well as low desire for control 
reported greater pain with sensory focus instructions 
over emotion focus instructions [116]. Both of these 
studies point to the clinical importance of consider-
ing the patients’ coping preferences, which moderate 
efficacy.

Overall, there is moderate support for the use of 
sensory focus strategies, particularly in participants 
who have relatively high negative affect (health anxiety 
or fear), or, interestingly, for those with relatively low 
negative cognitive appraisals (pain-related catastro-
phizing). Certainly, given the body of research reviewed 
here, it is clear that sensory focus holds more promise 
than emotion focus strategies. It is important to note 
that the available research explores only a very limited 
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may be an important confound unexamined in the 
previous research as another study reported that the 
association between reinterpretation and physical dis-
ability is mediated by education. Thus, persons (both 
African-American and White-American) with low 
education levels exhibit a positive association between 
reinterpretation and physical disability, while persons 
with high education levels exhibit an inverse relation 
between reinterpretation and physical disability [24].

Based on the available literature, there is no support 
for the use of reinterpretation as a method of coping 
with chronic pain. Reinterpretation may potentially be 
useful for coping with acute pain, but the only current 
supporting evidence is in experimental pain studies 
rather than acute clinical pain studies. Demographic 
variables such as sex, race, and education also seem to 
be important factors in the efficacy of reinterpretation, 
and more research will be necessary to understand the 
role of these moderators.

Cognitive reframing is a concept that is similar 
to reinterpretation in that it also involves changing 
thoughts regarding pain. In the pain coping literature, 
cognitive reframing refers to perceiving one’s situ-
ation positively via reappraisal and downward social 
comparison. Greater use of cognitive reframing has 
been associated with lower pain levels in RA patients 
[15, 32]. Furthermore, reframing was more strongly 
associated with lower pain in persons higher on extra-
version relative to persons lower on extraversion [15]. 
Additionally, patients more satisfied with their social 
support were more likely to report using reframing as 
a pain coping strategy [32]. The utility of reframing as 
a coping strategy has not been examined with acute or 
experimental pain. More research is needed regard-
ing cognitive reframing in order to form conclusions 
regarding its utility in coping with pain.

Dissociation
Dissociation refers to separating feelings of pain and 
other sensations (i.e., cold) with a focus on the feeling 
other than pain. This technique requires an awareness 
of pain sensations but allows for a different focus of 
attention [119]. Although there have been several labo-
ratory studies exploring the use of dissociation, there is 
no research regarding using this strategy with chronic 
pain, and there appears to be no current clinical research 
on dissociation. In the early studies, dissociation was 
reported to be related to increases in pain threshold 
during the cold pressor task to a greater degree than 

One study examined the longitudinal associations 
of reinterpretation and found that use of reinterpreta-
tion did not prospectively predict pain severity, pain 
interference, depression, or activity levels 8 weeks later 
[48]. There has been one treatment study (an unpub-
lished dissertation) utilizing reinterpretation. In this 
study, amputee patients instructed in reinterpretation 
and relaxation reported less severe pain than patients 
taught relaxation alone [117].

The few existing experimental pain studies examin-
ing reinterpretation have produced inconsistent find-
ings. In one study instruction in reinterpretation resulted 
in higher pain threshold and lower pain severity relative 
to controls [59, 119, 120]; however, another found no 
difference on pain tolerance between the reinterpreta-
tion group and controls [119]. Additionally, each exper-
imental pain study reported that use of reinterpretation 
produced comparable results in terms of pain threshold, 
tolerance, and severity compared to alternative coping 
strategies including distraction, imagery, dissociation, 
and positive expectancies [59, 119, 120].

Several variables, including pain severity, sex, race, 
and education level, have been examined as modera-
tors of the efficacy of reinterpretation. One unpub-
lished dissertation reported a weak interaction between 
reinterpretation and pain severity. In this study, use of 
reinterpretation was associated with lower pain sever-
ity only in persons with low levels of average pain [121]. 
Another correlational study found that the positive 
relation between self-reported use of reinterpretation 
and perceived control over pain was the same at vary-
ing levels of pain severity [35].

The evidence regarding sex and the efficacy of 
reinterpretation is inconsistent. Some studies reported 
that the efficacy of reinterpretation was not differ-
ent for males and females in terms of pain threshold 
[120], tolerance [119], and pain ratings [59]. However, 
one study reported that males increased pain thresh-
old more than females after learning reinterpretation 
[119], while a different series of studies reported that 
reinterpretation resulted in higher pain tolerance and 
lower pain severity for women only [75, 76]. Females 
and males have been shown to report similar frequency 
of use of spontaneous reinterpretation strategies [42].

Race has been shown to have moderate associ-
ations with reinterpretation. In one study, reinter-
pretation was positively associated with pain severity 
and negative affect for African-Americans, but was 
inversely associated with pain severity and negative 
affect for White-Americans [20]. The role of education 
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that use of coping self-statements positively correlated 
with reported pain severity [23, 125]. However, at least 
for the correlational studies involving acute medical 
procedures (mammography, electrodiagnostic test-
ing), it is possible that the use of spontaneously gen-
erated coping self-statements are employed only when 
one judges a situation to be stressful. This is a disadvan-
tage of correlational research, as it does not determine 
cause–effect relationships.

In a number of studies, however, the use of coping 
self-statements has been shown to be inversely related 
to pain severity, analgesic use [30], physical disability 
[24], negative affect, and depression [20, 21, 122–124]. 
Furthermore, the use of coping self-statements is posi-
tively correlated with perceived control over pain [35], 
activity levels [20, 31] and quality of life [124, 126]. It 
is notable that results regarding coping self-statements 
may differ based on the measure of coping self-state-
ments. For example, in one study, both the Cognitive 
Strategies Questionnaire (CSQ) and the Chronic Pain 
Coping Inventory (CPCI) were used to predict pain-
related outcomes. In multiple regression models, the 
CSQ coping self-statement subscale was predictive of 
depression, while the CPCI subscale was not predictive 
of depression [33].

One study examining the efficacy of coping self-
statements longitudinally found that self-reported use of 
coping self-statements at baseline did not prospectively 
predict pain severity, pain interference, activity levels or 
depression 8 weeks later in multivariate models [48]. A 
treatment study for patients with fibromyalgia found 
that increases in positive self-statements over the course 
of treatment were correlated with greater improvements 
in psychological distress, both at post-treatment and 
6-month follow-up, but changes in coping self-statements 
were not significantly associated with pain severity, pain 
interference, or activity levels [127]. Only one experi-
mental pain study has examined coping self-statements. 
The authors found that instructions to use positive self-
statements and task relevant statements affirming the 
ability to cope with the cold pressor task were associated 
with higher pain tolerance and threshold compared to 
cognitive distraction tasks and controls [56].

There is limited research available examining 
individual difference variables related to coping self-
statements. Three correlational studies also examined 
potential moderators. Haythornthwaite et al. reported 
that the association between coping self-statements 
and perceived control over pain is independent of pain 
severity [35]. It has been reported that race was not a 

controls, and relatively equal to those using reinterpre-
tation [119]. Other studies have defined dissociation 
as imagining that the painful body part is detached 
from the rest of the body or is made of wood [55]. In 
the Williams and Kinney study, it is hard to determine 
the effectiveness of dissociation because it was used 
in combination with distraction and imagery for cold 
pressor pain. It is interesting to note that participants 
who used this combination of coping strategies had 
similar pain intensities to controls, suggesting that the 
combination of dissociation, distraction, and imagery 
was not particularly effective in reducing pain reports 
in experimental pain study participants [55]. The only 
relevant study regarding potential moderators of dis-
sociation reported that the strategy was equally effica-
cious for males and females in terms of experimental 
pain tolerance, but that males showed greater increases 
in pain threshold than females [119]. Overall, dissocia-
tion appears to be a potentially promising coping strat-
egy, but it has lost attention in the research literature.

Coping self-statements
Coping self-statements are affirming self-statements 
that can be used in a variety of situations to facilitate 
adaptive coping responses [18]. Boothby et al. reported 
that the existing correlational and treatment literature 
suggested that coping self-statements were generally 
unrelated to pain or functioning, but that, when sig-
nificant relations were found between self-statements 
and outcomes, they were generally adaptive rather 
than maladaptive [2].

Correlational research on coping self-statements 
and chronic pain since the Boothby et al. review has 
produced similar results [2]. Most associations with 
coping self-statements have been non-significant. 
These non-significant associations include the fol-
lowing variables:Â€ pain severity [20–24, 31, 33, 122, 
123]; pain interference [24, 123]; fibromyalgia impact 
[124]; depression [31, 33]; physical disability [21, 33, 
122, 123]; psychosocial disability [21, 24]; work status 
[21]; activity levels [21, 123]; fatigue, anxiety [124]; and 
pain-related anxiety [21].

Occasionally the use of coping self-statements has 
been found to have maladaptive associations such as 
greater functional disability [34] and greater depres-
sion [33] in patients with chronic pain. Two studies 
examined how self-reported use of coping self-state-
ments correlated with acute clinical pain (mammogra-
phy and electrodiagnostic testing). Both studies found 

  



Chapter 14.â•‡ Cognitive coping strategies in pain management

227

and emotions vs. non-pain related experiences and 
emotions) often varies from study to study, which 
makes conclusions about the strategy more difficult.

The efficacy of emotional disclosure for pain has 
not been reviewed previously; however, there are more 
general published meta-analyses on emotional disclo-
sure. These studies have reported that, for healthy par-
ticipants, emotional disclosure is generally associated 
with improvements in physical health, psychological 
well-being, physiological functioning, and general 
well-being [128]. Furthermore, for persons with exist-
ing medical and psychiatric conditions, emotional 
disclosure is associated with improvements in physical 
functioning but not with significant improvements in 
psychological outcomes [129].

No correlational studies or studies of emotional 
expression and experimental pain were found. 
However, there are a large number of randomized 
treatment studies available, many including fol-
low-up data, addressing the efficacy of emotional dis-
closure for persons with chronic pain conditions such 
as fibromyalgia, RA, cancer, or mixed chronic pain. 
Many studies have found that, immediately following 
the expressive writing task, persons practicing emo-
tional disclosure report more negative emotions such 
as sadness, anger, or fear [130–133], but the negative 
impact on affect generally disappears by follow-up 
[128, 130, 131].

Shortly after expressive writing (e.g., 1–4 weeks 
later), a few studies have reported beneficial differences 
between emotional disclosure groups and controls 
including lower reported pain [133], and better sleep 
[130]. However, most studies report non-significant 
differences between emotional disclosure groups and 
controls at short term follow-up. Outcome variables 
measured in these studies reporting non-significant 
findings include pain severity [130, 132–137]; pain 
interference [137]; disease activity or impact [130, 
135, 138]; physical disability or dysfunction [130, 132, 
134]; mood or psychological well-being [130, 132, 135, 
137, 138]; sleep disturbance [137]; fatigue [134, 135]; 
healthcare utilization, social support [130]; and gen-
eral well-being [136].

Comparisons at more long-term follow-up (rang-
ing from 10 weeks post treatment to 15 months post 
treatment) have produced more promising results. 
Many studies have reported that emotional disclosure 
is associated with a variety of adaptive pain-related 
outcomes. These include lower pain severity ratings 
[130, 133, 139, 140], and less disease activity or impact 

moderating factor of the positive association between 
self-reported use of coping self statements and activ-
ity level in patients with chronic pain [20]. Cano et al. 
found more complex relations concerning coping self-
statements, race, and education [24]. The researchers 
found that, for both African-Americans and White 
Americans, greater use of coping self-statements was 
associated with lesser physical disability and psycho-
social disability, but only for persons of lower educa-
tion. For persons of higher education, use of coping 
self-statements was associated with slightly greater 
physical and psychosocial disability. No interactions 
between coping self-statements and pain severity or 
interference were found in this study. In the single 
experimental study available examining the efficacy of 
coping self-statements, Beers & Karoly assessed indi-
vidual coping styles (repression, sensitization) prior 
to manipulating cognitive strategies, and found that 
pre-existing coping style was not a moderator of the 
efficacy of coping self-statements on pain threshold or 
tolerance times [56].

In summary, it is important to note that the vast 
majority of research regarding coping self-statements is 
correlational, and thus definitive conclusions regarding 
its efficacy are not possible. But, correlational research 
continues to suggest that use of coping self-statements 
is neither particularly efficacious nor maladaptive for a 
wide variety of pain-related outcomes in patients with 
chronic pain. One possible exception is that coping 
self-statements are more consistently associated with 
improved mood than not. There is a paucity of experi-
mental and treatment research available on this strat-
egy, and therefore, although we cannot conclude that 
coping self-statements are efficacious, there is enough 
promise in the available research to continue examin-
ing the issue. In particular, experimental and treatment 
outcome studies are needed.

Emotional disclosure/expressive writing
Recently, there has been a large body of research gen-
erated about the effects of emotional disclosure, also 
commonly referred to as expressive writing, on pain 
and other psychological and physiological outcomes. 
Emotional disclosure typically involves writing about 
one’s thoughts and feelings regarding stressful events, 
although the writing aspect can be substituted with 
speaking into an audio recorder. The disclosures are 
not usually shared with others [18]. The suggested topic 
of emotional disclosures (e.g., pain related experiences 
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(e.g., the spouses inhibit emotional expression), such 
that emotional disclosure was associated with less dis-
tress in patients with high social constraints, but was 
associated with higher distress in patients with low 
social constraints [137, 144].

Several emotional variables, including ambivalence 
over emotional expression, skillfulness in emotional 
expression, and negative affect, have also been examined 
as moderators of emotional disclosure. Ambivalence 
over emotional expression was associated only with 
improvements in sleep but no other outcomes in one 
study [142], and with only disability in another study 
such that greater ambivalence was associated with 
lower disability [133]. The inability to express emotion 
with words was not related to outcomes associated with 
emotional disclosure in one study [142], while another 
study reported that people with limited motivation or 
ability to process and express emotions benefited less 
from emotional disclosure [145]. Baseline negative 
affect was positively associated with improvements 
in mood and disability in the disclosure group [133]. 
Additionally, Kelley et al. found that larger increases 
in negative mood during the emotional disclosure task 
were associated with greater improvements in joint 
condition in RA patients, but were unassociated with 
other outcomes [132].

Pain catastrophizing has also been identified as 
an important moderator of the efficacy of emotional 
disclosure. For example, expressive writing instruc-
tions applied during dental treatment eliminated 
pre-existing differences between catastrophizers and 
non-catastrophizers on pain intensity and emotional 
distress. Furthermore, the intervention was efficacious 
in reducing pain intensity and emotional distress only 
for higher catastrophizers. One session of expressive 
writing/emotional disclosure lowered pain intensity 
ratings and emotional distress, but did not change par-
ticipant’s trait catastrophizing scores [146]. Similarly, 
in another study on chronic pain, catastrophizing was 
predictive of reductions in disability in the disclosure 
group, but not controls [133].

Finally, in terms of possible mechanisms of the 
efficacy of emotional disclosure, heart rate habitua-
tion has been shown to mediate treatment effects of 
emotional disclosure, with greater heart rate habitua-
tion associated with fewer somatic complaints in can-
cer patients undergoing emotional disclosure [147]. 
Use of negative emotion words also partially medi-
ates the treatment effects, with greater use of nega-
tive emotion words associated with fewer subsequent 

[130, 138, 140], physical dysfunction [132], mood dis-
turbance [132, 135, 138], healthcare utilization [130], 
sleep disturbance [130], and fatigue [130, 134, 135]. 
However, some studies continue to report non-signif-
icant results in terms of pain severity [131, 132, 133, 
134], disability, mood [131–134], disease impact [135], 
activities, or social contacts [140].

There is relevant research available on the influence 
of individual differences on the efficacy of expressive 
writing based on pain populations, as well as the pre-
viously mentioned meta-analysis which also exam-
ined possible moderators of the efficacy of emotional 
disclosure in healthy adults [128]. The efficacy of 
emotional disclosure has been shown to be unrelated 
to patient variables such as age, sex, disability status, 
number of stressful life events, or a mean stress rating 
[128, 132, 141]. It has also been shown that for specific 
outcomes of psychological and physiological func-
tion, the efficacy of emotional disclosure tends not to 
be related to aspects of the emotional disclosure proc-
ess (including the number of emotional disclosure 
sessions, the length of emotional disclosure sessions, 
or the time between emotional disclosure sessions) 
[128]. However, in terms of an overall effect size that 
includes general well-being and physical functioning, 
it was reported that longer times between sessions are 
associated with a greater overall effect size. One study 
reported comparable efficacy of emotional disclosure 
for persons with chronic pain regardless of whether or 
not the content of the emotional disclosure was pain 
related [132]; however, Smyth [128] reported some 
benefits of writing about current, as opposed to past, 
traumatic experiences. Outcomes of emotional dis-
closure have also been shown to be unrelated to the 
personal nature of emotion expressed or to the degree 
of emotion expressed during writing [132]. However, 
two studies found that some limited outcomes were 
associated with the degree of anger expressed during 
disclosure [141, 142], but the amount of anxiety or 
depression expressed were unrelated to pain and mood 
outcomes [141].

There is evidence to suggest that the efficacy of 
emotional disclosure is related to interpersonal rela-
tionships. One study found differences between the 
emotional disclosure and control groups on outcomes 
including pain, psychological well-being and fatigue 
only for persons classified as interpersonally distressed 
(e.g., receiving low support from their spouse) [143]. 
Further, multiple studies have found that the efficacy of 
expressive writing is dependent on social constraints 



Chapter 14.â•‡ Cognitive coping strategies in pain management

229

strategies used primarily to remove one’s attention 
from pain or pain-avoidant strategies (i.e., avoid-
ance/suppression, distraction, imagery); and (2) 
strategies used primarily to change one’s appraisal 
or emotional processing of the pain without avoid-
ing the pain (i.e., sensory focus, reinterpretation of 
the sensations, dissociation, coping self-statements, 
emotional disclosure), there were no broad conclu-
sions to be drawn regarding these categories of strat-
egies as a whole. Furthermore, specific moderating 
variables appear to differentially affect the efficacy of 
cognitive strategies. This complicates the picture, but 
offers interesting potential insights into the mecha-
nisms through which individual coping strategies 
may have their efficacy.

Imagery is the single cognitive coping strategy that 
has good evidence for efficacy across experimental, 
acute pain, and chronic pain, whereas mental suppres-
sion/ignoring is reliably associated with poor outcome 
across all reviewed categories of pain. Distraction has 
shown substantial efficacy for experimental pain, but 
it does not appear to be clinically useful, since it is 
not associated with positive outcomes for acute clini-
cal pain or chronic pain. Sensory focus has moderate 
support in the experimental and acute pain literature, 
but its efficacy in chronic pain has not been explored. 
Dissociation has received little recent research atten-
tion, although it has shown some promise in experi-
mental pain studies. It is likely that both sensory focus 
and dissociation strategies would have to be adapted 
for use with patients with chronic pain, since experi-
mental strategies are usually one trial instructions. 
It is possible that mindfulness strategies, which are 
practiced on a daily basis and have been shown to be 
efficacious with chronic pain conditions, share some 
common mechanisms with sensory focus strategies. 
Emotional disclosure and, to some extent, reinter-
pretation of pain have shown efficacy for coping with 
chronic pain, and the use of coping self-statements 
appears to enhance mood, but is otherwise unrelated 
to pain outcomes.

Some themes can be gleaned by examining the 
role of individual difference variables across all the 
reviewed coping strategies. Race generally does not 
seem to moderate coping efficacy; rather, racial dif-
ferences can be accounted for by education level. It 
is difficult to determine whether sex is a meaningful 
moderator of coping. Specific procedural aspects of 
the methods of coping (e.g., number of sessions, fre-
quency of sessions, complexity of tasks) do not seem to 

somatic complaints [147]. The researchers have sug-
gested that improvements associated with emotional 
disclosure may be linked to the extent to which auto-
nomic arousal is decreased as patients process nega-
tive memories.

Although there are some inconsistencies in the 
research, there is adequate support for the use of emo-
tional expression in persons with pain. In general, the 
beneficial effects are not observed until several months 
after the intervention. Further, although emotional 
disclosure has been shown to produce initial increases 
in negative mood, these increases dissipate over time 
and appear to be related to increased benefits result-
ing from the intervention. It is also notable that the 
time spent participating in emotional disclosure (e.g., 
20 minutes for three sessions) is short compared to 
the duration of positive effects observed in these stud-
ies. The evidence suggests that emotional disclosure 
is especially useful for persons with pain who experi-
ence little emotional support from others, high nega-
tive affectivity, or frequent pain related catastrophic 
thinking.

Summary and conclusion
The purpose of this chapter was to provide an update 
on prior reviews and book chapters [2, 4], and to pro-
vide a more comprehensive review by including the 
acute clinical pain and laboratory-experimental pain 
literature. Furthermore, we focused our review on the 
efficacy of discrete coping strategies rather than coping 
composites, and sought to identify important modera-
tors of efficacy of these coping strategies. The role of 
individual differences in coping efficacy has not been 
previously reviewed.

This is a difficult literature to synthesize and review 
for a variety of reasons, including a lack of clarity in ter-
minology used to describe cognitive coping strategies; 
inconsistent findings based on procedural differences 
between studies, terminology inconsistencies and fre-
quent use of composite coping strategies; complexities 
involved in studying a multidimensional construct 
such as pain; and a lack of attention to possible mod-
erators of efficacy.

In summary, the cognitive coping literature as 
a whole continues to suggest that specific cogni-
tive coping can result in improved pain, functional 
adjustment, and mood. A summary of the findings 
for each of the individual strategies, separated by 
type of pain, is found in Table 14.1. Although the lit-
erature was organized into two broad categories:Â€(1) 
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be important, which may indicate that slight variants 
in procedure should not impact the efficacy of most 
strategies. However, absorption in the assigned cop-
ing strategy and expectancies regarding the efficacy of 
a particular strategy do seem to be important. Finally, 
cognitive and affective variables including anxiety, 
fear of pain, pain catastrophizing, and negative affect 
appear to be important in the efficacy of most coping 
strategies, although the way in which each of these 
variables impacts efficacy varies somewhat across cop-
ing strategies.

In conclusion, when one considers the available 
literature including experimental pain, acute clinical 
pain, and chronic pain, there is evidence of differential 
efficacy for individual cognitive strategies. Moreover, 
key moderators, such as level of absorption in the task, 
education, negative affect, and negative cognitions have 
been identified as important moderators for further 
study. Future studies can expand our understanding of 
the efficacy of cognitive coping strategies by carefully 
defining the strategies examined, investigating specific 
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composites, and by including and further examining 
potentially important moderators of the efficacy of 
specific cognitive strategies.

Table 14.1â•‡ Summary of relations between cognitive coping strategies and experimental, acute, and chronic pain

Category Description
Experimental 
pain

Acute clinical 
pain

Chronic 
pain

Suppression/ignoring Avoiding, ignoring, or denying thoughts 
about the pain

- - -

Distraction/diverting 
attention

Directing attention away from pain to 
another stimulus or task

+ 0/ - 0/-

Imagery Producing images with pain-attenuating 
potential

+ + +

Sensory focus/focused 
attention

Focusing on the sensory aspects of pain + + ?

Reinterpretation Changing thoughts about the pain 
experience

0 ? 0/+

Dissociation Separating feelings of pain and other 
sensations (i.e., cold) with a focus on the 
feeling other than pain

+ ? ?

Coping self-statements Affirming self-statements ? ? + (mood)
0 (all other 
outcomes)

Emotional disclosure/ 
expressive writing

Expressing feelings regarding stressful 
events or pain

? ? +

+:Â€adaptive association;Â€–:Â€maladaptive association; 0:Â€no association; ?:Â€current research does not allow for a conclusion.
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Introduction
Pain does not occur in isolation but is expressed within 
an interpersonal context. Indeed, research has demon-
strated that there is a consistent association between 
marital distress and physiological and immune 
processes that affect physical health and pain [1]. 
Furthermore, marital dissatisfaction, behaviors during 
interaction, and spouse responses to pain behaviors 
are associated with a variety of pain adjustment vari-
ables [2]. Healthy family members are often affected 
by chronic pain and can also contribute to patients’ 
adjustment [2, 3]. A meta-analytic review of 70 stud-
ies of family-based interventions for chronic illness 
showed that 54% of interventions focused on relation-
ship issues and most of these interventions focused 
on spousal relationships [4]. Martire et al. concluded 
that family-based treatments for chronic illnesses are 
promising interventions for both patients and family 
members [4]. Thus, when considering pain treatments, 
it is essential that clinicians consider involving family 
members as active members of the treatment team.

The purpose of this chapter is to provide an over-
view of theory and research concerning family factors 
in chronic pain. A theoretical overview of how pain 
impacts and is impacted by the family is presented first. 
Then, various treatment methods that incorporate fam-
ilies are described and a case study is presented. We con-
clude by offering recommendations for further research 
and treatment innovation that might contribute to the 
quality of life of both patients and their families.

Theoretical conceptualizations of the 
social context of pain
The operant model of pain was one of the first mod-
els to advance the theory that family members have an 
active role in pain patients’ behavior [5]. According to 
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the operant model, spouses may respond to patients’ 
pain behaviors by reinforcing (e.g., providing help 
or attention) or punishing (e.g., expressing nega-
tive affect) pain behaviors. Family members may also 
ignore pain behaviors, leading to their extinction or 
reinforce well behaviors, encouraging activity. In a 
series of observational studies with couples in which 
one partner had chronic pain, Romano and colleagues 
demonstrated that solicitous spouse responses (e.g., 
getting the patient something to eat or drink when they 
are in pain) are positively associated with verbal and 
non-verbal pain behaviors, and that punishing spouse 
responses (e.g., expressing irritation or anger at the 
patient) are inversely associated with n on-verbal pain 
behaviors [6, 7]. These data provide the most direct 
evidence for the operant model to date. The operant 
model has also found some support in pediatric sam-
ples. For instance, daughters reported more pain when 
their mothers were reassuring and provided empathy 
than daughters of mothers who distracted their child 
during a cold pressor experiment [8].

Cognitive-behavioral models of pain argue that in 
addition to behaviors, perceptions of those behaviors 
can affect pain adjustment [9, 10]. Indeed, researchers 
have found that patient reports of spouses’ negative or 
hostile responses to pain such as anger and irritabil-
ity are related to increased pain severity and depressive 
symptoms [11–17]. Solicitous spouse responses includ-
ing getting the patient medication or something to eat 
or drink when they are in pain, are related to increased 
pain severity, physical disability, and depression [2].

Recent research has also examined the reinforce-
ment of well behaviors. Facilitative responses to well 
behaviors are negatively related to physical disability 
whereas negative responses to well behavior are posi-
tively related to pain behaviors and physical disability 
in chronic musculoskeletal pain and headache patient 
samples [18, 19]. In both studies, facilitative responses 
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because it allows them to convey their pain-related 
distress to close others who might be able to provide 
help. Catastrophizing might translate into particular 
kinds of pain behaviors or other interaction strategies 
that might elicit social support. Research has provided 
some support for this model. For instance, pain behav-
ior during a cold pressor task mediates the association 
between pain catastrophizing and observers’ ratings 
of participants’ pain severity [31]. Sullivan et al. found 
that greater catastrophizing was associated with longer 
displays of communicative pain behaviors such as facial 
expressions of pain when someone was present dur-
ing the cold pressor task than when the participant was 
alone in the room [32]. In a study of pain patients and 
their spouses, pain adjustment variables were correlated 
with the spouses’ ability to infer patients’ pain during a 
lifting task, providing evidence that spouses may attend 
to characteristics of the patient in making their estima-
tions [33]. However, patients’ pain behaviors during the 
task were not related to empathic accuracy. Thus, the 
next step in this research is to determine how spouses 
determine pain levels in their partners.

Also in support of the communal coping model, 
researchers have shown that pain catastrophizing 
is related to social support. For instance, pain cata-
strophizing is positively correlated with solicitous 
responses from significant others in samples of 
patients with spinal cord injuries and chronic mus-
culoskeletal pain [34, 35]. The duration of the pain 
syndrome also matters. Cano found that at shorter 
pain durations, greater catastrophizing was associ-
ated with greater solicitous spouse responses, sug-
gesting that spouses may provide pain-specific 
support in response to patient catastrophizing [34]. 
On the other hand, at longer pain duration, greater 
catastrophizing was associated with less social sup-
port from the spouse, suggesting that chronic cata-
strophizing may spur a loss of intimacy in couples. 
Buenaver et al. found similar results, with pain cata-
strophizing related more strongly to perceived solici-
tous responses at shorter pain durations [36]. They 
also found that catastrophizing was related to greater 
punishing spouse responses when patients reported 
lower levels of social support. Thus, the associations 
between catastrophizing and support may depend on 
a variety of patient factors.

The communal coping model has also received sup-
port in child samples. In healthy children experiencing 
laboratory-induced pain, catastrophizing is predic-
tive of increased pain intensity and unpleasantness 

to well behavior were positively correlated with 
solicitous responses to pain behavior. Interestingly, 
facilitative responses to well behavior and solicitous 
responses were also negatively related to punishing 
spouse responses to pain. However, punishing spouse 
responses to pain and negative responses to well behav-
iors were not significantly correlated. Taken together, 
these studies suggest more complex behavioral reper-
toires in which spouses engage. Additional research 
is needed to determine how the dynamic interplay 
between these various responses influence pain and 
disability in significant others.

With regard to pediatric pain, parental solicitous-
ness is related to a child’s pain disability [20]. The child’s 
reports of parental solicitousness are also related to a 
child’s reported somatic complaints if the child reported 
greater depressive or anxiety symptoms. However, some 
data do not support a relationship between children’s 
reports of parental solicitousness and somatic com-
plaints [21]. Children’s perceptions of their illnesses 
can create difficulties in family adaptation. Lipani and 
Walker found that child-reported pain severity and 
perceived threat was related to maternal worry and 
limitations in family activities [22]. Both the severity 
of children’s pain and children’s beliefs about their pain 
were independently related to family functioning.

Family systems models have also been developed to 
explain how family functioning variables such as cohe-
sion and conflict might impact pain adjustment [23]. 
Such models propose that the functioning of each indi-
vidual family member is dependent on the functioning 
of the family as a whole [16, 24]. It has been suggested by 
some systems models that physical symptoms like pain 
may serve to maintain homeostasis or stability in the 
family [13, 16, 24]. In addition, family interaction may 
be adversely impacted by persistent illness. Research 
on adults has shown that headache families report less 
openness in expressing feelings in comparison to back-
pain and pain-free groups [25, 26]. Other research has 
shown that patients with pain report more family con-
flict and control and less cohesion than healthy controls 
[27]. While there is some evidence supporting family 
systems models of pain, more recent interest has focused 
on cognitive-behavioral-interpersonal perspectives.

One such model that is receiving increasing amounts 
of attention is the communal coping model of pain cata-
strophizing [28, 29]. Pain catastrophizing is a negative 
outlook on pain that consists of rumination, magnifica-
tion, and helplessness [30]. According to the communal 
coping model, patients may engage in catastrophizing 
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children’s pain during a pain pressure task led parents 
to give higher estimates of their children’s pain [42]. 
Furthermore, parents and children were more likely to 
agree about the pain experienced by the child when par-
ents catastrophized about their child’s pain.

In sum, a great deal of research suggests that the 
social context is extremely influential in the develop-
ment and maintenance of pain. Family members may 
reinforce pain and well behaviors and perceptions of 
these relationships may also contribute to pain adjust-
ment and psychological well-being. Furthermore, 
patients’ and family members’ thoughts about the 
pain, including pain catastrophizing, can influence 
social support and empathic understanding, and 
distress among patients and their family members. 
Given the importance of close others in the pain pro-
cess, researchers have developed a variety of treat-
ments to test the value of including family members 
in treatments.

Treatments for children with pain
Family-based treatments for pain conditions in child-
hood have primarily developed along behavioral or 
cognitive-behavioral lines. Degotardi et al. evalu-
ated an 8-week cognitive-behavioral intervention for 
67 children with juvenile primary fibromyalgia syn-
drome (JPFS) and their parents [43]. The intervention 
included psychoeducation about sleep and pain for 
children and parents, cognitive restructuring of chil-
dren’s maladaptive pain cognitions, behavioral analysis 
of parents’ reinforcement of pain behaviors, instruc-
tion in coping skills (i.e., distraction, relaxation, and 
self-reinforcement), and instruction in improving 
daily activities (e.g., postural changes, attitudes, and 
factors that maintain the sick role).

Most of the children (67%) completed the program. 
Children reported fewer physical symptoms (i.e., pain, 
fatigue, sleep disturbance, headaches, and gastric dis-
turbances) after treatment. Children’s anxiety, soma-
tization, and internalizing as well as their quality of 
life and perceived control over JPFS improved after the 
intervention. Parents also reported that their children 
had fewer pain complaints and engaged in their social 
and school activities. However, the dropout rate (33%) 
was problematic. Families reported that they could not 
continue treatment because of scheduling conflicts, 
dissatisfaction with treatment, accessibility to the 
clinic, and problems with insurance coverage. Because 
a control group was not included, it is not clear if this 
treatment would be beneficial for all children with 

and seeking social support was predictive of lower 
pain tolerance [37]. In a sample of children with and 
without clinical pain, Vervoort et al. found that greater 
pain catastrophizing was associated with a higher self-
reported tendency of the child to verbally share their 
pain experience with others, and catastrophizing was 
also associated with paternal and maternal perceptions 
of the verbal and non-verbal communicative pain 
behaviors of their children [38]. However, the clinical 
sample had fewer verbal communications about their 
pain. Perhaps, the relationship between the child and 
caregiver changes in the context of chronic pain, with 
parents engaging in less reinforcing communication 
about pain over time.

Models have also been developed to explain the 
role of empathy in pain. According to Goubert et al., 
the pain empathy process involves several components 
[39]. First, there are top-down characteristics of the 
observer that contribute to the observer’s understand-
ing or “sense of knowing” about the patient’s pain. These 
characteristics could include the observer’s personal 
experience with pain and the observer’s own levels of 
pain catastrophizing. Second, patient characteristics, 
i.e., bottom-up variables, also contribute to the observ-
er’s understanding of pain. Bottom-up variables include 
the patient’s facial expressions or verbal expressions of 
pain. A variety of behavioral and emotional responses 
are likely once observers have a sense of knowing about 
the patient’s pain. Behavioral responses could include 
validation of the patient’s experience or withdrawal. 
Emotional responses could include feeling distressed 
for oneself or for the patient.

Leonard and Cano found that spouse catastrophiz-
ing about their partners’ pain problems was associated 
with spouse psychological distress for those spouses 
who also reported chronic pain but not for spouses with-
out chronic pain [40]. These results demonstrate that 
particular top-down characteristics of the observer, i.e., 
their own pain experiences, are important in contribut-
ing to their emotional distress. In another study, emo-
tional responses of parents were examined in response 
to vignettes about their child in painful or stressful situ-
ations [41]. Imagining children in pain produced oth-
er-oriented emotional responses (e.g., understanding, 
compassion, and sympathy) and personal emotional 
distress in parents. Parents with high dispositional 
empathy and who catastrophized reported more self-
oriented and other-oriented emotions. In a study of 
parents and their children, children’s facial expres-
sions of pain and parental catastrophizing about their 
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biofeedback. At the end of each session of biofeedback, 
parents were asked to review and report on their imple-
mentation of the guidelines. Parents in the biofeedback 
only group were not given specific instructions to 
modify their responses to their children’s pain.

Although children in both groups experienced sig-
nificant reductions in headache activity, children in the 
parent management group experienced greater reduc-
tions in headache frequency, were more likely to expe-
rience clinically significant improvements, were more 
likely to be headache-free, and experienced signifi-
cantly greater improvements in adaptive functioning. 
The differences between the groups were maintained 
through the first 3 months following treatment, but 
were not significant at 1-year follow-up because the 
biofeedback only group continued to improve. Overall, 
the findings suggest that the involvement of parents in 
the behavioral treatment of the children relates to a 
number of favorable outcomes in the short-term.

Cognitive-behavioral techniques have also been 
tested in children with recurrent abdominal pain. 
Robins et al. investigated whether the combination of 
standard medical care (SMC) and short-term cogni-
tive-behavioral family therapy (CBT) in the treatment 
of recurrent abdominal pain was more efficacious than 
SMC alone [46]. Effectiveness was defined as reduc-
tions in the sensory aspects of pain, and efficacy was 
defined as reductions in school absences and utiliza-
tion of healthcare services.

Eighty-six parent–child dyads, with children rang-
ing in age from 6 to 16 years old, were recruited for 
this study. Dyads were randomly assigned to the two 
treatment conditions. The SMC condition entailed 
“usual and customary” medical treatment, consist-
ing of follow-up office visits, education, support, and 
information about high fiber diets, oral medications, 
and supplements. The CBT condition included five 
40-minute sessions that were scheduled bimonthly. 
The first and last two sessions included the parent and 
child whereas the second and third sessions included 
the child alone. The CBT objectives included increasing 
children’s repertoire of pain management techniques 
(e.g., breathing, imagery, and relaxation techniques), 
increasing understanding of connection between 
stress and pain perception, encouraging active cop-
ing (e.g., positive self-talk, discourage catastrophiz-
ing), and increasing parent–child collaboration in pain 
management (e.g., reframe role of parent from “protec-
tor” to “coach”). The child had homework assignments 
between each session to practice the learned skills. 

fibromyalgia or if other modes of treatment would be 
just as effective.

Kozlowska et al. integrated behavioral and family 
systems models into their multidisciplinary interven-
tion for children with somatoform pain disorder [44]. 
The treatment team consisted of a pain physician, nurse 
practitioner, medical fellow, physical therapist, and two 
psychologists. Forty children were referred to the clinic, 
and 28 were treated with the intervention. The referred 
children reported chronic pain experiences from 
1Â€month to 6.5 years, with an average of 14.6 months. 
Attendance of the family was a requirement at the ini-
tial session, which involved assessment and psychoedu-
cation of the physical, emotional and behavioral, and 
social factors contributing to the child’s pain experi-
ence. The treatment occurred over a 6-month period 
and was tailored to each unique case. A case example 
involved breathing, muscle-relaxation, visualization 
exercises, identifying worry and anxiety symptoms, 
discussing parental experiences of the medical system, 
cognitive-behavioral and problem-solving strategies, 
and meeting with the school. After treatment, 82% of 
the children reported significant reductions in pain 
intensity, 71% returned to school full time, and 29% 
part time. Additionally, 71% of the children returned 
to premorbid levels of activities of daily living such as 
sporting and other extracurricular activities. Again, the 
lack of a control group limits the strength of conclusions 
that could be made about such treatment.

Two studies have compared family-based pediatric 
pain treatments to control groups. Allen and Shriver 
investigated the role of parents in biofeedback treat-
ment for childhood migraine [45]. Inclusion criteria 
included at least two migraine headaches a month with 
a minimum 6-month history of headache. Children 
(nÂ€= 27) were assigned to a thermal biofeedback inter-
vention combining home and clinic biofeedback prac-
tice, or the same biofeedback intervention plus parental 
pain management guidelines. Children participated in 
six weekly treatment sessions lasting approximately 40 
minutes each. Daily home biofeedback practices were 
also included in the treatment. The clinic treatment 
sessions consisted of four phases:Â€a 10-minute habitu-
ation period, a 10-minute period of biofeedback train-
ing, a 5-minute rest period, and a second 10-minute 
biofeedback practice session. Parents in the parental 
pain management group were given a handout that 
instructed parents to minimize their responses to pain 
behavior, to insist upon active participation in normal 
daily activities, and to praise and support the practice of 
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between the two CST groups; however, post-treatment 
and follow-up results suggested that better treatment 
outcomes (i.e., pain severity, psychological disabil-
ity, pain behavior, marital adjustment, coping) were 
experienced by the S-CST group followed by the CST 
group. Both CST groups experienced better outcomes 
than the control group. Although the CST and S-CST 
groups did not differ on outcomes, they may differ in 
terms of mechanisms. Initial improvement in marital 
satisfaction was related to better pain adjustment at 
12-month follow-up in the S-CST group [48]. In con-
trast, initial improvement in marital satisfaction in the 
other two groups was related to some indicators of poor 
pain adjustment. A more recent study of patients with 
osteoarthritic knee pain showed that S-CST with or 
without an exercise component was shown to be related 
to greater self-efficacy and coping than exercise training 
alone or standard care [49]. However, there were no sig-
nificant group differences on marital satisfaction, pain, 
or psychological disability. These results suggest that 
teaching communication and behavior change skills are 
essential in pain treatment. However, additional work 
needs to be conducted to determine the mechanisms 
that might account for improvement in S-CST.

An adaptation of S-CST has also been tested as 
a brief intervention for cancer pain [51]. Partner-
guided pain management involved three home-based 
sessions over the course of approximately 2 weeks. 
Sessions included educating couples about cancer pain 
management and teaching couples pain coping skills 
including relaxation training and imagery. Couples 
were also taught how to pace activity and maintain 
skills over time. Behavioral rehearsal was used in ses-
sions to train the spouses on how to coach the patients 
in the coping skills. This intervention was compared 
against a usual care condition. There were no signifi-
cant differences between groups in terms of patients’ 
pain ratings. However, partners in the partner-guided 
condition reported significantly greater self-efficacy 
in assisting patients with pain and other symptoms. In 
addition, there was a trend for partners to report less 
caregiver burden in the partner-guided group.

Treatment approaches that focus on couples’ 
Â�coping skills have also been used with older adults. A 
couple-Â�oriented education and support intervention 
was tested against patient-oriented education and sup-
port and usual care groups in a sample of 242 older 
adults with osteoarthritis [52]. Participants in the edu-
cation and support interventions attended six weekly 
group sessions that lasted 2 hours each. The education 

After 3–12 months, the SMC + CBT group had fewer 
school absences, less abdominal pain, and lower pain 
frequency, duration, and severity than the SMC only 
group. However, significant group differences were not 
found for somatization, functional disability levels, 
and medical care utilization. Nonetheless, this research 
suggests the benefit of adding CBT to usual medical 
regimens for children with persistent pain.

Across these studies, the extent to which parents 
were involved in the studies was variable. There were 
also several similarities across studies. Each study 
included an educational component so that parents 
and children learned about the nature and course of 
the chronic pain syndrome. Parents and children were 
taught to take control of the pain by learning effective 
behavioral and coping strategies. Parents were also 
taught to coach their children and encourage activity. 
The treatments had varying levels of success, which is 
to be expected given the diversity of age, diagnoses, and 
treatment modalities included.

Treatments involving couples  
and spouses
More studies have been conducted to test the benefits 
of partner involvement in pain treatment. Spouse-
assisted coping skills training (S-CST), which is a 
cognitive-behavioral treatment for chronic pain that 
actively involves spouses, has been developed and 
tested [47–49]. The training is typically conducted 
in a group setting with ten to twelve 2-hour weekly 
sessions. Behavioral rehearsal is used in a variety of 
pain-related and non-pain-related situations to teach 
couples how to improve communication skills aimed 
at developing and enhancing coping skills includ-
ing relaxation, imagery, and distraction techniques. 
Teaching dyadic coping is essential as research shows 
that collaboration between partners is needed if 
chronic illness results in daily physical limitations 
[50]. In addition, spouses are encouraged to provide 
feedback to each other about the effectiveness of cop-
ing efforts. Couples are also encouraged to practice 
their new skills during joint activities at home that 
might elicit pain. Such practice is expected to main-
tain gains over time.

In a study of patients with persistent knee pain due 
to osteoarthritis, S-CST was compared to coping skills 
training without spouse involvement (CST) and a con-
trol group that involved education about arthritis and 
spousal support [47, 48]. There were few differences 
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the control group reported communication declines. 
There were no significant group differences on pain or 
disability at the 12-month follow-up [54]. At 5-year fol-
low-up, the therapy group reported significantly better 
psychological health than the control group. However, 
the groups were similar on marital satisfaction, pain, 
or disability [55]. Insight-oriented therapy may be 
appropriate to treat psychological distress and possibly 
marital satisfaction in couples with pain, but it does not 
appear to relate to improvement in pain adjustment.

In sum, the vast majority of research on couples-
based treatments for chronic pain have been grounded 
in cognitive-behavioral theory. Effective interventions 
with couples focus on skills building, communication 
training, and behavioral rehearsal to improve marital, 
psychological, and pain adjustment. However, inter-
ventions based on coping skills training have mixed 
results and it is unclear what aspects of relationships 
are being changed that might result in improved pain 
adjustment. Treatments based on increasing insight 
into relationship dynamics do not appear to directly 
impact pain adjustment, although they lead to some 
improvements in psychological and marital well-being. 
Next, recommendations are made for choosing family-
based treatments for chronic pain and directions for 
the development of other interventions are made.

Recommendations and future 
directions
At this time, cognitive-behavioral interventions (e.g., 
S-CST, parent involvement in pediatriac biofeedback) 
appear to be best suited to treating chronic pain in 
families. Family members can be enlisted as import-
ant members of the treatment team who can support 
patients in pain management goals. These cognitive-
behavioral treatments include components aimed at 
educating patients and family members about the ill-
ness and teaching and practicing coping skills that are 
effective in managing pain. Family-based treatments for 
chronic pain also encourage effective communication 
skills so that patients can request support from fam-
ily members and provide feedback about their assist-
ance. Such treatments are effective for chronic illness in 
general and pain problems specifically. Across studies, 
supportive and collaborative strategies to manage ill-
ness are associated with positive adjustment whereas 
unsupportive behaviors such as criticism and control 
are associated with poor adjustment [50]. Research has 
also shown that family-based treatments for chronic 

and support conditions included information about 
arthritis etiology and treatment, exercises designed 
to manage pain and increase strength, the importance 
of communication, and information regarding effec-
tive coping skills. Participants in these conditions set 
goals at the end of each session and reported their 
ability to meet their goals at the next session. Finally, 
participants were encouraged to rely on each other for 
support. The couple intervention also presented this 
information from a couple’s perspective rather than the 
individual perspective offered in the patient-oriented 
group. Furthermore, the goals a t the end of each ses-
sion involved both spouses.

There were few differences among the three groups 
from pre-intervention to 6-month follow-up. When 
comparing the two education and support groups, 
participants in the patient-oriented group experienced 
greater improvements in arthritis severity, physical 
function, and pain severity. In contrast, the couple-
oriented group experienced lower levels of perceived 
stress and critical attitudes than the patient-oriented 
group. Additional analyses demonstrated that change 
over time in the spouses of patients depended on gen-
der and marital satisfaction. That is, spouses with high 
marital satisfaction experienced decreases in depres-
sive symptoms if they were in the couple-oriented group 
whereas spouses with low marital satisfaction experi-
enced increases in depression if they participated in 
the couples approach. Furthermore, wives of patients 
reported lower stress over time if they participated in 
the couple-oriented group. The fact that the patient-
oriented group experienced greater improvement in 
pain adjustment whereas the couple-oriented treat-
ment group reported better psychological adjustment 
suggests that the couples approach is more appropri-
ate for patients who experience distress. Furthermore, 
distressed spouses and wives may benefit from couple-
oriented treatments.

In addition to coping skills training with cou-
ples, insight-oriented therapy has been tested as a 
treatment for chronic pain. Insight-oriented therapy 
explores relationship processes rather than teaching 
pain coping skills. In one study, couples attended five 
monthly sessions of insight-oriented couple therapy 
or were included in a no-treatment control group 
[53]. Both groups experience declines in marital sat-
isfaction over the 12-month follow-up but the decline 
was significantly smaller in the couple therapy group. 
Furthermore, couples in the couple therapy group 
reported that their communication improved whereas 
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Applied to couples and families experiencing 
pain, good interaction skills including empathy may 
promote healthy emotion regulation attempts when 
dealing with the affective distress associated with 
pain and disability. In contrast, invalidation may con-
tribute to distress and poor coping efforts. Research 
with pain couples provides preliminary support for 
these hypotheses. Johansen and Cano investigated the 
role of intimacy-based marital interaction during a 
15-minute marital problem-solving task [65]. In this 
study of community couples with at least one partner 
having chronic musculoskeletal pain, approximately 
half of the sample displayed anger/contempt, a form 
of emotional invalidation, during interaction. Anger 
and contempt were negatively related to marital satis-
faction. Anger was associated with greater depressive 
symptoms when only the patient reported chronic pain 
(as opposed to when the spouse also reported chronic 
pain). These results held when controlling for marital 
satisfaction as well as other demographic variables. 
Thus, invalidation in the context of interacting about 
marital problems appears to be related to relationship 
and psychological problems in some patients.

There has also been some work on the affective 
properties of pain-related interaction. Newton-John 
and Williams conducted a qualitative self-report study 
of chronic pain couples and found that solicitous 
spouse responses are not always received favorably as 
evidenced by a hostile-solicitous category [66]. In add-
ition, Newton-John and Williams argue that talking 
about pain may actually be beneficial to patients. These 
ideas are in line with emotion regulation models of 
interaction [58, 59] and intimacy research [61]. Models 
of pain empathy also suggest that talking about pain 
may be a form of emotional self-disclosure that fosters 
the spouse’s understanding of pain-related distress 
so that empathy and validation can be provided [39]. 
However, such a conceptualization of self-disclosure 
and empathic responses by family members is in sharp 
contrast to the operant model’s conceptualization of 
verbal pain behavior and solicitous responses.

Preliminary work suggests that solicitous spouse 
responses and validation are distinct types of inter-
action. Cano et al. argue that empathic responses should 
not be confused with solicitousness [67]. In this study, 
couples discussed the impact of pain on their lives. 
Each partner’s behaviors were coded for validating 
(i.e., empathic) and invalidating (i.e., non-empathic) 
behaviors. A factor analysis showed that validation 
and invalidation expressed by each spouse loaded with 

illness that include illness education and coping skills 
training appear to be more effective than patient-
Â�oriented treatments [50, 52, 56]. Thus, it makes sense 
to incorporate partners and other family members in 
treatments for chronic illnesses such as pain. Research 
also suggests that children of family members with 
pain should receive referrals to programs that could 
enhance their coping skills and build social support.

While cognitive-behavioral family-based treat-
ments appear to be effective in managing psycho-
logical disability and distress in patients and family 
members, these interventions do not consistently out-
perform cognitive-behavioral treatments that focus 
solely on patients. This is intriguing given that operant 
and Â�cognitive-behavioral theories place such impor-
tance on the role of family members in patient’s adjust-
ment to pain. Perhaps other approaches to chronic 
pain treatment should be investigated to enhance 
the efficacy of Â�family-based interventions. One such 
approach for adults is insight-oriented therapy, which 
was related to good relationship and psychological 
health outcomes [53], yet additional research is needed 
to determine whether such treatment is effective in 
reducing pain and disability. For pediatric pain, rec-
ommends new family-based interventions that help 
children learn to manage important tasks concerning 
their illness through education and advocacy as well as 
coping and emotional support [57]. According to this 
model, parents play an active role in facilitating chil-
dren’s coping efforts that are directed toward the ill-
ness as well as social relationships within and outside 
of the family. Thus, parents may need explicit training 
in providing instrumental and emotional support to 
their children.

Therapy based on emotion regulation and empathy 
models may also be promising because these models 
identify aspects of relationships that have not been suf-
ficiently addressed in traditional cognitive-Â�behavioral 
interventions for families with pain. According to 
emotion regulation models of couples’ interaction, 
emotional validation is thought to enhance the emo-
tion regulation process for both partners because 
such behaviors allow each person to process stressful 
or aversive stimuli [58, 59]. Indeed, self-disclosure of 
emotions, partner responsiveness, and empathy predict 
intimacy and satisfaction in couples [60–64]. In con-
trast, interactions characterized by invalidation, such 
as hostility or ignoring partner’s emotional responses, 
indicate rejection and disregard for the partner, in turn, 
disrupting emotion regulation attempts.
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[78]. Furthermore, self-efficacy in talking about pain 
appeared to mediate the association between holding 
back and distress and catastrophizing. Thus, both part-
ners’ fears can be addressed with emotional accept-
ance and communication training techniques. Because 
IBCT combines behavior change with emotional 
acceptance, couples may experience greater or longer 
lasting treatment responses with IBCT.

Another promising technique that has been tested 
with adults and children is emotionally focused ther-
apy (EFT) [79, 80]. According to this model of therapy, 
emotions are critical in close relationships, interactions, 
and in forming attachment bonds because they com-
municate motivations and needs to others and affect 
others’ responses. The therapist targets rigid patterns 
of interaction and negative affect that might contribute 
to distress in the individual and the family. The goals 
of this empirically supported treatment are to foster 
more secure attachments with relationship partners by 
validating and accepting each partner’s emotions and 
interactional styles, identifying negative interaction 
patterns including unacknowledged feelings about 
interactions, and practicing new interaction skills that 
adequately address each partner’s needs for emotional 
expression and healthy attachments [81].

Kowal et al. suggest that EFT may be an effect-
ive treatment for couples dealing with chronic illness 
because creating secure attachment bonds can serve 
to improve physical health as well as the relationship 
[80]. The studies in their review suggest that insecure 
attachment is related to poorer health outcomes and 
insecurely attached individuals might be less likely to 
seek support needed to improve health. Although EFT 
has not been tested directly with couples with pain, 
it has been tested with parents of ill children. Walker 
et al. recruited 32 couples with a chronically ill child 
[82]. Couples were randomly assigned to EFT or a 
wait-list control that was offered EFT treatment when 
the study was completed. The treatment group expe-
rienced significantly greater marital adjustment than 
the control group upon treatment completion, which 
was maintained at 5-month follow-up. These results 
suggest that treatment focusing on attachment needs 
and emotional processes is particularly useful for help-
ing partners support each other in the face of the stress 
and threatened loss of a child. However, it is unclear 
how children are indirectly affected by the treatment. 
Additional research with IBCT and EFT is needed to 
determine the extent to which each intervention aids 
in pain management. Nevertheless, it appears that 

each partner’s reports of punishing spouse responses 
on a Non-empathic Responding factor. Both partners’ 
reports of solicitous and distracting spouse responses 
loaded on a different factor that was labeled Solicitous 
Responding. The Non-empathic Responding factor was 
more strongly associated with patients’ marital quality 
than the Solicitous Responding factor. Thus, validat-
ing responses do not appear to be just another form of 
solicitous spouse responses. Furthermore, punishing 
responses appear to be highly invalidating to patients. 
This study suggests that examining responses from a 
variety of theoretical perspectives might aid in expand-
ing theory and identifying other treatments from the 
marital and family therapy literature that might be 
appropriate for persons with pain.

One such treatment, integrative behavioral couple 
therapy (IBCT), recommended for couples dealing 
with chronic pain [68], was developed from the cog-
nitive-behavioral marital therapy tradition in which 
behavior change is encouraged for both partners [69, 
70]. Therapists specializing in IBCT use a combination 
of behavioral strategies (e.g., behavior exchange, com-
munication training) and emotional acceptance tech-
niques. Emotional acceptance involves changing the 
way each spouse perceives their partner’s undesirable 
behaviors. For example, personality or behavior pat-
terns (e.g., extraversion) that were once irritating to 
the partner may become acceptable or valued by the 
partner.

Integrative behavioral couple therapy is an effica-
cious treatment for psychological and marital distress 
[71, 72], and may be appropriate for chronic pain for 
several reasons. First, depression and anxiety as well as 
marital discord, problems that are addressed by IBCT, 
are reported by many couples with pain [73]. Second, 
spouses have difficulty understanding the pain and 
disability experienced by their partners [74, 75]. This 
incongruence in pain and disability ratings may be 
due to a poor understanding of the emotional conse-
quences of pain. In fact, patients believe that significant 
others do not understand their pain and emotional suf-
fering [76]. The contention of IBCT is that emotional 
acceptance or empathy is needed along with behav-
ior change otherwise changes cannot be sustained or 
may even be perceived as insincere attempts to change 
behavior. Third, patients may be afraid to talk about 
their pain because they have been rejected or invali-
dated [77]. Porter et al. also found that low self-efficacy 
and greater holding back in talking about cancer pain 
were associated with distress and pain catastrophizing 
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to the couple about their strengths and positive qual-
ities including the couple’s determination to remain 
together despite pain, their attempts to use humor to 
cope with stressful circumstances, and their close rela-
tionship with their children and grandchildren. Dr.Â€T. 
also suggested some areas to address including the 
couple’s communication skills, pain coping attempts, 
and perspective taking. The couple agreed with Dr. T.’s 
assessment and agreed that they should try therapy to 
alleviate some of the distress they were experiencing.

Once the initial assessment period was completed, 
Dr. T. met weekly with the couple for eight sessions. 
Initially, Dr. T. used examples from the couple’s every-
day life to engage Mr. and Mrs. S. in discussions about 
how their lives had been transformed by pain. For 
instance, Dr. T. would ask about how the couple got 
along since the previous session. Invariably, there was 
a disagreement or some tension about pain. Dr. T. used 
these instances to ask pointed questions about how each 
partner felt about the situation:Â€“What did it feel like, 
Mr. S., when your wife seemed disappointed in your 
not doing the chores?” Dr. T. also made interpretations 
about the couples’ thoughts and feelings when it would 
aid in building empathy and perspective-taking:Â€“So, 
Mrs. S., you were not necessarily angry at Mr. S. for not 
doing the chores but you were angry because you could 
not do anything to get rid of his pain.” At times, Dr. T. 
taught appropriate communication skills. For instance, 
when it became clear that Mrs. S.’s genuine suggestions 
for making housework more manageable were per-
ceived by Mr. S. as criticism, Dr. T. engaged the couple 
in an open discussion about how to talk about house-
work in a constructive manner. Dr. T. assigned behav-
ioral homework for the couple including engaging in 
one shared activity per week that the couple enjoyed. 
Eventually, Dr. T. took a less active role in negotiating 
conflict and was able to provide favorable feedback to 
the couple about their improved communication and 
empathy skills.

Once improvements in the relationship were 
observed, Dr. T. decided to train both partners in S-CST 
skills for another four sessions. This part of treatment 
included training in relaxation skills and activity pac-
ing. Because the couple had improved in taking each 
other’s perspectives, they were able to engage in these 
activities without feeling resentful of the other part-
ner’s role. The couple was able to see the pain as a “pro-
ject” and was able to consider the other partner’s point 
of view. Upon treatment completion Mr. S. reported to 
his physician that the couple argued less and that his 

these treatments, both of which more directly target 
the emotion regulation properties of interaction, offer 
promising new directions for clinicians and research-
ers. We now present a hypothetical case example in 
which elements of S-CST and IBCT are applied.

Case example
Mr. and Mrs. S. are a couple in their late fifties. They 
have three adult children who do not live with them. 
Mr. S. recently retired from his job as a foreman at an 
automotive company. Mrs. S. continues to work as an 
elementary school teacher. Mr. S. has experienced back 
pain for 15 years and has tried a variety of treatments 
for his pain including medications, nerve blocks, 
and surgery. He is currently taking oral analgesics 
(NSAIDS) for his pain, which he rates as a 5 on a 0–10 
scale. Mr. S. reported that his wife does not understand 
his pain and that she criticizes him often for not being 
able to keep up with housework. The couple reportedly 
gets into arguments once a week and will sometimes 
go for a day or two without speaking to each other. 
At times, one partner will recruit their children to be 
their spokespeople to the other partner. Mr. S. told his 
physician that he’s at “his wit’s end” in knowing how 
to handle this and that the arguments leave him feel-
ing exhausted, irritable, and with more pain. Mr. S’s 
physician referred the couple for therapy, explaining to 
Mrs. S. that it must be stressful for her to be married 
to someone with chronic pain and that perhaps ther-
apy would be beneficial for easing the tension that both 
partners were experiencing.

At the first therapy visit, Dr. T., a clinical psycholo-
gist, conducted an assessment with both partners to 
explain the purpose of the initial visits:Â€to determine 
each spouse’s concerns about the relationship, includ-
ing concerns about the pain problem, and to identify 
areas in which each partner would like to see improve-
ments. Dr. T. began by obtaining a relationship history 
from the couple (e.g., “How did the couple meet? What 
attracted them to each other?”). This line of questioning 
often builds intimacy between partners as they recall 
the initial stages of their relationship. Dr. T. then asked 
when they began to notice problems and to what they 
attribute those problems. During the session, Dr. T. 
observed how the couple interacted with one another. 
Did they use humor? Was the couple respectful or con-
temptuous toward each other? Did Mr. S. engage in 
pain behaviors and if so, how did Mrs. S. respond? At 
the end of this session, Dr. T. provided some feedback 
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maternal behavior on children’s pain experiences:Â€An 
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Behavioral Medicine:Â€A cognitive-behavioral perspective 
(New York:Â€Guilford Press, 1983).
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biopsychosocial approach to chronic pain:Â€Scientific 
advances and future directions. Psychol Bull 2007; 
133:Â€581–624.

	11.	 Cano A, Weisberg J, Gallagher M. Marital satisfaction 
and pain severity mediate the association between 
negative spouse responses to pain and depressive 
symptoms in a chronic pain patient sample. Pain Med 
2000; 1:Â€35–43.

	12.	 Cano A, Gillis M, Heinz W, Foran H. Marital 
functioning, chronic pain, and psychological distress. 
Pain 2004; 107:Â€99–106.

	13.	 Flor H, Turk DC, Rudy TE. Pain and families. II. 
Assessment and treatment. Pain 1987; 30:Â€29–45.

	14.	 Kerns RD, Haythornwaite J, Southwick S, Giller EL. 
The role of marital interaction in chronic pain and 
depressive symptom severity. J Psychosom Res 1990; 
34:Â€401–8.

	15.	 Paulsen JS, Altmaier EM. The effects of perceived versus 
enacted social support on the discriminative cue function 
of spouses for pain behaviors. Pain 1995; 60:Â€103–10.

	16.	 Turk DC, Kerns RD, Rosenberg R. Effects of marital 
interaction on chronic pain and disability:Â€Examining 
the down side of social support. Rehabil Psychol 1992; 
37:Â€259–74.

	17.	 Williamson D, Robinson ME, Melamed B. Pain 
behavior, spouse responsiveness, and marital 
satisfaction in patients with rheumatoid arthritis. 
Behav Modif 1997; 21:Â€97–118.

	18.	 Pence LB, Thorn BE, Jensen MP, Romano JM. 
Examination of perceived spouse responses to patient 
well and pain behavior in patients with headache. Clin J 
Pain 2008; 24: 654–61.

wife, while still not fully knowing what chronic pain 
was like, at least attempted to understand his pain. He 
reported that he rarely had flare-ups due to relation-
ship stress and that he was also walking more because 
the couple regained enjoyment in each other’s com-
pany while exercising. Mrs. S. also accompanied her 
husband to his appointments and was more interested 
in being involved in treatment decisions as a support-
ive partner. Although he still experiences pain, Mr. S. 
was less distressed and fatigued.

Conclusion
In sum, a variety of couple and family-based treatments 
are available to address pain in adults and children. To 
date, the most effective family-based treatments are 
ones that enlist the support of family members, provide 
information about chronic pain, teach effective coping 
skills to deal with maladaptive cognitions and behav-
iors, and encourage activity. However, couple and fam-
ily treatments have not always resulted in clear benefits 
over patient-only treatment. Furthermore, recent evi-
dence suggests that addressing empathy and emotion 
regulation may offer additional improvements, espe-
cially for distressed patients and their family mem-
bers. It may be most appropriate to refer patients to 
cognitive-behavioral approaches when the family is 
relatively well-adjusted, which would be indicated by 
relationship satisfaction and healthy interaction skills. 
However, when the clinician  judges that the family 
relationships are strained or there is a lack of empathy 
for the pain problem, interventions targeting these 
relationship dynamics (e.g., IBCT, EFT) may need to 
be considered.
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Introduction
In the past, pain had been conceptualized by clinicians 
as a purely sensory phenomenon emanating from a 
pathophysiologic state, e.g., tissue injury generating 
pain transduction through the activity of peripheral or 
visceral nociceptors. The treating physician would then 
be proactive in undertaking pharmacologic and other 
interventions to treat the underlying disease state or 
relieve pain. In ambiguous cases for which the source 
of pain was unclear, there would often be an exhaust-
ive search for biomedical causes and treatment. Taken 
from this perspective, there was an implicit mind-body 
dualism of pain, distinguishing it as either somatic 
(physical in origin) or psychogenic (psychological in 
origin). Consequently, there was a tendency to attribute 
to psychic factors any pain process in which the phys-
ical causes could not be fully delineated, when pain 
complaints seem disproportionate to the underlying 
disease, or when the pain failed to respond to treatment 
as expected [1]. Patients deemed to have psychogenic 
pain were dismissed from medical care and instead rel-
egated to the province of psychiatry and psychology.

Concurrently, in an attempt to delineate diagnos-
tic criteria to assist in the classification of patients for 
whom psychological disturbances “masquerade” as 
somatic preoccupations such as pain, early versions 
of the Diagnostic and Statistical Manual of Psychiatric 
Disorders (DSM) required that clinicians infer whether 
psychological underpinnings or conflicts precipitated 
pain complaints. Thus, if it were evident from physical 
examination and diagnostic evaluation that a physical 
cause could not fully account for the pain, psychiatric 
labels were invoked reflecting the psychological ori-
gins of the painÂ€– for example, psychogenic pain dis-
order from DSM-III [2] and somatoform pain disorder 
from DSM-III-R [3]. Borrowing from psychodynamic 
conceptualizations, early DSM diagnostic criteria 
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perpetuated the prevailing mind-body dualism char-
acteristic of medical treatment at the time.

It has long been observed that differences exist in 
perceived pain severity and perceived level of impair-
ment among individuals with comparable disease. 
Such observations have led to a paradigm shift, view-
ing pain as a perceptual phenomenon. From this per-
spective, it is recognized that pain is not only a sensory 
experience, but also that one’s perception of pain 
intensity is influenced by cognitive, affective and social 
variables. In contrast to the step-wise care of the bio-
medical approaches whereby psychological and psy-
chiatric care is reserved as the treatment of last resort 
for the recalcitrant patient, there has been an alteration 
in approaches to pain management, encompassing the 
collaborative efforts of psychiatrists, psychologists and 
other mental health practitioners. This chapter will 
attempt to address the evolution in the conceptualiza-
tions of chronic non-malignant pain conditions, as well 
as the prevailing research assessing the efficacy of psy-
chotherapeutic and psychopharmacologic approaches 
to pain management.

Current conceptualization of pain 
disorder
There is a continuum of somatic distress and symptom 
preoccupation along which patients may fall. Some 
patients with recurrent and enduring pain are rea-
sonably well-adjusted whereas others notably display 
pain preoccupation and associated distress, citing it as 
the source of all of their misery. The DSM taxonomy 
was modified to assist in the classification of patients 
for whom pain has become the predominant focus of 
clinical attention and for whom psychological factors 
are implicated and believed to have a significant con-
tributory role in the pain. For many of those with pain 
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or in excess of what would be expected, given objective 
findings. As a result, the nosology of pain disorder is 
likely to be misunderstood by non-psychiatric clini-
cians [7]; the potential pejorative implication may be 
that the patient is disingenuous or faking. Ironically, in 
redefining pain disorder in DSM-IV-TR, the intent was 
to overcome this archaic dualism.

Lastly, the diagnostic criteria for pain disorder do 
not, in and of themselves, assist clinicians with arriv-
ing at treatments to effectively manage the condition. 
The criteria do not help clinicians identify the unique 
attributes of those with the condition, and as a result, do 
not facilitate customizing interventions more closely to 
patients’ needs and circumstances, thereby optimizing 
treatment benefits [8].

The biopsychosocial model of pain
The ubiquity of pain and the fact that enduring and 
intractable pain syndromes are common has prompted 
the question whether, and to what extent, factors other 
than those which are purely physical/sensory contribute 
to the perception of pain and its associated impairments. 
Such differences have prompted efforts to establish theor-
etical models that serve to unveil the complexities under-
lying, and otherwise explicate, how psychological (both 
cognitive and emotional factors), social and physical fac-
tors interact to influence how chronic painful conditions 
are experienced. One such model, the biopsychosocial 
model [9], has gained significant appeal, emphasizing 
the bidirectional influences of psychological states and 
nd their associated symptoms, including pain. Rather 
than dichotomizing between physical vs. psychological 
origins, the biopsychosocial perspective maintains 
that the experience of pain, i.e., one’s presentation and 
response to treatment, are determined by the interaction 
of biological factors, the patient’s psychological makeup, 
the presence of psychological co-morbidities, and the 
extent of social support and extenuating environmental 
circumstances [1, 10].

The biomedically based conceptualizations 
described earlier viewed pain as a static entity, either 
pathophysiologically determinable or not. The biopsy-
chosocial model offered a more expanded and dynamic 
approach to pain. The range  of biopsychosocial factors 
relevant to a particular patient can change throughout 
the various phases of pain response [11]. Following 
tissue injury, trauma, and inflammation, there is an 
acute pain phase, where treatment is centered on pain 
relief, identification and, if possible, remediation of 
the underlying medical condition. During this initial 

disorder, marked disability might be alleged, and the 
patient’s life becomes centered around pain.

There was a transition in the thinking underlying 
diagnosis of pain disorder from earlier DSM versions. 
The terms somatoform and psychogenic were dropped 
[4]. There is no longer a requirement for exclusion of 
a physical cause for the pain, and the primacy of psy-
chological factors (i.e., conflicts and emotional states) 
underlying and accounting for pain was de-empha-
sized. The current DSM-IV-TR [5] leaves open the 
possibility that psychological factors can contribute to 
the pain experience by precipitating, exacerbating, or 
maintaining pain but do not necessarily have to fully 
account for it. This approach is more consistent with 
current views of the interrelationships between pain 
and psychological factors.

The following five criteria need to be met for a 
patient to be appropriately diagnosed with pain dis-
order:Â€(1) pain in one or more anatomic sites of suffi-
cient severity to warrant clinical attention; (2) the pain 
causes significant distress, or results in impairments in 
social or occupational functioning; (3) psychological 
factors play a significant role in the onset, exacerbation 
or maintenance of pain; (4) the symptoms are not fab-
ricated or feigned and the person is not malingering; 
(5) the pain is not better accounted for by another psy-
chiatric disorder, e.g., depression, anxiety or psychosis 
[5]. Theoretically, such diagnostic criteria may assist 
clinicians with identification of those individuals with 
chronic pain who have higher levels of distress and 
dysfunctional psychological attributes, and thus may 
benefit most from psychotherapeutic and psychophar-
macologic treatment endeavors.

Although improved over previous versions, there 
are several criticisms of the DSM-IV-TR taxonomy. In 
contrast to many other psychiatric disorders, the criteria 
of pain disorder often are perceived as insufficiently 
defined, lacking a checklist of symptoms that collectively 
delineate the syndrome. An inference is still required on 
the part of the clinician to determine whether and to what 
extent psychological factors are involved in the patient’s 
plight. Similarly, there are no guidelines allowing one to 
ascertain whether pain is “not better accounted for” by a 
mood disorder [6]; in fact, this can be quite undecipher-
able given the high co-morbidity of mood disturbances 
with pain (discussed in Chapter 7).

By being grouped under the rubric of somatoform 
disorders, pain disorder may still connote the implied 
mind-body dualism of other somatoform disorders, 
i.e., somatic preoccupation occurring in the absence of, 
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states, as well as subsyndromal cognitive and emo-
tional factors augmenting the distress and discomfort 
of patients with enduring pain. Chronic pain is not a 
unitary condition, rarely presenting alone; any focus 
on somatic concerns should prompt the clinician to 
consider psychiatric co-morbidities in which pain 
or other related somatic concerns might be a feature 
or focus and which warrant medical attention [14]. 
Physicians and medical personnel enlisted to care for 
the patient with chronic pain will have to consider an 
extensive psychiatric differential diagnosis, discussed 
in Chapter 6.

Subsyndromal cognitive variables are of particular 
importance in understanding psychological covariates 
of pain, including one’s belief systems and cognitive 
appraisals. The beliefs held by the patient about the 
meaning of the pain, expectations about future pain, 
and interpretation of the impact the pain has on his 
or her life, functioning, and relationships are relevant 
to understanding the cognitive components of pain. 
Cognitive appraisal of pain depends on the individ-
ual’s perspective on the consequences of pain for his or 
her well-being, the importance he or she assigns to the 
pain, and his or her view of the measures available to 
cope with the pain and its ramifications.

Specifically, negative pain-related cognitions, e.g., 
catastrophizing, helplessness, and lack of perceived 
control over pain and related stressors, are robust pre-
dictors of pain and disability, and significantly impede 
one’s adaptation in the face of chronic painful condi-
tions [15, 16]. In fact, such cognitions can feed and 
even serve as ineffective coping strategies, which may 
have adverse influences exceeding those of other varia-
bles, e.g., biomechanical deformities and pathophysio-
logical disease status [17–20]. Catastrophizing, i.e., the 
tendency to exaggerate the perceived threat associated 
with pain and to negatively evaluate one’s ability to 
deal with it [21], for example, has been associated with 
higher rates of self-reported pain and increased levels 
of perceived pain-related disability [22]. In addition, 
individuals prone to catastrophizing demonstrate 
higher rates of analgesic usage as well as greater health-
care utilization [23, 24].

Cognitive processes and emotional states have 
a reciprocal relationship. Thus, negative cognitive 
approaches, e.g., catastrophizing, helplessness, are likely 
to reduce self-efficacy, hamper development of effective 
coping, drain one’s support systems, accentuate unpleas-
ant emotional states (e.g., anger, anxiety, and depression), 
and exacerbate pain. For example, using a daily diary 

phase, it is common for patients to experience fear and 
anxiety, e.g., alarm about what the pain might signal 
or indicate, and concerns regarding the ability to take 
steps to relieve it, etc. Psychological and social factors 
play a relatively limited role in precipitating, maintain-
ing, or exacerbating pain during this phase; therefore, 
psychiatric and/or psychological involvement may 
not be necessary, or at most, would likely be minimal. 
Focused, short-term psychopharmacologic and psy-
chotherapeutic efforts may be necessary to address 
mood disturbances, adjustment disorders, maladap-
tive coping, etc., until the pain is alleviated and the 
patient’s condition improves. Recovery is the typical 
response for most patients.

For patients in whom pain persists, i.e., those enter-
ing subacute and subsequent chronic pain phases, how-
ever, psychological and social covariates start to play 
a more significant role in the overall pain experience 
[12]. The stress of unrelenting pain can unearth a var-
iety of premorbid, semidormant characteristics and 
aspects of personality [13]. These factors, in turn, can 
influence one’s construal of the pain. It is not uncom-
mon for patients to become preoccupied with pain and 
perceived disability. Protracted pain can affect mood, 
thought patterns, perceptions, coping abilities, and per-
sonality. Psychological vulnerabilities may develop into 
psychiatric disorders. Regular activities and interests 
may be avoided due to fear of increasing pain or further-
ing injury. Social and interpersonal relationships may 
be profoundly affected. For example, restriction in the 
types of work activity and job loss, the resultant restric-
tions in income, financial hardships imposed by medical 
treatment, and changes in role responsibilities and sup-
port needs within the home can cumulatively adversely 
affect the patient and contribute to strained relation-
ships. The patient may experience impatience with treat-
ment measures, intolerance for adverse effects, and lack 
of follow through with rehabilitative efforts. Beset with 
multiple psychosocial stressors and sequelae, the needs 
of the chronic pain patient can overwhelm the solo prac-
titioner. The psychologist and/or psychiatrist may be 
enlisted, working with practitioners in other disciplines 
to develop coordinated efforts to help the patient man-
age pain and improve adaptive function.

Components of the biopsychosocial 
model
The psychological components of pain can be subcate-
gorized into those that reflect underlying pathological 
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distress. High levels of interpersonal distress, whereby 
pain-afflicted individuals perceive significant others 
in their lives to be essentially non-supportive, has 
been linked with perceived pain severity and disabil-
ity [33–35]. Individuals with irritable bowel syndrome 
(IBS), for example, have been shown to display diffi-
culties with non-assertiveness and social inhibition 
[36]. It appears intuitive that pain-afflicted individuals 
who perceive others in their lives as unsupportive and 
those who are unable to make their needs known to 
others are likely to experience difficulties in the appro-
priate discharge of emotional distress and in soliciting 
needed support when their repertoire of coping skills 
wane.

Empirical endeavors into the reciprocal relation-
ships between social factors and pain, i.e., contribut-
ing to pain and/or affected by pain, have been fraught 
with issues common to much of the research on factors 
influencing the pain experience. The existing studies 
are often cross-sectional and correlational in nature 
thereby limiting the ability to make inferences regard-
ing causal relationships. In addition, other factors, e.g., 
patient gender, selection bias of samples assessed, types 
of instrumentation and assessment measures utilized 
to ascertain social components of pain, can influence 
the outcomes of such investigations [33, 37]. Despite 
the potential limitations, greater empirical attention 
to the variety of biopsychosocial derivatives impact-
ing upon the experience of the chronic pain patient is 
needed.

Neuromatrix theory and the 
biopsychosocial model
Advances in the neuroscience of pain processing have 
provided support for the role of higher brain centers, 
i.e., those responsible for emotion and cognition, in 
influencing pain transmission from the periphery [38]. 
Rather than construing the spinal cord (dorsal horns) 
and brain as passive recipients of pain information 
from the periphery, the neuromatrix model of pain 
acknowledges that the brain is dynamically involved in 
the processing (inhibition, modulation, or excitation) 
of pain. This is thought to involve the sensory, thal-
amic, limbic, hypothalamic-pituitary axis, and cortical 
pathways [38, 39].

Stress (both physical and psychological) triggers 
mechanisms attempting to restore homeostasis. When 
stress persists, e.g., in the form of ongoing pain, psycho-
logical distress, inadequate coping with environmental 

methodology to assess the relationship between pain and 
depression, it was observed that depression severity on a 
given day predicted the subsequent day’s pain rating [25]. 
Further, research has shown that difficulties in identifica-
tion, management and expression of unpleasant affective 
states have been linked with pain and associated pain-
related distress [26].

Identification of problematic emotions and cogni-
tive patterns should signal a need for inquiry into the 
coping strategies used by the individual to self-soothe, 
reduce distress, and modulate unpleasant states. An 
extensive body of literature has demonstrated a relation-
ship between coping and adjustment among persons 
with chronic pain [27, 28]. Coping with a chronic illness 
requires the individual to adopt new strategies for cop-
ing with pain and other unpleasant symptoms. To do so 
effectively, patients need to believe that they possess the 
repertoire of skills necessary and develop confidence 
in their ability to efficaciously implement those strat-
egies. Evidence suggests that patients invoking active 
coping strategies, i.e., activity, exercise, distraction, 
and other measures whereby one takes control over 
one’s pain management, experience improved adjust-
ment, functioning, and less depression and disability 
than individuals relying on passive coping strategies, 
i.e., maladaptive strategies to abdicate responsibility for 
pain management such as resting, reliance on analgesic 
use, deferring to physicians [28].

Relatively little has been unveiled about the social/
interpersonal underpinnings of chronic pain syn-
dromes. It is pertinent to consider the significant per-
sons in the patient’s life, how the pain has influenced 
relationships with those persons, how the patient’s 
pain influences the behaviors of others, and the extent 
to which one’s adaptation in the context of pain may 
be shaped or reinforced by the responses of others in 
one’s life [29]. For example, solicitousness on the part 
of a spouse or significant other toward the patient with 
chronic pain has been linked with heightened pain 
intensity, frequency of overt pain behaviors as well as 
perceived disability and reported life interference from 
pain [30–32]. The basis for such influences is likely 
rooted in social contingencies, e.g., positive atten-
tion from one’s family member. At the same time, the 
experience of chronic pain may have a profound nega-
tive impact on marital and familial relationships, e.g., 
affecting perceived marital satisfaction, intimacy, and 
financial stability, among other factors [1].

Another social factor impacting the experience of 
chronic pain and resultant disability is interpersonal 
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pain relief, maximizing one’s functioning and quality 
of life while at the same time keeping to a minimum 
risks of iatrogenic harm. The issues discussed herein 
will focus on the utility of psychotherapeutic and psy-
chopharmacological approaches in pain management 
strategies.

Education approaches
Comprehensive treatment approaches for pain man-
agement often include an emphasis on patient educa-
tion. Patient education programs consist of planned 
activities/curricula that serve to enhance patient 
awareness about their illness, and the utility of meas-
ures such as pharmacological and surgical approaches, 
and exercise. Information may be provided in several 
didactic sessions, or in a home-based self-instructional 
format. Employed in a number of chronic pain condi-
tions, e.g., osteoarthritis, rheumatoid arthritis, fibro-
myalgia, acute and chronic back pain, such programs 
are designed to impart information, foster treatment 
adherence, and empower patients with problem-
solving skills and maintenance of self-care activities 
without incurring additional injury so as to encour-
age patients to become proactive in their care [44–46]. 
The goals of educational programs are summarized in 
Table 16.1.

Taken in the composite, meta-analyses of the 
effectiveness of educational programs in a number of 
pain conditions indicate that educational approaches 
promote knowledge, but are limited with regard to 
reducing pain or functional disability [47–51]. For 
example, in a meta-analysis of randomized controlled 
trials assessing the effectiveness of patient educa-
tion interventions among patients with rheumatoid 
arthritis, small but positive effects on physical func-
tioning (disability, number of painful joints) and psy-
chological status (depression and anxiety severity) 
were demonstrated immediately post-intervention 
[52]; however, the influence on pain was not found 
to be significant. Similarly, educational programs for 
low back pain patients fostered knowledge and led to 
improvements in posture and back movement but did 
not appear to influence pain intensity or functional 
status [51].

Furthermore, the positive effects of patient edu-
cation programs were not sustained. As regards to 
educational programs for recurrent back pain, a meta-
analysis of randomized controlled trials suggests that 
these programs produce only short-term influences 
[51–53].

stressors, persisting depression, multiple processes 
are set in motion that exceed the delicately balanced 
regulatory homeostatic mechanisms initially intended 
to effectively manage stress, and instead generate 
destructive processes perpetuating pain. Several lines 
of research have pointed to plausible mechanisms 
underlying the reciprocal relationships between pain, 
affective distress, and stress:Â€(1) the amygdala (a limbic 
structure) acts as the interface between pain and emo-
tional states; chronic negative affective states can influ-
ence the amygdala to enhance the response to pain [40]; 
(2) exposure to stress can heighten cytokine reactivity, 
i.e., inflammatory processes, and heighten cortisol 
secretion, leading to destructive processes (immune 
dysregulation, bone demineralization and muscle atro-
phy), enhancing the  propensity toward pain, increasing 
pain sensitivity and predisposing one toward depres-
sion; (3) stress and pain can alter the mechanisms by 
which the brain functions in its own maintenance 
[41, 42]. Presumably through heightened glucocortic-
oid activity, stress and pain can alter the expression of 
neurotrophic factors, e.g., brain derived neurotrophic 
factor (BDNF), reducing dendritic branching within 
hippocampal structures and predisposing one toward 
depression. Down-regulation of BDNF is preventable 
with antidepressant medication and, in the course of 
depression treatment, antidepressants can restore nor-
mal serum BDNF levels [43]. Together, these lines of 
evidence begin to delineate the complex interactions 
of central nervous system (CNS) mechanisms involved 
in pain and emotional processing, stress regulation, 
and cognitive processes. In the composite, such evi-
dence, and related emerging research, lend support 
for theoretical conceptualizations, such as that of the 
biopsychosocial approach, that intuitively reflect the 
challenges faced when dealing with patients with unre-
lenting pain.

Treatment approaches
The biopsychosocial approach to pain challenges cli-
nicians to think about integrated care. In the biopsy-
chosocial perspective, stratified care is suggested, 
whereby psychiatric and psychological care is intro-
duced earlier in the course of treatment, to address 
psychiatric co-morbidities and subsyndromal psycho-
logical states, thereby mitigating those factors that can 
contribute to, maintain, and exacerbate later stages of 
pain. Given the inherent complexities involved in the 
pain experience, it is essential that one keep in mind 
that the goals of treatment include the provision of 
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Lastly, compliance with principles taught in edu-
cational interventions appear to wane over time [56]. 
As a result, a greater emphasis in recent years has 
been devoted to recognition of patient preparedness 
for change and motivation-enhancing strategies to 
employ with chronic pain patients [57]. Those patients 
adhering to a biomedical orientation to pain are less 
inclined to accept self-management approaches to pain 
whereas those perceiving only limited attainable assist-
ance from medical interventions are more inclined to 
pursue self-management approaches. To optimize out-
comes of educational interventions, such programs will 
need to be tailored to the individual patient’s readiness 
to change and address psychiatric co-morbidities and 
psychological covariates that may be undermining the 
goals of educational endeavors.

Psychotherapeutic modalities
The aim of various psychotherapeutic approaches is 
to modify the behavior, cognitions, and physiological 
reactivity associated with pain [1]. Although a number 
of psychotherapeutic and adjunctive techniques can 
be employed to address the biological, psychological, 
and social features associated with and contributing to 
pain (see Table 16.2); these are not mutually exclusive 
interventions but complement each other to effectively 
address a particular patient’s needs. The varied psycho-
therapies differ with regard to their approach, perspec-
tives, and goals. The focus of the discussion that follows 
is on cognitive-behavioral therapy use in chronic non-
malignant pain, as empirical investigation into the 
utility of psychotherapeutic approaches in recent years 
has been principally dominated by application of this 
modality.

Cognitive-behavioral therapy:Â€key 
components
Cognitive-behavioral therapy (CBT) is focused on 
modification of the thoughts, beliefs and expecta-
tions that play a key role in pain perception as well as 
one’s ability to adjust to pain. The types of thoughts 
and appraisals one has regarding the pain experienced 
or of related stressors can predict one’s sense of self-
efficacy and perceived control over pain and choices 
of coping options with which to deal with the pain and 
associated stressors. The components of CBT include 
cognitive restructuring, coping skills training, and 
maintenance training with rehearsal of learned tech-
niques [1, 15, 58].

Several reasons have been offered as to why edu-
cation programs produce disappointing results, i.e., 
fail to produce significant effects on pain or sustained 
improvements in other physical and psychological 
parameters. First, the provision of disease information 
does not naturally generalize to the development and 
refinement of disease management skills and behav-
ioral strategies with which to cope with the disease. 
Among patients with arthritis and back pain, studies 
invoking combinations of treatment approaches, e.g., 
cognitive-behavioral arthritis education programs that 
incorporated didactic instruction with coping strat-
egies training, stress management and reinforcement 
of health promoting behaviors, produced significant 
positive effects for physical and psychological outcome 
measures, whereas purely didactic (information-only) 
programs failed to do so [54, 55]. In addition, when 
educational programs for back pain are linked with 
the workplace, i.e., specific occupational requirements, 
moderate effects are observed in subjective (e.g., per-
ceived pain and functional status) and objective cri-
teria (e.g., return to work latencies) [53].

Second, the utility of educational programs may 
vary with the natural course, i.e., duration and exten-
siveness, of underlying disease. Thus, questions arise 
as to whether physical and/or psychological improve-
ments may depend on intervening with patients early 
in the course of illness rather than later when patients 
have become entrenched with chronic disease [49, 52].

Table 16.1â•‡ Goals of educational programs employed in chronic 
pain conditions

Educate patients about their underlying condition, 
etiologies, and longitudinal course

Educate patients about psychiatric co-morbidities, e.g., 
depression

Discuss the possibilities that exist within the realm of 
pharmacological and non-pharmacologic treatment 
approaches

Establish realistic expectations about “cure” vs. recovery/
recovery of function

Encourage patients to participate in their own illness 
management

Provision of information regarding flexibility and 
strengthening exercises

Educate patients about self-management techniques that 
can be utilized in dealing with pain and depression, e.g., 
pain control techniques, relaxation techniques, guided 
imagery, among other strategiesa
a Techniques used in psycho-educational interventions.
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are predictive of subsequent disability [22, 59–61]. 
Additionally, research indicates that patients’ expec-
tations regarding their treatment and their ability to 
work influence adherence to treatment [62] and return 
to work [63]. The modification of distorted cognitions 
and expectations as occurs in CBT may, therefore, help 
restore adaptive functioning and foster adherence with 
rehabilitation and other treatment measures.

Consistent with the neuromatrix theory, the pre-
sumption is that as a result of cognitive restructuring 
and coping skills training, patients will experience 
less physiological arousal and less intense pain. In 
a study employing positron emission tomography, 
improvement in symptoms following CBT treatment 
was found to correspond with changes in baseline lim-
bic activity, i.e., in the amygdala and anterior cingu-
late cortex [64]. Although the sample size was small 
and solely consisted of patients with chronic IBS, the 
preliminary evidence gleaned from this investigation 
suggests that CBT may have a role in modification 
of brain circuitry in a manner that decreases painful 
symptoms, specifically by altering the activity of those 
brain areas mediating both pain perception and emo-
tional self-regulation.

Cognitive restructuring, an interactive pro-
cess involving the Socratic method, is used to teach 
patients to identify maladaptive and distorted 
thoughts that may lead them to avoid activities and to 
experience negative feelings, such as depression, anx-
iety, and anger. Patients are encouraged to reappraise 
irrational and self-defeating thoughts and reframe 
them, replacing them with those that are more 
rational and objective. Coping skills training is aimed 
at assisting patients with developing a repertoire of 
skills for managing pain as well as problem-solving 
strategies that may be useful in a wide range of situ-
ations that induce pain. Using homework completed 
by the patient and issues discussed in sessions, the 
therapist assists the patient in identifying situations 
that are likely to tax coping abilities, assessing the util-
ity of the existing strategies, developing alternatives 
when existing strategies fail to produce relief, and 
rehearsing newly developed coping strategies when 
those situations re-occur.

Previous investigations have supported the notion 
that cognitive misinterpretations, such as, catastro-
phizing and fear-avoidance (i.e., the tendency to avoid 
activity for fear of precipitating or exacerbating pain) 

Table 16.2â•‡ Psychotherapeutic modalities employed in pain management

Modality Techniques Uses

Operant Use of contingencies to promote exercise 
quotas & self care, activity scheduling;  
pacing & graded activity; desensitization

Increase exercise & activity levels; 
overcome fear that activity will 
precipitate pain

Cognitive-behavioral Collaborative process to identify cognitive 
appraisals & assess utility of coping strategies; 
cognitive restructuring & coping skills traininga

Reduce depression and anxiety; 
reduce problematic cognitive styles; 
develop effective coping strategies

Interpersonal Role-playing, analysis of communication 
patterns

Address role transitions due to 
pain, relationship difficulties & 
interpersonal conflicts

Self-regulatory therapies

Biofeedback Physiologic parameters are measured &  
fed back to patient to facilitate gaining mastery 
over them

Muscle relaxation, control of 
physiologic parameters contributing 
to pain

Guided imagery Talking patient through pleasant scenarios to 
produce vivid, distracting and relaxing images

Relaxation, distraction from pain

Hypnosis Focused attention and dissociation is directed 
at altering pain experiences

Reduce pain, relaxation, distraction

Progressive muscle relaxation Systematic, sequential muscle tightening & 
subsequent relaxation

Muscle relaxation, distraction from 
pain

a Can include self-regulatory approaches.

 

 



256

Section 3.â•‡ Psychopharmacology behavior, and psychotherapy

pain found that CBT resulted in a modest to moder-
ate short-term (up to 9 months) improvement relative 
to standard care, wait-listed, attention placebo, or no 
intervention controls [78].

Research has shown CBT to be potentially useful 
in the treatment of TMD and chronic low back pain. 
The extant body of work on TMD is small and has yet 
to be comprehensively reviewed or meta-analyzed but 
has generally yielded somewhat inconsistent support 
for the efficacy of CBT in relieving pain and related 
symptoms [67–70]. In the treatment of patients with 
low back pain, evidence stemming from meta-analyses 
and systematic reviews suggests that the utility of CBT 
is variable. It resulted in significantly lower back pain 
intensity but no difference in health-related quality of 
life compared to wait-listed controls [73]. In addition, 
controversy attends the effectiveness of CBT on pain-
related variables when such treatment is compared to 
alternative active treatments for low back pain [73–75]. 
Further, the efficacy of CBT in chronic low back pain 
is dependent on the outcome variables assessed. The 
benefits of CBT found on self-report measures are not 
always seen when observational outcome measures are 
employed, e.g., vocational functioning [79, 80]. Thus, 
for these pain conditions, the existing evidence sug-
gests the more conservative conclusion that CBT may 
be an effective treatment.

Empirical investigations of the efficacy of CBT in 
a variety of other chronic pain conditions are notably 
sparse. It has not been systematically studied as a treat-
ment for interstitial cystitis, chronic pelvic pain, or 
neuropathy. Studies that have investigated the role of 
CBT or related psychotherapeutic approaches in these 
pain disorders [81–87] are too few and/or of insuffi-
cient methodological quality, hence preventing defini-
tive conclusions from being drawn. It is important to 
point out that CBT has been recommended as a treat-
ment of chronic pain conditions for which its efficacy 
has not been systematically studied, e.g., chronic pel-
vic pain [88] and neuropathic pain [89]. Of course, it 
is imperative to highlight that the dearth of empirical 
research does not constitute evidence of a lack of effi-
cacy in these conditions.

In addition to the summary of efficacy in address-
ing pain severity outlined above, it should be pointed 
out that CBT has also been demonstrated to influence 
psychological functioning (e.g., reduced catastrophiz-
ing [90]), physical functioning, and leisure activity [79], 
and the ability of patients to cope and more effectively 
self-manage symptoms [28]. In the effort to address 

The effectiveness of CBT as a treatment for pain
Cognitive-behavioral therapy has been used as a treat-
ment for a diverse array of chronic pain problems, hav-
ing been applied to patients with headache [65, 66]; 
facial pain, e.g., temporomandibular disorders (TMD) 
[67–70]; arthritis, e.g., osteo- and rheumatoid arthritis 
[15, 71]; fibromyalgia [72]; and low back pain [73, 74]. 
Investigations of the effectiveness of CBT have been 
done both across and within various pain conditions. 
Across conditions, i.e., grouping different pain condi-
tions together, CBT has been shown to significantly 
reduce pain severity and increase coping and social role 
functioning compared to wait-listed control condi-
tions [75]. Further, after reviewing the evidence across 
a number of painful medical conditions, a National 
Institutes of Health (NIH) technology conference con-
cluded that there was moderate evidence to support 
the use of CBT in reducing chronic pain [76]. Analysis 
of the efficacy of CBT within specific pain conditions, 
however, paints a more complex picture than general 
across-condition comparisons.

In some conditions, CBT has been shown to be 
an effective treatment. For example, meta-analyses 
have found a moderate and significant effect of CBT 
in reducing headache frequency, severity, and/or dur-
ation [66], and a greater percentage of headache index 
improvement among patients treated with CBT than 
wait-listed controls [65]. Among patients with arth-
ritis, meta-analysis has demonstrated that CBT pro-
duced reductions in pain severity ratings and perceived 
disability, as compared with wait-list, usual treatment, 
or attention-placebo controls [71].

In other conditions, CBT is best described as 
a treatment that is probably effective. It is recom-
mended as an empirically validated treatment for 
fibromyalgia [72], having been shown to reduce pain 
severity and improve function compared to wait-
listed or other (e.g., education, discussion group) 
controls. Contradictory evidence and differences 
in sets of studies being compared, however, have led 
to disagreements among empirical reviews regard-
ing the treatment value of CBT in fibromyalgia [58, 
72]. Research investigating the efficacy of CBT in the 
treatment of pain and related symptoms of IBS has 
yielded mixed results. It has been shown to be super-
ior to inactive, e.g., wait-listed, controls but it has not 
been shown to be consistently effective in IBS when 
compared to active, e.g., attention-placebo, controls 
[77]. Systematic review of randomized control trials of 
CBT as a treatment for non-specific/non-cardiac chest 
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illness when CBT was implemented may influence 
long-term effects. Intervening with patients early in 
the course of illness may yield greater benefits from 
CBT as compared with interventions directed at those 
individuals with late stage disease [71, 96]. In the lat-
ter patients, maladaptive patterns of thinking, coping, 
and behaviors exacerbating pain and disability may 
become entrenched and may render patients recalci-
trant to psychotherapeutic intervention [97]. Third, 
patients may fail to complete homework assignments 
or fail to implement the strategies acquired during 
therapy, i.e., cognitive structuring and coping skills, 
at home when they are no longer in session [98]. Not 
surprisingly, research has supported the notion that 
those patients who frequently employ techniques 
cultivated in the CBT training are those with the best 
long-term outcomes [99]. It would seem plausible that 
the provision of booster sessions or maintenance treat-
ment would enhance treatment effects longitudinally; 
however, there is research that suggests such mainte-
nance attempts do not increase long-term treatment 
effectiveness [100]. Investigations have found that the 
effects of CBT training can be enhanced by including 
spouses/family members in the training [101–103], 
thereby increasing the likelihood that implementation 
of coping strategies will be encouraged at home.

Psychopharmacologic agents
An array of psychopharmacologic agents are available 
for use in a number of painful conditions [1], summa-
rized in Table 16.3. Empirical investigations of the util-
ity of these psychoactive agents as adjunctive agents in 
chronic non-malignant pain management have largely 
focused on antidepressants and anticonvulsants; 
the discussion below focuses on these two classes of 
medications.

Antidepressants
Over the years, the pain-mitigating effects of antide-
pressants have been a focus of intensive investigation. 
Several lines of evidence suggest that the neuromod-
ulatory and analgesic properties of antidepressants 
appear to be independent of their influences on mood. 
For example, antidepressant-induced analgesia has 
been demonstrated among non-depressed pain 
patients. Additionally, among depressed pain patients, 
antidepressant analgesia occurs faster and at doses far 
lower than those required for antidepressant effects 
[104–106]. Thus, antidepressants may be appropriately 

multiple components of the pain experience, it seems 
reasonable to invoke CBT as part of an integrated, col-
laborative, and multidisciplinary treatment of several 
chronic pain conditions.

Considerations when assessing the efficacy of CBT
One factor limiting the ability to evaluate and sum-
marize empirical investigations of CBT effectiveness 
is that in many studies there is significant hetero-
geneity in the constituents of the components of 
CBT treatments employed. Investigations have often 
relied on multiple, concurrent therapies to reduce 
pain severity and improve quality of life; e.g., edu-
cational interventions as well as adjunctive self-reg-
ulatory techniques, e.g., relaxation training, guided 
imagery, biofeedback, are often incorporated into 
CBT trials. Unfortunately, employing such multi-
modal approaches renders it difficult to determine 
the independent or comparative effects of specific 
components of treatment.

Data on outcomes of CBT trials both across and 
within pain conditions has been particularly limited 
in areas such as medication utilization, healthcare utilÂ�
ization, return to work, and reduction in sick leave/
absences [75, 91]. These outcome measures would be of 
particular interest to insurers, third party payers, and 
workers’ compensation boards. In fact, one of the pur-
ported short-comings of CBT trials is the over-reliance 
on self-reported measures, e.g., assessments of coping, 
cognitive misattributions, rather than more object-
ive, observational measurements conducted by blind 
assessors, e.g., frequencies of overt pain behaviors, 
number of absences from school or work related to 
pain, frequency or analgesic use or analgesic require-
ments [75].

In addition, questions arise regarding the effective-
ness of CBT over time. Some studies have found that 
patients with different pain conditions continue to 
maintain improvements in outcome measures at vari-
ous longer-term follow-up periods [68, 77, 92, 93]. In 
contrast, other studies have found that the treatment 
benefits of CBT deteriorate over time [71, 94, 95]. 
Thus, there is considerable variability in the retention 
of positive outcomes among CBT-treated patients over 
the course of chronic painful conditions.

There are several factors that can undermine the 
long-term effectiveness of CBT. First, disease progres-
sion in chronic debilitating conditions may contribute 
to reduction in the long-term outcome of interven-
tions such as CBT. Second, the stage in the course of 
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analyses of antidepressant efficacy in IBS reveal incon-
sistencies; whereas some suggest that TCAs are effective 
in mitigating chronic, severe abdominal pain [112, 113], 
others concluded that TCAs failed to demonstrate a sig-
nificant analgesic benefit [120]. These inconsistencies 
may be due to variations in responsiveness of subsets of 
IBS patients, i.e., the utility of TCAs appeared to be best 
among those persons with diarrheal-type as opposed to 
those with constipation-type disorder [112, 113]. Lastly, 
although antidepressants were efficacious in alleviating 
several symptoms of fibromyalgia [111], the symptoms 
for which they are effective can vary. Fibromyalgia 
patients treated with antidepressants demonstrated 
moderate improvements in sleep, pain as well as assess-
ments of overall well-being; however, effects were mild 
for fatigue and number of trigger points.

The types of painful conditions amenable to treat-
ment with antidepressants suggest that there are 
unique elements that underlie their effectiveness. The 
pain-mitigating effects of antidepressants are thought 
to involve a number of neuromodulatory influences 
within the nervous system. Analgesia produced by 
antidepressants is thought to be primarily mediated 
by enhancing the inhibitory neurotransmitters (e.g., 
noradrenergic (NE) and serotonergic (5-HT) present 
within descending pain-mediating pathways extend-
ing down the spinal cord from axons emanating from 
the dorsolateral pontomesencephalic tegmentum and 
rostral ventromedial medulla [121, 122]. Additional 
analgesic effects of antidepressants may be mediated 
by:Â€(1) reduction in the synthesis and release of pain-
promoting neurotransmitters, e.g., glutamate in the 
spinal cord [123], (2) antagonism of N-methyl-D-
aspartate (NMDA) receptor effects, (3) blockade of 
sodium channels with resultant diminution of painful 
afferent inputs from the peripheral and central nervous 

utilized for patients with selected chronic pain syn-
dromes, regardless of whether or not the patient is 
depressed. However, this is not to imply that antide-
pressant uses for pain are a panacea, but rather, the 
usefulness of antidepressant pharmacotherapy may 
depend upon the type of pain conditions for which 
they are being invoked, the neuromodulatory proper-
ties of the particular antidepressant, and perhaps, the 
timing in the course of illness when the antidepressant 
is employed.

The effectiveness of antidepressants as a treatment  
for pain
Several meta-analyses and evidence-based reviews 
suggest that antidepressants are useful in mitigating 
pain associated with neuropathy [107, 108], head-
ache [109], fibromyalgia [110, 111] and IBS [112, 113]. 
Interestingly, antidepressants are advocated for use 
in other chronic pain syndromes, e.g., rheumatologic 
pain conditions, chronic pelvic pain, interstitial cys-
titis, and oro-facial pain [114–116]. However, these 
assertions are not often based on a solid foundation 
of empirical work; in fact, in some of these conditions, 
e.g., chronic pelvic pain and interstitial cystitis, there 
are few randomized controlled trials with small sam-
ple sizes upon which such recommendations are based 
[115, 117–119].

Differences in the efficacy of antidepressants exist 
with respect to specific types of pain conditions. For 
example, antidepressants are robustly efficacious in 
treating neuropathic pain [108]. However, despite sub-
stantial evidence that tricyclic antidepressants (TCAs) 
are effective in mitigating pain associated with diabetic 
neuropathy and post-herpetic neuralgia, they appear 
to lack pain-mitigating effects in burning mouth syn-
drome and HIV-related neuropathies [108]. Similarly, 

Table 16.3â•‡ Uses of psychoactive adjuvant medications for pain management

Class of medication Uses in pain management

Antidepressants Neuropathic pain; tension and migraine headache; FM, functional GI disorders, facial pain, chronic 
pelvic pain; co-morbid depression/anxiety

Anticonvulsants Neuropathic pain; migraine headache; central pain; phantom limb pain

Benzodiazepines Muscle relaxation; anxiety associated with acute pain and procedures/interventions; insomnia

Lithium Cluster headache (CH) prophylaxis; not effective for episodic CH

Stimulants Opiate analgesia augmentation; opiate-induced fatigue and sedation

NMDA antagonists Opiate analgesia augmentation; neuropathic pain

FM:Â€fibromyalgia; GI:Â€gastrointestinal; CH:Â€cluster headache; NMDA:Â€N-methyl-D-aspartate receptor.
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Food and Drug Administration (FDA) approval for 
treatment of diabetic neuropathy. Simultaneous NE 
and 5-HT influences are achieved at low doses with 
duloxetine; doses as low as 20 mg/d may be sufficient 
[133]. Unlike duloxetine, the 5-HT effects are pre-
dominant at low doses for venlafaxine. To achieve pain 
mitigating effects, antidepressant level dosing may be 
required [137].

However, the pain-mitigating effects of selective 
serotonin re-uptake inhibitors (SSRIs) appear to be 
less certain; as a class the SSRIs have not been dem-
onstrated to be as consistently analgesic as the TCAs 
or SNRIs [127, 138]. There is some question whether 
the reduced efficacy of the SSRIs as compared with 
TCAs and SNRIs is related to the 5-HT selectivity 
of the SSRIs. In one study, fluoxetine was less effect-
ive than amitriptyline and desipramine and fared no 
Â�better than placebo [129]. Clinical trials assessing 
efficacy of SSRIs for addressing pain associated with 
neuropathy and fibromyalgia have yielded conflicting 
results [107, 127–130, 132, 138–142]; there is lim-
ited data suggesting that paroxetine and citalopram 
may be effective in alleviating symptoms of diabetic 
neuropathy [143, 144] and that fluoxetine is useful in 
fibromyalgia [140].

Efficacy of antidepressants as a function of duration  
of illness
The mechanisms by which the antidepressants, and 
TCAs in particular, produce analgesia invoke a number 
of CNS effects modulating the process by which acute 
pain becomes chronic. It has long been observed that 
failure to mitigate pain early in the course of illness may 
lead to the development of an enduring and refractory 
pain state, through the process of central sensitization. 
Central sensitization is a time-dependent physiologi-
cal event, whereby repetitive pain signals from the 
periphery leads to activation of higher order (CNS) 
neurons. The sensitization of the higher order neurons 
continues, producing what is interpreted by the brain 
as pain, even when peripheral nociceptive input ceases 
or is reduced. It appears, therefore, that antidepressant 
use might be best invoked earlier, rather than later, in 
the course of a pain-inducing condition, so as to miti-
gate the potential of central sensitization from devel-
oping. Although not extensively investigated, there is 
evidence to suggest that the earlier antidepressants 
are introduced in an illness, the better the response to 
their analgesic effects. For example, when amitriptyl-
ine is initiated within 3 months of developing the rash 

systems [124], (4) augmentation of opioid effects 
within the CNS [125, 126], and lastly (5) reduction 
of the extent of limbic output, which might otherwise 
contribute to depression and anxiety that exacerbate 
underlying pain.

Differences in antidepressant neuromodulatory effects 
and efficacy in pain treatment
Evidence gathered from clinical trials and meta- 
analyses suggests that antidepressants influencing both 
NE and 5-HT transmission exert analgesic effects that 
are greater than those antidepressants with more spe-
cific effects, e.g., influencing 5-HT re-uptake or NE 
re-uptake alone [127–132]. Thus, TCAs exerting both 
NE and 5-HT influences demonstrated robust reduc-
tions in neuropathic pain and headache burden as well 
as analgesic requirements [109]. Antidepressants com-
monly employed in pain management are presented in 
Table 16.4 according to their primary neuromodulatory 
effects.

The serotonin and norepinephrine re-uptake 
inhibitors (SNRIs), i.e., venlafaxine and duloxetine 
(milnacipran discussed below), have likewise demon-
strated utility as analgesic agents. Both agents have been 
demonstrated to have pain-mitigating effects in rand-
omized controlled trials of patients with neuropathy 
[133–135] and fibromyalgia [136, 137], with and with-
out co-morbid depression. Duloxetine has received 

Table 16.4â•‡ Classification of predominant neurotransmitter 
influences of antidepressants

Serotonergic Noradrenergic
Dual 
mechanism

SSRIs TCAs SNRIs

â•… Citalopram â•… Desipramine â•… Duloxetine

â•… Escitalopram â•… Other â•… Venlafaxine a

â•… Fluoxetine â•… Reboxetine b â•… Milnacipran b

â•… Fluvoxamine â•… TCAs

â•… Paroxetine â•… Amitriptyline

â•… Sertraline â•… Imipramine

TCAs â•… Nortriptyline

â•… Clomipramine â•… Other

â•… Mirtazapine
a Combined NE and 5-HT effects are dose dependent;  
b Unavailable in the USA.
â•‡ SSRI: Selective serotonin re-uptake inhibitor. 
â•‡ TCA: tricyclic antidepressant; SNRI: serotonin and 
norepinephrine inhibitor.  
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baseline pain severity ratings as well as improve glo-
bal assessments of well-being, e.g., fatigue and func-
tional capacity among treated fibromyalgia patients 
[149]. One double-blind trial comparing amitriptyl-
ine with trazodone demonstrated that both agents led 
to reduced pain ratings among patients with deaffer-
entation pain; however, the effects of amitriptyline 
were appreciated sooner than those in the trazodone 
treated groups [150]. Although anticholinergic side 
effects were more problematic among patients treated 
with amitriptyline, more subjects withdrew from 
trazodone treatment due to unpleasant side effects. 
Given the limited number of randomized controlled 
trials and small sample sizes, definitive statements 
regarding the utility of these agents and the general-
izability of results are not possible. Additional rand-
omized controlled trials investigating the role of these 
antidepressants in chronic pain management appear 
to be warranted.

Anticonvulsant drugs
Anticonvulsant drugs (ACDs) have efficacy in miti-
gating neuropathic pain, including trigeminal neural-
gia and phantom limb pain [151], as well as migraine 
[152, 153]. Carbamazepine is FDA approved for the 
treatment of trigeminal neuralgia; gabapentin, for 
treatment of post-herpetic neuralgia; pregabalin, for 
post-herpetic neuralgia and diabetic neuropathy and 
more recently, fibromyalgia [154]; and divalproex 
sodium and topiramate have both been indicated 
for migraine prophylaxis. As with the antidepres-
sants, analgesic differences exist among the ACDs 
with regard to utility across types of pain conditions. 
Thus, it appears as though those ACDs most useful 
for neuropathic pain treatment are least effective in 
migraine prophylaxis, whereas those that are useful 
in migraine prophylaxis are less effective in mitigating 
neuropathy. Nonetheless, older studies suggested that 
valproate was efficacious in chronic neuropathic pain 
[155–157].

As noted previously, neuronal hyperexcitabil-
ity predisposes patients to central sensitization and 
chronic pain. Although the neuromodulatory mecha-
nisms underlying analgesia produced by ACDs are 
varied, the mechanisms of action are thought to influ-
ence several of the physiologic changes contributing to 
neural hyperexcitability. Thus, pregabalin and gabap-
entin are thought to influence central pro-neuropathic 
processes, i.e., glutamate release, through alterations 
of voltage-gated calcium channels [158–160]. By 

of herpes zoster infection, patients are less likely to 
develop the complications of post-herpetic neural-
gia [145]. Restriction of and delays in the efficacy of 
TCAs in producing analgesia would be expected if 
administered after significant peripheral and central 
pathophysiologic mechanisms have set in place. It is 
best to initiate treatment at low doses; gradual dose 
increases are possible approximately every 3–7 days. If 
pain relief is inadequate, optimization of doses should 
be undertaken unless side effects supervene.

Practical matters related to antidepressant selection in 
pain management
Unfortunately, the adverse effects of TCAs, e.g., anti-
cholinergic and alpha-adrenergic influences, limit their 
utility in pain treatment. Amitriptyline and imipramine 
have more troublesome side effects than the second-
ary amine TCAs (e.g., nortriptyline and desipramine). 
Tricyclic antidepressants are contraindicated in some 
patients:Â€those with closed-angle glaucoma, recent myo-
cardial infarction, cardiac arrhythmias, poorly control-
led seizures, or severe benign prostatic hypertrophy.

Both the SSRIs and SNRIs offer the advantages of 
greater tolerability of side effects and relative safety in 
overdose as compared with TCAs. Side effects associ-
ated with SSRI use include nausea, diarrhea, insomnia 
or sedation, tremors, and sexual dysfunction; their use 
has been associated with, and may potentially exacer-
bate, restless legs syndrome [146]. Adverse effects of 
SNRIs (venlafaxine and duloxetine) can include nau-
sea, dry mouth, nervousness, constipation, and som-
nolence. Venlafaxine may be associated with weight 
loss and elevations in diastolic blood pressure. If TCAs 
are intolerable, however, these agents may prove to be 
workable alternatives for the patient.

Other antidepressants in pain management
Few double-blind, randomized controlled studies 
have suggested the utility of antidepressants other 
than those which have been previously mentioned 
in pain management. Sustained-release bupropion, 
an antidepressant with a broad spectrum of activity, 
including NE, 5-HT, and dopamine, was found to 
reduce pain severity ratings among 70% of patients 
with chronic neuropathic pain [147]. Mirtazapine 
reduced headache frequency, duration, and sever-
ity/intensity among patients with recurrent, chronic 
daily tension headache [148]. Although not currently 
marketed in the USA as an antidepressant, milnacip-
ran (an SNRI) has been demonstrated to reduce 
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pain, it is important to consider when to invoke 
either or both classes of agents in the treatment of 
patients with pain. The effectiveness of ACDs and 
anticonvulsants appear to be comparable. In a review 
of randomized controlled trials in which TCAs and 
anticonvulsants were employed to treat pain associ-
ated with diabetic and post-herpetic neuropathies, it 
was found that one-third of patients achieved at least 
50% pain relief with either antidepressants or anti-
convulsants [107, 138, 141]. However, adverse effects 
were slightly more common with antidepressant use, 
particularly TCAs, as compared with anticonvulsants 
[107, 141].

Considerations of medication selection include tol-
erability of side effects and safety of use of particular 
medications in the context of the patient’s co-morbid 
medical and psychiatric conditions [168]. For the 
neuropathic pain patient or migraneur with co-morbid 
depression and/or anxiety, selection of an antidepres-
sant might be most prudent. In addition, antidepres-
sants might be a consideration when there is a desire 
to simultaneously address sleep and appetite distur-
bances accompanying painful conditions. On the other 
hand, ACDs have mood-stabilizing effects and may be 
ideal for patients with bipolar disorder, schizoaffective 
disorder, and impulsivity arising from dementia [169, 
170]. Thus, patients with mood disturbances, impul-
sivity, and unpredictable aggression along with coex-
istent chronic pain may be ideal candidates for ACD 
selection.

Selection of ACDs or antidepressants for pain 
requires careful consideration of the risks and ben-
efits for any given patient, e.g., the presence of certain 
medical co-morbidities may preclude the use of selec-
tive agents. Heart block, arrhythmias or severe cardiac 
disease prohibit use of TCAs. In the event of renal 
dysfunction, doses of venlafaxine, carbamazepine, 
oxcarbazepine, gabapentin, pregabalin and topiram-
ate would need to reduced, and if severe enough, may 
preclude use of these agents. For patients with hepatic 
disease, doses of carbamazepine, oxcarbazepine and 
lamotrigine should be reduced. Tricyclic antidepres-
sants can conceivably exacerbate encephalopathy asso-
ciated with hepatic disease.

Because of the differences in presumed mecha-
nisms of action between ACDs and antidepressants, 
it is plausible that ACDs would be viable alterna-
tives for patients with persisting pain despite opti-
mal antidepressant use or for whom antidepressant 
use proved intolerable. Alternatively, simultaneous 

contrast, the mechanisms underlying the utility of 
carbamazepine, lamotrigine, and oxcarbazepine, are 
presumed to be related to inhibition of voltage-gated 
sodium channels, thereby slowing peripheral nerve 
conduction of primary afferent fibers and dampen-
ing the painful sensory information relayed to the 
CNS [152]. Divalproex sodium and topiramate act 
through modulation of sodium channel activity and 
may increase inhibitory gamma–aminobutyric acid 
(GABA) mechanisms thereby inhibiting pain proc-
esses within the CNS.

Emerging evidence suggests the potential analgesic 
roles of newer ACDs, e.g., lamotrigine, oxcarbazepine, 
and tiagabine [152, 155, 161, 162]. Although these 
agents demonstrate some promise with regard to miti-
gating neuropathic states [163–165], their utility and 
safety among pain patients requires further investiga-
tion. They may offer better tolerability over other ACDs 
(e.g., carbamazepine) and may be useful for patients 
with intractable pain or pain that is poorly responsive 
to other agents.

Some data suggest that ACDs, i.e., pregabalin and 
gabapentin, may have a pre–emptive analgesic role 
[166]. Therefore, treatment efficacy may be best if initi-
ated early in the course of illness.

Adverse effects common to ACDs include seda-
tion, fatigue, gastrointestinal and motor side effects 
(tremor, ataxia, and nystagmus). Rash and Stevens-
Johnson syndrome are possible with carbamazepine 
and lamotrogine [152]. Patients taking gabapentin 
or pregabalin do not require serum drug, hemato-
logic, electrolyte, or hepatic enzyme monitoring as is 
often required with other ACDs, e.g., carbamazepine 
or divalproex sodium. Both agents are eliminated 
through renal excretion; dose reductions are required 
in patients with impaired renal function. Sedative 
effects can be accentuated when combined with alco-
hol, benzodiazepines, or barbiturates. Carbamazepine, 
oxcarbazepine, phenytoin, and topiramate can reduce 
the efficacy of oral contraceptives, increasing the risk 
of pregnancy. Fetal malformations are associated with 
carbamazepine, valproate, and phenytoin use during 
pregnancy [167].

Considering treatment options: 
anticonvulsant vs. antidepressants
Given that both antidepressants and ACDs have 
Â�demonstrated efficacy in a number of chronic pain 
conditions, e.g., migraine headache and neuropathic 
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pharmacologic and psychotherapeutic) and deter-
mining if the yield is greater than with either treat-
ment approach alone.

Problems with existing clinical 
research in pain
A number of important issues arise when evaluating 
clinical investigations of psychopharmacologic and 
psychotherapeutic treatment modalities in pain. First, 
although meta-analyses and evidence-based reviews 
provide the clearest comprehensive picture of the effi-
cacy of a particular treatment, differences in study 
inclusion criteria for a particular analysis and differ-
ences in outcome variables of interest can lead to diver-
gent conclusions between analyses of the same body of 
work. For example, as previously noted, there is a lack 
of agreement among meta-analyses and/or evidence-
based reviews of the effectiveness of CBT in fibromy-
algia as well as the utility of antidepressants in IBS. 
Consequently, despite an ample empirical research 
base, consensus regarding the value of a particular 
treatment sometimes remains elusive.

Second, it is essential to critically evaluate the 
meaningfulness of the comparisons being made in 
such studies. Generally, comparisons in clinical trials 
are undertaken between treated and control subjects 
(or comparisons of two different treatment condi-
tions); efficacy is often based upon demonstration of a 
statistically significant difference between comparator 
groups. Statistical significance, however, can be contin-
gent on several factors, i.e., reflecting not only the mag-
nitude of the treatment effect but the variability within 
comparison groups in terms of the dependent meas-
ures and the sample size. It is conceivable therefore 
that demonstration of a statistically significant diffe-
rence between treatment and comparator conditions 
may nonetheless fail to be clinically meaningful. For 
example, investigations with mean differences between 
comparator groups may be sufficiently powerful for the 
results to reach statistical significance, yet the impact of 
such changes for individual subjects may be negligible. 
Even trials with large group differences may be mislead-
ing. Significant group differences may be attributable 
to a few individuals within the active treatment group 
who demonstrate significant improvements, whereas 
many other patients within the treatment group may 
demonstrate little improvement or even worsening in 
the outcome measure. Thus, the average outcome dif-
ferences between groups may bear little relationship to 

administration of antidepressants and ACDs may be 
employed, capitalizing on complimentary mecha-
nisms of action. When co-administered, lower doses 
of either or both agents may be sufficiently analgesic, 
perhaps making it possible to avoid doses that prod-
uce adverse effects.

Integrated psychopharmacologic and 
psychotherapeutic treatment:Â€the lack 
of evidence-based research
It appears that optimal treatment of chronic pain, 
and efforts to optimize functioning, will require 
multi-modal treatment approaches involving psy-
chiatric and psychological consultation and collab-
orative treatment. In the literature reviewed here, 
very few trials attempted to assess the differential 
benefits of, as well as the potential interactive effects 
of, combined pharmacological and psychological 
treatment interventions. In many cases, interven-
tions assessing psychological therapies attempted 
to control for the influences of pharmacologic 
co-interventions, e.g., restricting or maintaining 
stable drug regimes during clinical trials. Direct 
comparisons of antidepressants vs. CBT (or other 
psychotherapy modalities) were seldom conducted 
to compare their relative effectiveness in improv-
ing pain or mood complicating chronic pain condi-
tions. In one meta-analysis, CBT was found to be 
more effective than pharmacotherapy with antide-
pressants in patients with fibromyalgia [171]. One 
study found that CBT alone was not more effective 
than the combination of CBT with cyclobenzaprine, 
i.e., an antispasmodic with a tricyclic-like chemical 
structure, in reducing fibromyalgia severity symp-
toms; however, the number of tender points was sig-
nificantly reduced at post-treatment only when the 
combination of CBT and pharmacologic treatment 
was employed [172]. In another study, CBT treat-
ment did not add to the therapeutic effectiveness of 
antidepressant therapy in the treatment of depres-
sion associated with rheumatoid arthritis [173]. 
The extensive literature reviewed in this chapter 
suggests that both psychological and psychophar-
macological treatment interventions have a signifi-
cant role to play in the management of a diverse 
array of chronic pain conditions. Thus, it appears 
that future endeavors should be devoted to ascer-
taining the efficacy, utility, and potential improve-
ments derived from combination treatments (both 
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Taken together, the issues raised above highlight the 
importance of considering individual differences in the 
treatment of patients with chronic pain. Variations in 
personality traits, psychosocial profiles, psychiatric sta-
tus, emotional and cognitive functioning, coping cap-
abilities, and patients’ preparedness for implementing 
changes necessitate pain treatments that are tailored to 
the individual [57, 178, 180]. Each of these components 
must be considered to arrive at a treatment designed to 
reduce pain and foster rehabilitative efforts necessary 
to optimize functioning despite pain. Ideally, selection 
of treatment should be supported by research evidence, 
clinical experience, and an ongoing assessment of effi-
cacy and tolerability of treatment efforts.

Summary
Effective management of chronic non-malignant pain 
necessitates the consideration of biological as well as 
psychological and social covariates that influence the 
experience and manifestation of such chronic condi-
tions. Evolving research in neuroscience continues 
to reveal the physiological substrates for interactions 
among these factors. Rather than relegating psychiat-
ric and psychological interventions to treatments of 
last resort, it appears that such interventions may be 
warranted sooner rather than later and may help to 
mitigate the CNS processes that may beget persist-
ing and disabling chronic pain states. A multi-modal 
approach, i.e., employing psychotherapeutic and psy-
chopharmacologic treatments, may therefore be nec-
essary to address the complex interactions among the 
covariates accompanying pain conditions. Although 
advances have been made in developing effective treat-
ments, further investigation is required to determine 
under what circumstances and for whom such inter-
ventions prove effective.
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Although many options are available for evalu-

ation and management of spinal pain, there has been 
little consensus regarding what constitutes appro-
priate evaluation and management of spinal pain. 
Unfortunately, clinical and experimental studies indi-
cate that spinal pain may originate from many spinal 
structures, including ligaments, facet joints, vertebral 
periostium, the paravertebral musculature, the annu-
lus fibrosis, and the spinal nerve roots. Physical signs 
and symptoms are often non-specific and the associ-
ation between symptoms and imaging results is weak. 
It therefore becomes problematic determining the ori-
gin of pain resulting in the use of non-specific terms 
such as strain, sprain, or degenerative processes in 
describing the origins of spinal pain.

Often, the initial diagnosis and treatment of spinal 
pain occurs within the context of a primary care setting 
and it is not surprising then that up to 85% of patients 
with spinal pain seen in primary care cannot be given 
a precise diagnosis as to the origin or nature of their 
pain [5]. This often becomes a very challenging situ-
ation for the clinician and a frustrating encounter for 
the patient [7].

It is important that all specialties involved in evalu-
ating patients who present with chronic spinal pain 
understand some of the basic reasons for developing 
pain-related problems including basic spinal anatomy, 
the underlying spine pathologies, pathophysiology 
of pain and available therapies. This will allow closer 
partnerships among physicians and other clinicians 
involved in the multidisciplinary treatments of patients 
presenting with chronic spinal pain.

Acute vs. chronic spinal pain
Low back pain is usually defined as pain, muscle ten-
sion, or stiffness localized below the costal margin and 
above the inferior gluteal folds, with or without leg pain. 

Incidence and epidemiology of spinal 
pain
Few medical problems are more complex in nature 
and perplexing to effectively manage than pain. Of 
all pain syndromes, spinal pain represents one of the 
most common reasons why patients seek medical 
treatment. Seventy percent of all adults experience 
back or neck pain at some point in their lives, resulting 
in more than 15 million outpatient physician visits for 
back pain alone in a given year [1, 2]. Over 30 mil-
lion people will suffer with spinal pain this year alone 
and almost two-thirds of all adults suffer from neck or 
back pain at some time during their lives [3]. Studies 
suggest that low back pain is second only to upper 
respiratory problems as a symptom related reason for 
visits to physicians [1, 4]. The costs of this problem, 
in both human suffering and dollars, are staggering. 
In the USA, back and neck problems are the second 
leading cause of disability and the leading cause of job-
related disability, costing Americans more than $50 
billion each year [3].

Many patients have self-limited episodes of acute 
low back pain and do not seek medical care. Among 
those who do seek medical care, it is often claimed 
that 90% of patients with acute low back pain improve 
within a short period of time [5], although clinical 
experience and recent epidemiological studies have 
called that prognosis into question. The literature in 
this area is confusing due to considerable variations 
regarding the exact definitions of low back pain as well 
as recovery. In an extensive review of the literature 
conducted by Hestbaek et al., the reported proportion 
of patients who still experienced pain after 12 months 
after onset ranged from 42–75% and the risk of devel-
oping a recurrent episode of low back pain was consist-
ently twice as high for those with a prior history of low 
back pain [6].
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originate from many spinal structures, including liga-
ments, facet joints, the vertebral periostium, the para-
vertebral musculature and fascia, the annulus fibrosis, 
and spinal nerve roots.

Overview of the spine
This schematic view of a lumbar motion segment dem-
onstrates normal spine anatomy:

The vertebral body with the interposing •	
intervertebral discs
The neuroforamen bound by pedicles•	
The vertebral body anteriorly•	
Laminae and facet joints posteriorly•	
Each foramen has an exiting nerve root with its •	
ventral and dorsal rami
The central canal is comprised mainly of the spinal •	
sac with the intrathecal nerve roots.

Vertebrae
There are 33 vertebrae in the spine and although the 
vertebrae have slightly different appearances as they 
range from the cervical spine to the lumbar spine, they 
all have the same basic structures, and the structures 
have the same names. Only the first and second cervical 
vertebrae are structurally different in order to support 
the skull.

Each vertebra is composed of posterior elements 
forming a vertebral arch posteriorly and the body 
anteriorly. The pedicles connect the body to the pos-
terior elements forming the vertebral canal and serve 
to form a lateral opening in the spinal canal, known 
as a foramen, through which individual spinal nerves 
pass.

Discs connect one vertebral body to another to 
allow motion of the spine and cushion it against heavy 
loads. Together, the vertebral bodies and discs bear 
about 80% of the load to the spine. The pedicles are two 
short cylinders of bone that extend from the vertebral 
body. Nerve roots branch off the spinal cord and exit to 
the body between the pedicles of two vertebrae. If the 
spine becomes unstable, the pedicles may compress the 
nerve root, causing pain or numbness.

Lamina are two flattened plates of bone that form the 
walls of the posterior arch. Over time, the lamina may 
thicken, a process called stenosis. This thickening may 
compress the spinal cord and/or nerves causing pain or 
numbness. The articular, transverse, and spinous proc-
esses project off the lamina. Ligaments and tendons 
attach to the processes. Ligaments connect the vertebrae 

It is typically classified as being specific or non-specific, 
acute or chronic. Specific low back pain is defined as 
symptoms caused by underlying disease process. This 
can include spinal fractures, cancer, infection, and disc 
herniation. Non-specific low back pain accounts for 
the majority of cases with no readily identifiable cause. 
The point at which acute pain becomes chronic is a sub-
jective matter, with most authorities defining chronic 
pain as pain that persists 3 months or more after onset 
as a chronological landmark.

Acute back pain is commonly described as a very 
sharp pain or a dull ache, usually felt deep in the lower 
part of the back, and can be more severe in one area, 
such as the right side, left side, center, or the lower part 
of the back. Acute pain can be intermittent, but is usu-
ally constant, only varying in terms of severity. Acute 
back pain may be caused by injury or trauma to the 
back, but just as often has no known cause.

The initial treatment of acute low back pain is 
short-term and usually successful. The recommended 
treatment stratagies often employ mild analgesics and 
muscle relaxants, physical therapy, and prevention 
practices, these patients typically return to full func-
tionality in a few weeks. Occasionally, these patients 
will re-injure themselves and have to return for a short 
course of treatment. Patients with acute pain occurring 
more than three times in one year or who experience 
longer-lasting episodes of back pain that significantly 
interfere with functional activities (e.g., sleeping, sit-
ting, standing, walking, bending, riding in or driving a 
car) tend to develop a chronic condition.

Chronic back pain is commonly described as deep, 
aching, dull or burning pain in one area of the back 
or traveling down the legs. Patients may experience 
numbness, tingling, burning, or a pins-and-needles 
type sensation in the legs. Regular daily activities may 
prove difficult or impossible for the chronic back pain 
patient. They may find it difficult or unbearable to 
work, for example, even when the job does not require 
manual labor. Chronic back pain tends to last a long 
time, and is not relieved by standard types of medical 
management. It may result from a previous injury long 
since healed, or it may have an ongoing cause, such as 
nerve damage or arthritis.

Spinal anatomy
It is essential to understand normal spinal anatomy in 
order to aid in locating pathology that may specific-
ally be responsible for a patient’s pain. Experimental 
and clinical studies suggest that low back pain may 
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Thoracic facets limit flexion but permit rotation. In the 
cervical spine, movement in all planes is less restricted.

Intervertebral discs
Intervertebral discs are located between each ver-
tebra from C2–C3 to L5–S1. Combined, they make 
up one-fourth the height of the spinal column. The 
discs act as shock absorbers to the loads placed on the 
spine and allow movement of the spine. Movement at 

to each other and include the anterior and posterior lon-
gitudinal ligaments and the ligamentum flavum.

The articular processes join one vertebra to another 
posteriorly. Movement of the vertebral column is made 
possible by articulations of several types and is con-
strained by various ligaments. The orientation of the facet 
joints dictates the movements possible between two adja-
cent vertebrae. Minimal rotation is allowed at the lumbar 
level because of sagitally opposing portions of the joint. 

Superior articular
process

Transverse process

Spinous process

Intervertebral foramen

Pars interarticularis

Sacrum

Defect in pars
interarticularis
(spondylolysis)

Articular surface
(sacroiliac)
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ligamentum
flavum

Herniated disk

Anulus
fibrosus

Herniated nucleus
pulposus

Hypertrophy
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Spinal stenosis

Intervertebral
disk
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Figure 17.1â•‡ Reprinted with permission from New Engl J Med. Ref. [5]
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Pathophysiology of pain
In broad terms, pain can be classified as nociceptive 
(somatic and visceral), neuropathic, referred, or psy-
chogenic. This classification is useful in planning thera-
peutic intervention, however clear cut separations of 
these pain classes cannot be assumed, and in the case of 
spinal pain frequently overlap. Pain, in its acute form, 
is necessary for survival and serves an important role 
in the way an organism interfaces with its environment 
by signaling real or impending harm. Occasionally, cir-
cumstances lead to activity in the pain-signaling path-
way that is not beneficial to the organism and has no 
survival value. Injury to nerve fibers or their projections 
may cause conditions that are not usually perceived as 
painful to become excessively painful. Although most 
injuries do not lead to clinically important and sus-
tained pain; in some cases, even small degrees of insult 
can precipitate severe and unremitting pain.

In terms of the experience of pain, it must be 
remembered that noxious stimuli are not just passively 
conducted from the periphery to the central nerv-
ous system as a large number of mechanisms serve to 
attenuate, magnify, and extend the organism’s percep-
tion and experience of pain. The current understand-
ing of the pathogenesis of pain suggests that multiple 
mechanisms appear to mediate the symptoms of nocic-
eptive and neuropathic pain including, but not limited 
to, temporal and spatial summation, recruitment of 
inactive neurons, peripheral and central sensitization, 
phenotypic switching, and central neuronal reorgani-
zation. Although a systematic review of the pathophys-
iological mechanisms underlying pain is beyond the 
scope of this chapter they have been reviewed exten-
sively within recent years by others in the field [8–12].

Normal activity in the peripheral nervous system 
involves a reciprocal balance between neuronal excita-
tion and inhibition. Pain arises when the balance shifts 
toward excitation, and inhibition is altered. Damage to 
peripheral nerves results in hyperexcitability in the pri-
mary afferent nociceptors (peripheral sensitization) that 
leads to hyperexcitability in central neurons (central sen-
sitization) and the generation of spontaneous impulses 
within the axon, as well as the dorsal root ganglion of the 
peripheral nerves. When the nerve is able to repair itself, 
the sensitization resolves; however, if the nerve is unable 
to effect this repair or the insult continues, continued 
sensitization and altered processes in nociceptors lead to 
further generation of spontaneous symptoms.

Unresolved injury causes a multitude of changes in 
gene transcription and activation of various kinases and 

a single disc level is limited, but all of the vertebrae 
and discs combined allow for a significant range of 
motion.

The intervertebral disc is made up of two compo-
nents:Â€the annulus fibrosus and the nucleus pulposus. 
The annulus fibrosus is the outer portion of the disc. It 
is composed of layers of collagen and proteins, called 
lamellae. The fibers of the lamellae slant at 30°angles, 
and the fibers of each lamella run in a direction oppo-
site the adjacent layers. This creates a structure that is 
exceptionally strong, yet extremely flexible.

The nucleus pulposus is the inner gel material sur-
rounded by the annulus fibrosus. It makes up about 
40% of the disc. This ball-like gel is contained within the 
lamellae. The nucleus is composed primarily of loose 
collagen fibers, water, and proteins. The water content 
of the nucleus is about 90% at birth and decreases to 
about 70% by the fifth decade of life.

Injury or aging of the annulus fibrosus may allow 
the nucleus pulposus to be squeezed through the annu-
lus fibers either partially, causing the disc to bulge, or 
completely, allowing the disc material to escape the 
disc. The bulging disc or nucleus material may com-
press the nerves or spinal cord, causing pain.

In the early years of life, the discs have a blood sup-
ply that nourishes them. In the second and third dec-
ades, discs gradually lose this blood supply, until they 
are avascular. At this point, the disc begins to degen-
erate. By the age of 50, over 95% of all people will have 
some form of disc degeneration. The disc begins to lose 
water content and shrinks. The spine’s range of motion 
and shock-absorbing ability are decreased. This may 
result in injury to the nerves and vertebrae, and the 
aging disc itself may generate pain.

Spinal cord and nerve roots
The brain and spinal cord together make up the central 
nervous system. The spinal cord is located immediately 
below the brain stem. It extends through the foramen 
magnum, a hole at the base of the skull.

The spinal cord functions as a sophisticated net-
work that carries information from the outer elements 
of the body (skin, muscles, ligaments, joints) through 
the sensory tracts, to the cerebral cortex. Data are proc-
essed there, and new information such as muscle con-
trol is sent out through the motor tracts of the spinal 
cord. The spinal cord ends as the conus medullaris at 
the L1 vertebral level, where it branches into the cauda 
equina, a collection of nerves that extend from the 
conus medullaris to the sacrum.
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others do not. In the past many genes have been iden-
tified that contribute to the development of non-neu-
ropathic pain conditions; however only one gene, thus 
farÂ€– GTP cyclohydrolase 1 (GCH1)Â€– has been impli-
cated specifically in neuropathic pain [18].

It is, therefore, not surprising that given the multi-
plicity of cellular alterations occurring subsequent to 
nerve injury, a host of neuroplastic changes take place 
in which the somatosensory information can be dis-
torted in several ways secondary to the reorganization 
of all of the structures participating in the transduc-
tion, transmission, and translational processing of 
noxious information.

Spinal pain patterns
The presence of chronic neck or low back pain, whether 
of peripheral or central origin, continues to present 
a significant burden to individuals and society by 
increasing disability, reducing productivity and dimin-
ishing the quality of life all with concomitant increases 
in healthcare resource utilization and costs.

Many clinicians, including primary care physicians, 
psychologists, physical therapists, and other non-pain 

proteins involved in the transmission and amplifica-
tion of noxious stimuli, including enhanced N-methyl-
D-aspartate (NMDA) receptor activity [13, 14]. At the 
cellular level of the nerve these alterations can lead to 
the formation of new channels, upregulation of certain 
receptors and downregulation of others, and altered local 
or descending inhibition which are some of the biological 
features that can contribute to hyperexcitability, factors 
assumed to be a sine qua non for chronic pain [15–17].

It is the altered expression of these channels that 
results in neurons becoming hyperexcitable and gen-
erating ectopic activity, which is thought to lead to the 
genesis of chronic spontaneous and paroxysmal pain. 
Beyond this, neuronal hyperexcitability has a wide spec-
trum of secondary manifestations including, expan-
sion of neuronal receptive fields, change of modality to 
which neurons respond, recruitment of silent neurons 
or circuits and a neuronal reorganization in the dorsal 
horn and within the central nervous system.

It is not entirely unexpected that a genetic compo-
nent may also contribute to the individual experience 
of pain and may contribute to the diverse phenotype 
of individuals with apparently similar lesions, some 
of whom develop chronic neuropathic pain and many 

Table 17.1â•‡ Pathophysiological factors in spinal pain

Mechanical low back or leg pain Nonmechanical spinal pain Visceral disease

Lumbar strain, sprain Neoplasia Disease of pelvic organs

Degenerative disc disease Multiple myeloma Prostatitis

Herniated disc Metastatic carcinoma Endometriosis

Internal disc disruption Lymphoma and leukemia Chronic pelvic inflammatory disease

Facet arthropathy Spinal cord tumors Renal disease

Foraminal stenosis Retroperitoneal tumors Nephrolithiasis

Spinal stenosis Primary vertebral tumors Pyelonephritis

Spondylolysis Infection Perinephric abscess

Spondylolisthesis Osteomyelitis Aortic aneurysm

Sacroiliitis Septic discitis Gastrointestinal disease

Piriformis syndrome Paraspinous abscess Pancreatitis

Osteoporotic compression fracture Epidural abscess Cholecystitis

Traumatic fracture Inflammatory arthritis Penetrating ulcer

Congenital disease Ankylosing spondylitis

Severe kyphosis Psoriatic spondylitis

Severe scoliosis Reiter’s syndrome

Transitional vertebrae Paget’s disease of the bone

Osteochondrosis
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onset, intensity, character, associated symptoms, and 
factors aggravating and relieving the pain, response 
to past treatments, co-morbid conditions and coping 
skills. Characteristic features of the pain presentation 
should be sought and are important in differentiating 
it from any other source of pain, thereby differentiat-
ing nociceptive vs. neuropathic pain. Although it is 
common for patients with chronic spinal pain to have 
a “mixed” presentation with signs and symptoms sug-
gestive of both nociceptive and neuropathic pain states. 
A guide to help in the assessment and evaluation of 
patients with a suspected neuropathic pain syndrome 
is presented below (Table 17.2).

Positive symptoms that are typical of neuropathic 
pain include (1) paresthesiasÂ€– non-painful, spontan-
eous sensory phenomena such as “pins and needles” 
sensation or tingling; (2) dysesthesiasÂ€ – unpleasant 
spontaneous or evoked sensory phenomena such as 
burning; (3) hyperesthesiaÂ€ – increased sensitivity to 
stimuli, often with an unpleasant quality; (4) hyper-
pathia or hyperalgesiaÂ€ – exaggerated pain response 
elicited by a normally painful stimulus.

In addition, the effect of pain on quality of life 
and functional status issues is extremely important. 
Specific pain measures such as the Neuropathic Pain 
Scale, Neuropathic Pain Questionnaire, Pain DETECT 
Questionnaire may be used to quantify the patient’s 
pain as well as its effect on the quality of life. These 
tools share common features and in general have a 
similar accuracy rate of up to 80% [20]. These scales 
are particularly helpful for patients involved in clinical 
therapeutic trials and may be used to assess the efficacy 
of treatment regimens. It must be remembered that 
although these questionnaires aid in the identification 
of neuropathic pain syndromes and serve as reliable 
screening tools, they do not replace a detailed medical 
history and physical examination.

Physical examination
The physical examination should be guided by the 
patient history. The goal of the physical examination is 
to characterize the pattern, symmetry and distribution 
of abnormalities and to determine which modalities 
are involved (motor, sensory, autonomic). The examin-
ation should include a focused general medical exam-
ination and neurological assessment.

The general medical examination is an integral part 
of any diagnostic evaluation. One aspect of the general 
medical examination to be emphasized is the status of 
the skin, noting whether changes in skin color (red, 

specialists, will encounter patients with chronic pain 
of spinal origin. The clinical spectrum of spinal pain 
ranges from barely discernible to severely disabling 
and as previously mentioned is caused by a wide range 
of disease processes as listed in Table 17.1.

The assessment and differential diagnosis of cer-
vical and lumbar spinal pain syndromes is com-
plex and challenging for the clinician. In patients 
presenting with chronic spinal pain, the underlying 
pain mechanism or mechanisms are often difficult to 
diagnose, and a distinction between nociceptive and 
neuropathic types of pain is sometimes challenging 
because conditions such as diabetes mellitus, cancer, 
and other neurological diseases can produce mixed 
pain pictures. It is important, of course, that the clin-
ical assessment of a patient with suspected spinal pain 
should focus on ruling out treatable conditions (e.g., 
spinal cord compression, neoplasm), confirm a diag-
nosis or formulate a differential diagnosis and identify 
clinical features (e.g., anxiety, depression, insomnia, 
etc.) that might help individualize treatment. Crucial 
to any pain assessment is the clinician’s acknowledg-
ment that the patient is experiencing pain and that the 
pain is real. This validation of the patient’s pain is crit-
ical in developing rapport with the patient and estab-
lishing a meaningful therapeutic relationship. Without 
this, any further steps in the care of the pain patient are 
unproductive, if not meaningless.

Although the differential diagnosis of cervical and 
lumbar spinal pain is extensive, certain pain patterns 
emerge which may help to guide the clinician in their 
diagnostic and classification efforts. Many patients 
with spinal pain will have pain along the axis of the 
spine (axial pain), as well as pain extending into one 
or more extremity (radicular or referred pain), and 
differentiating axial from radicular pain is critical to 
guiding therapy. The American College of Physicians 
and the American Pain Society have recently published 
clinical guidelines for the diagnosis and treatment of 
low back pain which recommend that the practitioner 
attempt to classify patients with low back pain into one 
of three broad categories:Â€non-specific low back pain, 
back pain potentially associated with radiculopathy or 
spinal stenosis, and back pain potentially associated 
with another spinal cause [19].

History
The first step in the diagnostic evaluation of any patient 
with spinal pain is the history and physical examination. 
The pain history should note the pain location, time of 
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Table 17.2â•‡ A guide to the evaluation of patients with chronic spinal pain

History Deep tendon reflexes

Pain intensity May be diminished or absent distal to involved nerves

0–10 rating scale (0=no pain, 10 = worst pain imaginable Sensory examination

Rate pain at the initial visit and at each subsequent visit to track 
treatment response

Light touch, pin prick, vibration and proprioception sense 
may be diminished or absent distal to involved nerves

Sensory descriptors Sensory abnormalities may extend beyond normal 
dermatomal, myotomal and/or sclerotomal boundaries.

Pain qualities:Â€burning, electric, hot, cold, stabbing. Dynamic allodynia (pain due to cotton lightly moving 
across the skin)

Unusual sensations:Â€“pin and needles,” tingling, itching etc. Thermal allodynia (burning sensation in response to ice 
or alcohol on skin)

Temporal variation Pinprick hyperalgesia (exaggerated pain following light 
pinprick to skin)

Neuropathic pain often becomes worse at the end of the day, 
with cold and/or damp weather

Possible presence of Tinel’s sign (distally radiating 
paresthesias upon percussion of damaged or 
regenerating nerve fibers)

Suspect neoplastic process if the pain has progressively 
worsened over several months

Skin examination

Functional/psychological impact Alterations in temperature, color, sweating, hair and/or nail 
growth suggestive of complex regional pain syndrome

The effect of pain on sleep patterns, activities of daily living, 
work and hobbies

Residual dermatomal scars consistent with previous 
herpes zoster infection

The effect of pain on mood, social and sexual functioning, 
suicidal ideation

Characteristic skin changes consistent with diabetes 
mellitus

Previous treatment modalities Special tests

Neuropathic pain is resistant to NSAIDs and acetaminophen CT and MRI scans

Determine and document adequacy of dose titration for 
previously trialed drugs (dose reached, duration of treatment, 
and drug stopped due to adverse effects or lack of efficacy)

Facilitate specific diagnosis (e.g., disc herniations, nerve 
infiltration/compression by tumor)

Substance abuse history Electromyography and nerve conduction studies

Administer opioid screening tools (COMM or STOP) May provide objective evidence of nerve injury or 
dysfunction. Nerve conduction studies evaluate large 
fiber function, small fiber neuropathy cannot be ruled 
out if results of NCS are normal

Addiction history may affect decision to prescribe opioids. Three-phase nuclear medicine bone scan

Consider safety of opioids, muscle relaxants and/or hypnotics in 
the presence of alcohol use

May aid in the diagnosis of complex regional pain syndrome. 
However, CRPS may be present despite negative study

If substance abuse positive, consider earlier involvement with a 
psychologist, psychiatrist or addiction specialist

Clinical biochemistry

Physical examination Perform tests to help identify cause of neuropathy; i.e., 
glucose tolerance test, thyroid function, vitamin B12 
levels, CD 4+ T-lymphocyte count

Gross motor examination

Motor weakness may occur distal to involved nerves

Attempt to distinguish between true weakness and weakness 
secondary to pain
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for spine related pain syndromes. This would include 
treatment modalities such as providing general advice 
on self-management of non-specific back pain with 
recommendations to remain active, the application of 
heat, appropriate body mechanics and exercise regi-
mens. Non-pharmacological treatment options often 
employed include various combinations of physical 
therapy, transcutaneous electrical nerve stimulation 
(TENS), massage, ultrasound, and acupuncture. In add-
ition, the primary care provider may implement the use 
of pharmacological therapy including the use of acet-
aminophen, non-steroidal anti-inflammatory drugs 
(NSAIDs), skeletal muscle relaxants, and opioids when 
appropriate and necessary. Unfortunately, as much as 
we would like, no single drug or therapeutic modality 
works well for all chronic spinal pain states. Given the 
multiplicity of etiologic causes, diversity of pain mecha-
nisms involved, and individual patient circumstances, 
treatment regimens must be individualized.

In addition, when considering treatment options 
for patients with spine-related pain, it must be remem-
bered that behavioral and psychiatric co-morbidities 
are very common in patients with chronic pain and 
may be a consequence of delayed diagnosis or inap-
propriate treatment. In particular depression, anxiety 
disorders, and sleep disturbances are more common 
among patients with chronic pain than seen in the gen-
eral population and may be accompanied or compli-
cated by issues of substance abuse. The use of behavioral 
and psychopharmacological interventions has proven 
useful in adding to the armamentarium of therapeutic 
options available.

Current behavioral and 
psychopharmacological treatment 
paradigms

Behavioral treatment options
Contemporary biopsychosocial models of chronic pain 
differ in important ways from earlier psychological or 
medical models of pain. Rather than viewing pain as 
a symptom of some underlying psychological or med-
ical disorder, current biopsychosocial models acknow-
ledge a role for the biologic factors in pain, but also 
argue that psychosocial variables can influence pain 
and functioning in all persons, regardless of the source 
of pain or presence of psychopathology.

Psychological factors such as mood, beliefs about 
pain and coping style have been found to play an 

pale, bluish, mottled), rashes, swelling, changes in hair 
or nail growth, and temperature abnormalities are pre-
sent or absent. In addition, attention should be paid to 
a musculoskeletal evaluation including the status of the 
joints, muscles, and ligaments noting any swelling, lax-
ity, tenderness and limitation of motion are present.

As previously mentioned, patients may present 
with positive and/or negative sensory symptoms. This 
means that stimuli such as light touch, pinprick, cold, 
warm, vibration and two point discrimination may 
be perceived as either exaggerated or diminished. In 
patients with positive neuropathic symptoms, there 
are often correlative signs on the physical examination. 
Simple bedside tests, such as the use of von Frey fila-
ments, a tuning fork, and pinprick testing are helpful 
somatosensory tests. Allodynia, for example, may be 
elicited by lightly stroking the involved area or by test-
ing with a cold instrument. Hyperalgesia or hyper-
pathia may be elicited during pinprick testing. These 
examination findings are important, because they are 
unique to patients with neuropathic pain.

Patients with spinal pain may experience motor 
symptoms and signs which could also be viewed as 
negative and/or positive motor signs and symptoms. 
Negative signs include hypotonia, decreased muscle 
strength, tremor, dystonia and dyskinesia. Positive 
signs may include hypertonia, spasm, and exaggerated 
deep tendon reflexes.

Despite this, it is common for there to be relatively 
modest demonstrable clinical neurological deficits 
in patients with significant spinal pain, and in some 
conditions there may be a completely normal clinical 
examination. It must be remembered therefore that a 
lack of significant physical findings does not exclude 
the diagnosis of spinal pain and should not be dis-
missed as psychogenic pain or as malingering.

Treatment options
Effective pain management for spine-related pain 
requires ongoing evaluation, patient education and 
reassurance. Diagnostic evaluation of treatable under-
lying conditions (e.g., spinal cord compression, herni-
ated disc, neoplasm) should continue concurrently with 
ongoing pain management efforts. Patients should be 
provided with education regarding the natural history 
of their condition and realistic treatment expectations 
(e.g., current treatments are not curative and analgesia 
is rarely complete).

Conventional medical treatment, provided in the 
primary care setting, is often the first-line therapy 
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for the treatment of chronic low back pain noted posi-
tive short-term effects on pain interference and posi-
tive long-term effects on return to work [25].

In addition, numerous well-conducted studies have 
demonstrated the therapeutic efficacy of CBT tech-
niques, which are a key component in most multidis-
ciplinary pain management programs. A randomized 
control trial compared the relative efficacy of lumbar 
spinal fusion vs. CBT, including exercise, for patients 
who had low back pain and documented underlying 
pathophysiology [26]. A total of 64 participants were 
randomized into one of these two treatment options. At 
the 1-year follow-up, it was determined that differences 
between the groups given the lumbar fusion and cog-
nitive intervention and exercise was neither clinically 
important nor significant. Both groups displayed sig-
nificant clinical improvement on a wide range of meas-
ures. In a more recent RCT comparing the effectiveness 
of CBT intervention to lumbar fusion in patients with 
chronic low back pain, who also had a previous surgery 
for disc herniation, again, no differences in treatment 
efficacy were found [27].

The biopsychosocial approach to chronic pain 
management has moved away from the outdated view 
that monotherapy is the best approach to achieve 
optimum therapeutic improvement. Multiple fac-
tors including the biological, psychological and social 
must be simultaneously addressed and CBT serves an 
effective role in dealing with the psychosocial aspects 
of chronic spinal pain.

Psychopharmacologic treatment options
As previously mentioned there is a substantial overlap 
of psychiatric diagnoses with chronic pain conditions, 
and behavioral and psychiatric co-morbidities are very 
common in patients with chronic pain. In particular 
depression, anxiety disorders, and sleep disturbances 
are more common among patients with chronic pain 
than seen in the general population and the use of psy-
chopharmacological interventions has proven useful, 
adding to the armamentarium of therapeutic options 
available.

The most common pharmacologic approach to the 
management of chronic spinal pain employed in the 
primary care setting includes the use of NSAIDs, skel-
etal muscle relaxants, and opioid analgesics. In add-
ition, various psychopharmacologic agents may serve 
as “adjuvant analgesics” which refer to classes of drugs 
that can be used for pain relief, although that may not 

important role in an individual’s adjustment to chronic 
pain. If pain persists over time, a person may avoid 
performing or engaging in regular activities for fear 
of further injury or increased pain. This can include 
activities such as work, social activities, or hobbies. As 
the individual withdraws and becomes less active, their 
muscles may become weaker, they may begin to gain 
or lose weight, and their overall physical conditioning 
may decline. This can contribute to the belief that one 
is disabled. As pain persists, the person may develop 
negative beliefs about their experience of pain (e.g., 
this is never going to get better) or negative thoughts 
about themselves (e.g., I’m worthless to my family 
because I can’t work). These types of thoughts, along 
with decreased participation in enjoyable and reinfor-
cing activities, may lead a person to feel depressed and 
anxious.

One particular psychological treatment approach 
that has been found to be effective in helping patients 
to reduce pain, disability and distress is cognitive 
behavioral therapy (CBT). The major goal of CBT is to 
replace maladaptive patient coping skills, cognitions, 
emotions, and behaviors with more adaptive ones. Use 
of the term CBT varies widely [21] and may be used 
to denote self-instructions (e.g., distraction, imagery, 
motivational self-talk), relaxation and/or biofeedback, 
development of adaptive coping strategies (e.g., min-
imizing negative or self-defeating thoughts), changing 
maladaptive beliefs about pain, and goal setting.

Although CBT alone does not address all of the impor-
tant variables potentially contributing to chronic spinal 
pain (e.g., pathophysiological factors) it may improve 
care for patients with psychological co-morbidities. 
Cognitive behavioral therapy has been found to be effec-
tive in patients who had chronic pain from various causes 
[22]. The addition of even a very brief schedule of CBT 
to standard care from primary care providers has been 
shown to reduce pain and anxiety, though such effects 
may not persist over time [23].

In an early study, Morley et al. reported the results 
of a systematic review and meta-analysis of the existing 
randomized controlled trials (RCTs) of the efficacy of 
CBT, and behavioral therapy, for chronic pain in gen-
eral [24]. Their findings concluded that such treatment 
is effective for a variety of chronic pain conditions in 
producing improvement in the important areas of:Â€(1) 
pain experience; (2) pain behavior and activity level; 
(3) cognitive coping and appraisal; and (4) social func-
tioning. Similarly, in a recent meta-analysis of 22 indi-
vidual reported studies of psychological interventions 
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treatment of neuropathic pain conditions, 30% of 
patients given antidepressants had more than 50% 
pain relief [31, 32]. The number needed to treat 
(NNT), defined as the number of patients needed to 
treat with a certain drug to obtain one patients with 
at least a 50% reduction in pain intensity, has been 
used to evaluate the pain relieving effects of numer-
ous medications used for chronic pain. The average 
NNT for TCAs was 2.6 with a range of 2.2 to 3.3 when 
comparing several different studies involving sev-
eral different pain conditions [33]. Comparing indi-
vidual TCAs among each other is difficult, as dosages 
in some trials were titrated to perceived benefits and 
side effects, whereas other studies targeted optimal 
plasma drug concentrations.

Unfortunately, they also effect cholinergic, his-
taminergic, and adrenergic transmission, resulting 
in some limiting side effects. These include sedation, 
orthostasis, cardiac arrhythmia, and urinary reten-
tion which may limit their usefulness in certain patient 
populations, especially the elderly.

Selective serotonin reuptake inhibitors

Since the introduction of fluoxetine (Prozac) in 1987, 
several other SSRIs have been introduced and have 
expanded first line therapy for depression. Although 
SSRIs initially were introduced for use in major depres-
sive disorders, the FDA has approved other indications 
for these agents, including anxiety disorders, bulimia 
nervosa, and obsessive compulsive disorder. In add-
ition, SSRIs are often used by clinicians for a variety 
of other conditions including premenstrual syn-
drome, chronic fatigue syndrome, and chronic pain 
management.

The immediate effect of the SSRIs on the central 
nervous system (CNS) is the blockade of the presynap-
tic serotonin reuptake pump. Of 19 studies examining 
the effect of SSRIs on pain, 12 found that SSRIs provide 
clinically important pain relief [34]. When SSRIs were 
compared to TCAs, the latter were shown to be super-
ior to analgesics in four out of six trials.

Although SSRIs have fewer side effects than the 
older antidepressants, they may still cause some 
undesirable symptoms. Possible CNS effects include 
headaches, stimulation or sedation, fine tremor, and 
akathisia. Gastrointestinal effects include nausea, vom-
iting, anorexia, bloating, and diarrhea. Additionally, 
other serotonergic drugs should be avoided or used 
with caution given the possibility of causing seroton-
ergic syndrome. Approximately 10–15% of patients 

be the primary indications for their use. Many of these 
agents have multiple mechanisms of action, account-
ing for their dual effects. The three major classes of psy-
chopharmacologic medications that have been found 
helpful for treating chronic pain syndromes are anti-
depressants, anticonvulsants/mood stabilizers, and 
anxiolytic agents.

Antidepressants
Antidepressants often serve a dual role:Â€treating a mood 
disorder and independently addressing pain symp-
toms. One of the earliest form of currently used antide-
pressants was tricyclic antidepressants (TCAs). These 
were the drugs of choice for treating depression until 
the 1980s, when the selective serotonin reuptake inhib-
itors (SSRIs) were found to possess substantial anti-
depressant efficacy, and revolutionized the treatment 
of depression by offering efficacy with greatly reduced 
side effect profiles. Over the past decade, numerous 
atypical antidepressants have been developed, includ-
ing norepinephrine and dopamine reuptake inhibitors 
(NDRIs), serotonin-norepinephrine reuptake inhibi-
tors (SNRIs), and serotonin-2 antagonist/reuptake 
inhibitors (SARIs).

When first reported as having analgesic activity, 
antidepressants were thought to work by relieving 
the depression component of pain. Although it is well 
known that relieving depression by any method is likely 
to decrease pain, some antidepressants appear to have 
independent analgesic properties of their own. A third 
mechanism of action is the potentiation or enhance-
ment of opioid analgesia by modulating serotonergic, 
noradrenergic, and cholinergic effects.

Tricyclic antidepressants

Tricyclic antidepressants have been shown to be safe 
and effective in the treatment of nociceptive and neuro-
pathic pain. Commonly used agents include amitrip-
tyline, nortriptyline, imipramine, and desipramine. 
These agents have been studied in double-blind, ran-
domized controlled trials with results suggesting that 
each of them reduces pain independent of their effect 
on depression [28]. They are thought to exert their 
analgesic effect by inhibiting norepinephrine and sero-
tonin reuptake in the central nervous system.

For neuropathic pain conditions, TCAs have been 
investigated more extensively than SSRIs, SNRIs, and 
other agents. As noted above, pain relief appears to 
occur independent of any antidepressant effect [29,  
30]. In a systematic review of antidepressants in the 
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(Wellbutrin) produces hydroxybupropion, an inhibi-
tor of both noradrenergic and dopamine pumps. This 
agent differs from most other antidepressants in that 
it has psychostimulant properties. There have been no 
RCTs of its efficacy in the treatment of chronic pain; 
however, its stimulating properties offer advantages in 
treating depression in patients on sedating drugs such 
as opioids.

Antiepileptic/mood stabilizers
The classic anticonvulsant agents phenytoin and carba-
mazepine have been used in the treatment of neuro-
pathic pain since the 1960s. Anticonvulsants are 
thought to inhibit seizures by multiple mechanisms, 
including functional blockade of voltage-gated sodium 
channels, functional blockade of voltage-gated calcium 
channels, direct or indirect enhancement of inhibi-
tory GABAergic neurotransmission, and inhibition 
of glutamatergic neurotransmission [40]. The result is 
that they reduce the neuronal hyperexcitability that is 
fundamental to seizure disorders.

Because neuropathic pain, and perhaps other 
chronic pain states, is also characterized by neur-
onal hyperexcitability [41], clinicians and researchers 
have reasoned that anticonvulsants might alleviate it 
through similar mechanisms of action. This suppos-
ition is supported by a substantial amount of empirical 
data on the clinical effectiveness of anticonvulsants in 
neuropathic pain, as well as multiple studies that have 
been the subject of recent systematic reviews [42, 43].

Unfortunately, the side effect profile of many of the 
antiepileptics preclude their routine use in the treat-
ment of chronic low back pain with radiculopathy. The 
clinical usefulness of carbamazepine is limited by sig-
nificant side effects such as Steven-Johnson syndrome, 
agraulocytosis, aplastic anemia, and hepatic toxicity. 
Similarly, phenytoin is infrequently used for chronic 
pain secondary to adverse reactions and toxicity. One 
study attempted to evaluate topiramate’s role in treat-
ing chronic low back pain and had a substantial drop 
out rate (26%) due to intolerable side effects [44]. Other 
antiepileptics such as valproic acid, felbamate, and 
zonigran lack both FDA approval and any meaningful 
clinical evidence supporting their usage for the treat-
ment of chronic low back pain or neuropathic pain.

Antiepileptic medications with a more favorable 
side effect profile include gabapentin (Neurontin) and 
pregabalin (Lyrica) and both are currently used in the 
treatment of chronic low back pain with and without 
radiculopathy.

taking an SSRI will experience sexual side effects of 
decreased libido, impotence, ejaculatory disturbances, 
and anorgasmia.

Selective serotonin and norepinephrine reuptake inhibitors

The SSRIs and SNRIs are among the newest class of 
antidepressants, and their ability to reduce pain in 
various neuropathic syndromes has also been exam-
ined. Potential analgesia is suggested by its profile 
of dual inhibition of serotonin and norepinephrine 
reuptake that is similar to proven analgesic antide-
pressants such as imipramine, amitriptyline, and 
desipramine.

Duloxetine (Cymbalta) is an SNRI that is currently 
FDA approved for depression and neuropathic pain. 
Several double-blinded, placebo-controlled RCTs of 
duloxetine have shown improvement of major depres-
sive disorders and also demonstrated improvement of 
visual analog scale ratings of physical symptoms asso-
ciated with depression including reductions in overall 
pain and back pain [35–37].

Venlafaxine (Effexor)is another SNRI with some 
evidence of efficacy in the treatment of chronic pain. 
Several studies evaluated venlafaxine for neuropathic 
pain conditions. In a comparison of venlafaxine to imi-
pramine, patients with neuropathic pain had improve-
ment of symptoms with either medication compared 
with placebo, though the NNT for venlafaxine (5.2) was 
higher than for imipramine (2.7) [38, 39].

The side effect profile of these agents is similar to 
SSRIs, including nausea, headache, somnolence, dry 
mouth, dizziness, nervousness, constipation, anxiety, 
anorexia, blurred vision, and sexual dysfunction.

Serotonin-2 antagonist reuptake inhibitor

Trazadone (Desyrel) is an SARI by virtue of blocking 
serotonin-2 receptors as well as serotonin reuptake. 
This agent was first marketed as an antidepressant, but 
is used primarily for insomnia now, due to its sedating 
effect. Its usefulness in the treatment of chronic pain 
is undetermined but given the incidence of insomnia 
in patients with chronic pain, it may offer at least an 
adjuvant role.

Norepinephrine dopamine reuptake inhibitors

Other classes of antidepressants have been devel-
oped to target specific neurotransmitter interactions 
at the synaptic level. These classes of antidepressants 
maximize therapeutic benefits while minimizing 
side effects. Metabolism of NDRIs, e.g., bupropion 
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Rapid withdrawal from benzodiazepines can result 
in rebound insomnia, anxiety, delirium, psychosis, 
and seizures. Dosages should be discontinued by a 
gradual taper.

Although the evidence supporting the use of psy-
chopharmacologic adjunctive agents for chronic pain 
is limited, it appears reasonable to use low dose TCAs 
in mild to moderately painful radicular syndromes 
after acetaminophen and NSAIDs have been tried. In 
younger patients, amitriptyline may be the medica-
tion of choice; if side effects become prominent and 
intolerable, other TCAs such as nortriptyline may be 
considered.

After those medications have been considered, 
antiepileptics such as gabapentin can also be used. This 
medication requires titration of dosing with constant 
vigilance for side effects. If the above fails, SNRIs and 
newer generation antiepileptics can be considered. If 
chosen appropriately, psychopharmacologic adjunc-
tive analgesics can play an important role in the treat-
ment of spinal pain disorders.

Treatment algorithms
Treatments with the lowest risk of adverse effects should 
be tried first. Studies of chronic pain management sug-
gest that a combination of psychological, pharmaco-
logical, and physical therapies, tailored to the needs of 
the individual patient, may be the best approach [48]. 
Evidence supporting conservative non-pharmacologic 
treatments (e.g., physiotherapy, exercise, transcutane-
ous electrical nerve stimulation, CBT, acupuncture) is 
limited but growing and given their presumed safety, 
non-pharmacologic treatments should be considered 
whenever appropriate. Additionally, early referrals to 
a pain clinic for nerve blocks or other interventional 
therapy may be warranted in some cases to facilitate 
physiotherapy and pain rehabilitation.

Needless to say, spinal pain is best managed with a 
multidisciplinary approach, however, several different 
treatments can be initiated in the primary care setting 
(Table 17.3) and a simplified treatment algorithm is 
outline below.

Despite the previously noted treatment limita-
tions, it is important to remember that even a 30% pain 
reduction is clinically important to patients [49]. Other 
than analgesia, factors to consider when individualiz-
ing therapy include tolerability, other benefits (e.g., 
improved sleep, mood and quality of life), low likeli-
hood of serious adverse events and cost-effectiveness 
to the patient and the healthcare system.

Gabapentin is a α-2-delta subunit voltage-gated cal-
cium-channel antagonist, that has repeatedly demon-
strated analgesic efficacy and improvements in mood 
and sleep in several randomized controlled trials [45, 
46]. Similarly, pregabalin, a gabapentin analogue with 
a similar mechanism, higher calcium-channel affinity 
and better bioavailability has also been shown to be 
effective in several RCTs in peripheral neuropathy and 
post-herpetic neuralgia [46]. Other anticonvulsants, 
including valproate, and lamotrigine have had equivo-
cal results [46].

The side effect profile of these agents include diz-
ziness, somnolence, peripheral edema, weight gain, 
ataxia, and vertigo. Although several antiepileptic 
medications are frequently used in the treatment of 
chronic low backpain, particularly in the presence of 
an associated radiculopathy, there is limited high qual-
ity evidence directly evaluating their efficacy at the 
present time.

Anxiolytics
Anxiety disorders may occur in a large percentage of 
patients with chronic pain. These disorders include 
panic disorder, generalized anxiety disorder, obses-
sive compulsive disorder, and post-traumatic stress 
disorder. These disorders often present with somatic 
symptoms including chest pain, gastrointestinal dis-
turbances, and neurologic symptoms such as head-
ache, dizziness, syncope, and paresthesias. Treatment 
of chronic pain that is co-morbid with an anxiety dis-
order may include anxiolytics as part of the analgesic 
strategy.

Benzodiazepines depress the CNS at the level of the 
limbic system, brain stem reticular activating system, 
and the cortex by binding to and facilitating the action 
of γ-aminobutyric acid (GABA) as a primary inhibi-
tory neurotransmitter. Although not primary analge-
sics, benzodiazepines often have a role in the overall 
analgesic strategy.

In a recent review published in the Annals of Internal 
Medicine [47], for the treatment of acute low back pain, 
one higher-quality trial found no differences between 
diazepam and placebo, but another, lower-quality trial 
found diazepam superior for short-term pain relief and 
overall improvement. In the treatment of chronic low 
back pain, pooled results from a lower quality, placebo-
controlled trial of diazepam for chronic low back pain 
found no clinical benefit.

The most common side effects of benzodi-
azepines are sedation and respiratory depression. 
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Conclusion
Pain syndromes of spinal origin remain a clinical chal-
lenge for effective treatment. Any medication used to 
treat chronic pain syndromes must be weighed for ben-
efits and risks before using. It may take several trials to 
find an effective therapeutic modality, medication or 
combination of medications. Patients may need sup-
port throughout the process. Effective pain treatment 
often requires a combination of physical, psychosocial, 
pharmacologic and non-pharmacologic modalities in 
order to achieve adequate pain relief. Currently avail-
able therapies clearly show varying degrees of clinical 
efficacy, but it is hoped that future advances in this 
active field of investigation will further expand the cli-
nicians’ armamentarium of treatments for this challen-
ging pain syndrome.
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Fibromyalgia syndrome is a chronic, musculoskeletal 
pain disorder that is characterized by diffuse body pain 
and heightened hyperalgesia. It is typically associated 
with a range of functional and psychological distur-
bances, such as chronic fatigue, non-restorative sleep, 
cognitive slowness, headaches, functional bowel dis-
order, paresthesia, stiffness, anxiety, and depression 
[1]. Fibromyalgia syndrome symptoms are common, 
with estimated prevalence ranging from 0.7% to 11% 
[2–6]. The National Arthritis Data Working group has 
recently estimated that up to 5 million Americans suf-
fer from this condition [7].

History of fibromyalgia syndrome
Fibromyalgia syndrome is not a new illness of the 
post-modern era. The first published description of 
FMS appeared in the mid 1800s in Germany. A clus-
ter of FMS-like symptoms were collectively labeled 
as “Muskelschwiele” (muscle callus), which was con-
sidered as exquisite muscle tenderness associated 
with rheumatism [8]. In the early 1900s, Stockman 
described patients whose primary complaints con-
sisted of hyperalgesia to pressure and worsening of 
pain in response to physical activities, and he con-
sidered the condition to be “muscular rheumatism” 
[9]. Around the same time, a more familiar term, 
“fibrositis” was introduced by an English physician, 
Gowers, to define the disorder as an inflammatory 
disorder in the connective tissues [10]. Unfortunately, 
as we will describe later, this term did not do much 
to help advance the field. The assumed inflammatory 
process was never confirmed and the term became a 
trash can category of chronic pain taxonomy. It took 
an additional 80 years before the field accepted a more 
etiologically neutral term and fibromyalgia was intro-
duced, literally meaning pain in the muscles, tendons, 
and ligaments [11].
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Management of musculoskeletal pain
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Studies of FMS during the first part of the 1900s, 
as reviewed by Valentine, were mostly small experi-
ments and clinical notes, with mostly inconsistent and 
conflicting results [12]. A major difficulty stemmed 
from the absence of demonstrative pathology, either 
laboratory or imaging based, that could serve as a gold 
standard to define FMS. Also problematic was the lack 
of precision in clinically describing the phenomenon. 
The obtuse applications of various terms to describe 
FMS resulted in the inclusion of a heterogeneous group 
of pain phenomena. These problems seriously under-
mined the scientific understanding of the disorder and 
development of therapy approaches.

By mid century, the term fibrositis had become 
more of a wastebasket term that included all sorts of 
multi-symptom functional complaints. Anyone with 
pain and fatigue for which no objective confirmation 
could be obtained was given this diagnosis. In turn, 
outcomes from treatment approaches that were applied 
to such a heterogeneous group of patients yielded con-
flicting results and the lack of consistency in diagnosis 
prevented any appreciative research advancement. A 
standardized means to classify the condition was des-
perately needed.

The first classification criteria were developed by 
Kraft and his associates [13]. The criteria consisted of 
a “jump sign” (a behaviorally exaggerated flinching 
response to pressure), vasomotor instability of affected 
regions, delayed analgesic response to deep, aching 
pain, and what they referred as “fibrosistic nodules,” 
a ropey consistency of affected muscles. However, the 
clinical validity of these criteria was never established, 
and their adaptation was limited. The systematic 
attempts to delineate relevant factors and consistent 
use of the same criteria were sorely needed to advance 
the understanding of the phenomenon.

In 1972, Smythe took an approach to define the 
syndrome as a disorder of diffuse pain and stiffness, 

Behavioral and Psychopharmacologic Pain Management, ed. Michael H. Ebert and Robert D. Kerns. Published by  
Cambridge University Press. © Cambridge University Press 2011.

 

 

 

 

 

 



287

Chapter 18.â•‡ Management of musculoskeletal pain

A decade later, Yunus et al. extended the Smythe’s 
criteria into a more elaborate set of diagnostic criteria 
based upon the comparisons of 63 FMS patients to 
32 patients with rheumatoid arthritis and 30 healthy 
people (see Table 18.1) [15]. These criteria yielded over 
90% sensitivity and specificity. Thus, the classification 
criteria for FMS were rapidly evolving in the 1970s and 
1980s. The clinically based classification criteria stim-
ulated a proliferation of FMS research. Unfortunately 
these studies used criteria inconsistently, and it was 
difficult to ascertain if the findings from one study 
would be applicable to others [16].

In order to move towards more systematic, empir-
ically driven criteria to classify FMS, a multicenter 
study was launched in the late 1980s, involving 
approximately 300 patients with FMS and 285 con-
trol subjects [1]. The essential point of this study was 
to delineate factors that could, with good sensitivity 
and specificity, differentiate FMS patients from people 
with other chronic pain conditions. Of course, trying 
to determine the eligibility of study patients to define 
the very disorder those patients were afflicted with 
presented a problem of circular logic. The multicenter 
study dealt with this by defining the 300 FMS patients 
by the “usual” method that each participating clin-
ician had been using [1]. Based upon the results, the 
American College of Rheumatology (ACR) criteria 
were suggested; FMS patients should present (1) a his-
tory of widespread pain of 3 months or longer, and (2) 
presence of pain responses to at least 11 of 18 desig-
nated tender points (TPs). The locations of the TPs are 
described in Table 18.2 and drawn in Figure 18.1.

The validity of the ACR criteria, just like the validity 
of the previously recommended criteria, is difficult to 
evaluate due to the absence of an absolute “gold stand-
ard” for diagnosing FMS, and this leads to the logical 
cul-de-sac. The diagnosis is further complicated by the 
fact that FMS frequently co-occurs with other func-
tional disorders that also are characterized by the symp-
toms commonly associated with FMS, such as fatigue, 
sleep disorder, and mood disturbance. Furthermore, 
since these problems are also common in other chronic 
pain conditions, they did not show enough discrimin-
ating power to be included into the ACR classification 
criteria. But this exclusion of common clinical com-
plaints has made many wonder how valid the ACR cri-
teria really are [17, 18]. It is generally granted that the 
ACR criteria were developed to improve consistency 
in defining the study population. Nevertheless, it is 
disconcerting that many clinicians do not use the ACR 

focusing primarily upon the typical clinical presenta-
tions of FMS [14]. In addition to diffuse pain and stiff-
ness, the criteria noted that the symptoms often start 
following a minor injury and included generalized 
hyperalgesia, sleep disturbance with morning fatigue 
and stiffness (see Table 18.1). Additionally, the criteria 
introduced some exclusion criteria to help distinguish 
FMS from other rheumatologic conditions.

Table 18.1â•‡ History of fibromyalgia syndrome classification 
criteria

Smythe 1972a. Diagnostic criteria from the clinical studies

Obligatory criteria

1.â•‡ Subjective aching of 3 months or longer

2.â•‡ Subjective stiffness of 3 months or longer

3.â•‡ Local point tenderness

4.â•‡ Point tenderness in 2 other sites

5.â•‡� Normal ESR, SGOT, rheumatoid factor, ANF, muscle 
enzymes and sacroiliac films

Minor criteria

1.â•‡ Chronic fatigue

2.â•‡ Emotional distress

3.â•‡ Poor sleep

4.â•‡ Morning stiffness

Smythe 1979b

History of widespread pain of 3 months or longer

Tenderness at 12 of 14 specified sites

Disturbed sleep with morning fatigue and stiffness

Normal ESR, SGOT, rheumatoid factor, ANF, muscle 
enzymes and sacroiliac films.

Yunus criteria 1989

Diagnosis of primary fibromyalgia syndrome requires 
major or minor criteria plus obligatory criteria.

Obligatory criteria

1.â•‡� Presence of pain or stiffness or both, at 4 or more 
anatomic sites for 3 months or longer

2.â•‡� Exclusion of an underlying condition which may be 
responsible for the overall features of fibromyalgia

Major criteria

Presence of 2 or more of 6 historical variables, plus 4 or 
more of 14 specified tender points.

Minor criteria

Presence of 3 or more of the 6 historical variables, plus 2 or 
more tender points

Sources. a Ref [14]; b Ref. [184].
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To add to the confusion, the issues of what the TP 
criterion actually is have not been resolved. There are a 
large number of individuals who report chronic wide-
spread pain (CWP) who do not qualify as FMS patients 
because they do not have 11 specific painful tender 
points; these people too suffer from various functional 
and affective disorders [18]. It is not clear whether FMS 
and CWP without TPs are distinct from one another 
or related in some ways. It is possible that the presence 
of multiple painful TPs reflects underlying dysfunction 
of nociception of provoked pain responses. However, 
the number of painful TPs is only moderately corre-
lated with clinical pain report [21] yet TPs are generally 
related to the indices of psychological distress [22, 23]. 
These findings lead us back to the basic unanswered 
question of what TPs are from the pathophysiological 
and phenomenological perspectives.

For now, however, the ACR criteria have provided a 
research tool to identify cases of FMS, and the majority 
of the published reports on FMS specify their subjects 
with the ACR criteria, thereby making the integration 
of knowledge across published reports possible. The 
significance of the contribution of the ACR criteria to 
FMS research is apparent. While the clinical diagnosis 
of FMS still relies largely upon clinical presentations of 
the symptoms, patients can now at least be identified as 
ACR-criteria positive or negative.

Cost of FMS
Fibromyalgia syndrome is not lethal or progressive. 
However, the condition is debilitating and patients 
with FMS report severely compromised quality of 
life (QOL). These patients tend to report a lowered 

criteria to diagnose FMS [19] and makes one wonder 
about the external validity of research findings. The 
concordance between FMS classification by the ACR 
criteria and clinical diagnosis is only modest (kappa= 
0.5) [20]. There are not many disease entities showing 
such discrepancy in the diagnostic approach between 
research and clinical practices.

Figure 18.1â•‡ American College of Rheumatology designated 
tender points.

Table 18.2â•‡ American College of Rheumatology criteria for classification of FMS

1.â•‡ Presence of widespread pain for at least 3 months. Pain must be present in all of the body quadrants and axial skeletal area.

2.â•‡� Presence of pain in at least 11 of 18 tender points on digital palpation with approximately 4 kg force. Tender points are 
located in 9 bilateral sites as described below:

Occiput:Â€at the suboccipital muscle insertions.

Low cervical:Â€at the anterior aspects of the intertransverse spaces at C5–C7.

Trapezius:Â€at the midpoint of the upper boarder.

Supraspinatus:Â€at origins, above the scapula spine near the medial boarder.

Second rib:Â€at the second costochondral junctions, just lateral to the junctions on upper surfaces.

Lateral epicondyle:Â€at 2 cm distal to the epicondyles.

Gluteal:Â€in upper outer quadrants of buttocks in anterior fold of muscle.

Greater trochanter:Â€posterior to the trochanteric prominence.

Knee:Â€at the medial fat proximal to the joint line.

Adapted from Wolfe et al. 1990.
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endurance than do healthy people [39] and chronic 
myofascial pain patients [40]. Yet, surface electromyo-
graphic activity during isokinetic tasks reveals no spe-
cific abnormality in the fatigue mechanisms in muscles 
of FMS patients [41].

Healthcare utilization
Fibromyalgia syndrome is a costly illness. The first 
multicenter study on the healthcare utilization of 
FMS patients was conducted in seven healthcare cent-
ers [42]. On average, FMS patients had one hospital-
ization every 3 years and approximately 10 outpatient 
visits per year. The mean annual cost for outpatient 
care, medication costs, and hospitalization in 1996 
US dollars was $2274. In Canada, FMS patients 
reported to have had seven physician visits in the 6 
months [43]. Another study also estimated seven 
physician visits per 6 months and seven additional 
visits to non-physician, alternative therapy visits per 
6 months [44]. Medical costs for FMS exceed the costs 
for osteoarthritis patients, another very common 
chronic pain [45].

The results from the present study suggest that 
the healthcare cost for FMS may be rapidly climbing. 
Based upon the claim data of the Fortune 100 manu-
facturers, the annual medical, pharmaceutical, and 
work-loss costs were compared between FMS claim-
ants and randomly selected control claimants [46]. The 
comparisons revealed that the cost for the FMS claim-
ants were substantially greater ($5945–7776) than that 
of the control claimants ($2486) per year.

Work disability
Given the persisting symptoms such as fatigue, pain 
and poor sleep affecting day-to-day functioning of 
individuals, it should perhaps not be surprising that 
many FMS patients find it difficult to maintain their 
productivity at the workplace. It has been estimated 
that approximately 35% of FMS patients and over 50% 
of FMS patients with concurrent chronic fatigue syn-
drome are unable to maintain gainful employment due 
to their illness [25].

A small study also found that 30% of their patients, 
mostly in their 40s, had to reduce their work hours 
and 65% faced a reduction in their family income [28]. 
Similarly, it has recently been estimated that about a 
half of FMS patients may eventually lose their jobs due 
to the hardship associated with the illness [47]. Even 
for those who maintain the employment, typically 
working hours are reduced by 25%.

sense of physical well-being; indeed, they are con-
cerned about their health [24] and tend to overuse 
the healthcare resources [25, 26]. When FMS coexists 
with other chronic illness, such as systemic lupus, FMS 
adds significantly to the overall disability [27]. When 
directly assessed, the QOL of FMS patients is signifi-
cantly poorer than that of patients with other chronic 
illnesses.

Functional disability
One of the prominent features associated with low 
QOL in FMS is functional disability. Some have 
shown that functional disability associated with FMS 
may be comparative to other chronic illness, such as 
rheumatoid arthritis [28] and spondyloarthropathy 
[29]. Others have demonstrated that FMS patients 
report a greater degree of disability as compared to 
people with chronic physical problems such as spinal 
cord injury [30].

Relatively little is known about the factors con-
tributing to the decline in functional ability in FMS 
patients. Mood disturbance, such as depression and 
anxiety, is significantly related to self-reported disabil-
ity [31–33]. Lifestyle of patients may also impact the 
self-evaluation of their disability. Non-smoking FMS 
patients report a lower degree of functional disabil-
ity than FMS patients who are smokers [25]. Obesity 
in FMS may be related to the sedentary lifestyle, and 
may also be associated with self-reported disability 
[34] and actual physical ability in FMS [35]. However, 
as will be discussed later, subjective disability may not 
necessarily correspond with objective findings in FMS. 
Furthermore, despite the general assumption that the 
illness severity should be the primary determinant of 
disability, self-reported disability seems fairly inde-
pendent of disease severity [36].

Exercise intolerance is also frequently noted for 
FMS patients. At times this creates a clinical chal-
lenge when a treatment plan includes activating phys-
ical therapy. Research investigating the baseline level 
of physical conditioning for FMS patients, however, 
has yielded conflicting results. Some studies showed 
a below average level of aerobic conditioning in the 
majority of FMS patients [37], whereas others reported 
that FMS patients’ aerobic capacity did not differ 
from age-matched healthy individuals, even though 
FMS patients consistently rated the exercise as more 
demanding [38]. Research shows much greater con-
sistency with muscle strength; FMS patients exhibit 
a significantly lower degree of muscle strength and 
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has been of considerable interest. However, the self-
reported disability was still greater with the injurious 
onset FMS even after the compensation status was stat-
istically controlled. Similarly, the resolution of litiga-
tion for post-accident FMS does not seem to improve 
FMS symptoms [52].

Pathophysiology

Muscles
Despite the early abnormal biopsy finding in the 
affected muscles in FMS [53], it is generally agreed 
upon that the diffuse nature of FMS symptoms points 
more to a central model than to a peripheral hypothesis 
of FMS pathophysiology. Research has failed to support 
any electrodiagnostic evidence of ongoing denervation 
[54] or increased muscle sympathetic nerve discharge 
[55] in FMS. By and large, there is no microscopic evi-
dence of definitive pathology in the muscle tissues of 
FMS patients [56].

However, peripheral abnormality in muscles may 
still play some, albeit limited, role in FMS. For exam-
ple, localized hypoxia [38] and metabolic abnormal-
ity [57] in the affected areas may be observed in FMS 
patients. The P-31 magnetic resonance spectroscopic 
analysis of muscles may show significantly lower lev-
els of ATP and phosphocreatine (PCr) levels in FMS 
[58]. Below normal levels of ATP and PCr suggest 
the presence of weakness and fatigability, possibly 
associated with metabolic dysfunction of the mus-
cle. Conditions that may contribute to the peripheral 
abnormality include physical deconditioning, abnor-
malities in phospholipids, focal muscle contraction 
and ischemia [59].

A concept of “tension myalgia” was introduced 
under which various musculoskeletal pain disorders 
(e.g., FMS, myofascial pain) could be described [60]. 
In this model, abnormal muscle tension due to several 
possible reasons (e.g., overuse, poor posture, spasm, 
emotional stress) significantly contributes to the devel-
opment and maintenance of chronic musculoskeletal 
pain. The term also implies the presence of persistently 
elevated muscle tension, leading to the notion that 
FMS patients may suffer from diffuse and generalized 
muscle tension. However, FMS patients do not differ 
from healthy people in the resting levels of surface elec-
tromyographic (EMG) values [54, 61] or even show 
decreased tension levels [62, 63].

Alternatively, pain may result from a phasic 
increase in muscle tension in response to acute stressors 

This is not to say that all FMS patients willingly 
terminate their employment. The results from nar-
rative interviews indicate that FMS patients regard a 
work role as an important part of their self-image, and 
the loss of work, therefore, often results in a compro-
mised self-image [48]. The interviews also revealed 
that the physical aspects of the work environment, 
such as physical demands of work, requirement for 
exertion and freedom to move around become crit-
ical determinants when they evaluate their ability to 
stay in the workforce. Moreover, the availability of 
psychosocial support at work seems essential. Many 
FMS patients feel that others do not understand their 
pain and suffering that stems from their “invisible” 
illness. The lack of acceptance for their frequent med-
ical leaves also seems to adversely impact their sense 
of well-being at work.

The presence and extent of various co-morbid con-
ditions may also influence their ability to stay being 
employed. Work-disabled FMS patients, relative to 
working FMS patients, report greater fatigue, irritabil-
ity and gastrointestinal discomfort, despite their com-
parable demographics and pain histories [49].

Compensation issues
The inability to sustain a gainful work status may lead 
FMS patients to seek disability compensation. The 
prevalence of financial compensation for FMS patients 
is hard to determine for several reasons. The decision 
to award compensation is based not very much on the 
clinical factors but more on political and economical 
factors. Thus large regional variations are present and 
the logic behind such variations is not always easily 
understood. In addition, the complexity of FMS symp-
toms makes it very difficult to determine whether a 
person is receiving the compensation for their pain 
or psychiatric condition. Thus study results need to be 
evaluated with these points in mind.

In one small study, 55% of their FMS sample were 
receiving disability compensation, either temporary or 
permanent [28]. In the multicenter study, 15% of the 
study patients were receiving social security disability 
benefit and an additional 10% were receiving other types 
of financial compensation for their disability [50].

Some FMS patients report that their symptoms 
began following an injury. There is some evidence 
that FMS with injurious onset may be associated 
with greater symptom severity than FMS with insidi-
ous onset [51]. The role of litigation, in terms of the 
financial incentives worsening symptoms of disability, 
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high, about 23–55% in rheumatoid arthritis [76], 
cancer [77], and systemic lupus erythematosus [78]. 
Whereas a positive response to dexamethasone sup-
pression test is expected in psychiatrically depressed 
patients, depression-free FMS patients are negative 
to the test [79]. Reactivity of the hypothalamic pitu-
itary adrenal (HPA) axis [80] and urinary neopterin 
response [81] are different in FMS patients from those 
who are depressed.

As a related, yet alternative concept, FMS has been 
considered to be a part of the affective spectrum dis-
order (ASD) [82]. Unlike the psychogenic model, the 
ASD model does not necessarily suggest a causal rela-
tionship between depression and FMS. Instead, the 
model proposes that there is a family of functional and 
psychiatric disorders (e.g., irritable bowel syndrome, 
depression, headaches) that share common patho-
physiology. However, the underlying pathology that 
connects all these different illness entities is not clear 
at this time. Abnormalities in serotonin have been sug-
gested as a culprit as it seems to be dysregulated in both 
depression and FMS [83, 84]. Significant family asso-
ciation in both diseases [85–87] suggests the potential 
involvement of genetic polymorphism that affects the 
serotonergic system [88]. However, the actual con-
tribution of impaired serotonergic activities to the 
experience of depression and FMS is still controversial 
[89, 90]. The ASD model is more heuristic at this point 
than theoretical or empirically guided.

Abnormal pain modulation
Unremitting pain is a cardinal feature of FMS. 
Clinically, FMS is associated with greater pain response 
to digital palpation [91]. Laboratory research has con-
sistently shown lowered pain thresholds to experimen-
tally induced noxious stimuli in FMS patients than 
healthy individuals regardless of the type of stimulus 
delivery [92–96]. Fibromyalgia syndrome patients 
show increased windup (WU) sensitivity (i.e., abnor-
mally heightened temporal summation of pain) and 
maintain the WU sensitivity [97], suggesting the 
increased excitability of spinal cord neurons related to 
central sensitization. Cortical activities reflecting the 
pain modulation also show consistent patterns of cen-
tral sensitization. For example, evoked somatosensory 
response to noxious stimulation in FMS is exaggerated 
[93, 98]. Regional cerebral blood flow reacts abnor-
mally to pain testing in FMS [99, 100]. In an imaging 
study, FMS patients show a comparable level of cortical 
activation with healthy people but at the lower level of 

(“stress-tension hyperactivity-pain” model). Note that 
this model requires that two conditions be met con-
secutively; first, stress must increase tension and then 
tension must increase pain. There is some evidence 
for the first link. Increase in EMG values in response 
to experimentally induced stress has repeatedly shown 
in patients with chronic pain disorders such as back 
pain, temporomandibular pain, and headaches [64]. 
However, FMS patients seem to show rather hetero-
geneous psychophysiological patterns in response to 
stress [63]. Furthermore, there is no reliable evidence 
that increased tension leads to increased pain, and the 
validity of this model in the pathophysiology of pain 
has been questioned. Interestingly, however, FMS 
patients commonly cite that stress is a major aggravat-
ing factor for their pain [65]. The mechanisms underly-
ing this relationship, and whether muscle tension plays 
a role, are yet to be clarified.

Sleep
The complaint of non-restorative sleep is common in 
FMS. Experimental studies have shown that FMS-like 
symptoms develop following repeated deprivation of 
stage IV sleep [66, 67]. Electrocephalographic (EEG) 
data showing the presence of alpha wave intrusion 
during the delta wave sleep has spurred the hypothesis 
that perhaps FMS is primarily a sleep disorder [68]. 
However, subsequent research failed to confirm that 
the alpha intrusion is a universal phenomenon in FMS; 
approximately a third of FMS patients seem to experi-
ence this abnormality [69].

The interruption in Stage IV sleep may also disrupt 
the production of growth hormone, which is essential 
for muscle homeostasis and repair. A diminished level 
of IGF-1, production of which is stimulated by growth 
hormone, has been observed in many patients in some 
studies [70] but not all [71].

Psychological disturbance
The lack of specific pathology has led some to speculate 
that FMS may be a psychological disorder in origin [72, 
73]. This premise largely depends on the findings that 
depression is far more common in FMS than in the gen-
eral public and that FMS patients report greater emo-
tional distress than healthy people [51, 74]. However, 
the support for this hypothesis is, at best, weak. Not all 
FMS patients are depressed [75], nor is depression spe-
cific to FMS. Depression is common in other chronic 
illnesses. Depression rates seem to be comparatively 
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in FMS patients. There is also an association with 
dysregulated reactivity of the HPA axis to stress with 
decreased adrenocorticotropic hormone (ACTH) in 
response to hypoglycemia [111] and pro-inflamma-
tory stimulation by injecting interleukin (IL)-6 [112]. 
Post-exercise plasma cortisol was significantly lowered 
in FMS relative to healthy people [107]. Dysfunction 
in the HPA axis has a range of adverse consequences 
in pain and sleep, suggesting that the somatic, cogni-
tive, and emotional symptoms of FMS may be critically 
influenced by such dysfunction.

Immunological vulnerability
A number of cytokines are implicated in various sick-
ness phenomena including pain, fatigue, sleep distur-
bance, and depression. In animal studies, exposure to 
pro-inflammatory cytokines such as IL-1, IL-6, and 
tumor necrosis factor (TNF)-alpha results in hyperal-
gesia in rodents [113–115]. Acute exposure to IL-6 in 
healthy men induces disturbance in slow-wave sleep 
[116] and impairment in physical task performance 
(running) [117]. Observations that patients develop 
FMS-like symptoms after receiving interferon-alpha 
for chronic hepatitis [118] and IL-2LAK cell therapy 
for terminal renal cell carcinoma or melanoma [119], 
have also helped heightened the interest in the role 
of cytokines in FMS. Increased levels of serum pro-
inflammatory cytokines, e.g., IL-2, IL-8, and IL-1ra, 
are seen in FMS patients compared to healthy peo-
ple [119, 120, 121] with the greater levels with longer 
duration of symptoms. Skin biopsies have shown the 
presence of IL-1 beta, IL-6, and TNF-alpha in up to 
a third of FMS patients compared to none in healthy 
people [122].

Treatment

Pharmacological modalities
Anti-inflammatory drugs
Corticosteroids were one of the first classes of medi-
cations that investigators tested for FMS, probably 
because corticosteroids were the common choice of 
drug for rheumatic and other inflammatory disorders. 
However, a double-blind, crossover trial of prednis-
one [123] showed no appreciable treatment benefit. 
Similarly, double-blind, placebo-controlled trials 
evaluating the efficacy of non-steroidal anti-inflam-
matory drugs (NSAIDs)Â€– common over-the-counter 

noxious stimuli [101], also suggesting the presence of 
centrally dysregulated pain modulation in FMS.

Central pain dysregulation is the most studied and 
considered mechanism that may underlie FMS. Readers 
who are interested in learning details of the studies 
reviewed here are encouraged to read a recently pub-
lished review chapter specifically on this topic [102].

Serotonin/catecholamine abnormality
As briefly discussed earlier, the role of the seroton-
ergic abnormality in FMS has gained considerable 
interest given the widespread influence of serotonin 
in pain, sleep, and mood. Research is fairly consistent 
in showing abnormal plasma serotonin [89], transfer 
ratio of tryptophan [39], CFS concentration [103], and 
reuptake site density [83].

More recently, there seems to be accumulated evi-
dence that FMS is associated with disturbance in dopa-
minergic neurotransmission. There is an association 
with an augmented prolactin response to a buspirone 
challenge test, suggesting altered sensitivity in dopa-
mine receptors in these patients [104]. A preliminary 
study based upon tracing L-DOPA uptake with posi-
tron emission tomography suggests that FMS may be 
related to the disrupted presynaptic dopamine activity 
[105]. The amount of dopamine release in the basal gan-
glia is correlated to pain reports in response to painful 
stimulation in healthy people whereas there is no such 
relationship observed in FMS patients [106].

Our understanding of how exactly these neuro-
transmitters are involved in FMS is, however, still at 
the primitive stage. Large individual variations in the 
neurotransmitter levels can be expected even within a 
group of FMS patients. Indeed, the correlations of FMS/
depression symptoms with the serotonin level were 
in the opposite direction in one study [89]. Clinical 
correlates of the neurotransmitter levels are yet to be 
clarified.

Hypothalamic-pituitary-adrenal 
dysfunction
Stress commonly exacerbates FMS symptoms; FMS 
patients seem to have trouble regulating their stress, 
showing blunted sympathetic responses to various 
types of stressors [107, 108]. Research has suggested 
that alteration of the basal pituitary-adrenal function 
may be present in FMS. Elevated serum cortisol levels 
in the afternoon [109] and increased daytime plasma 
or salivary cortisol levels [110, 111] have been shown 
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modest) results with flexible dose therapy [133]. These 
studies suffered from high attrition rates and this may 
have affected the results. Alternatively, the poorer 
results with SSRIs relative to TCAs with norepine-
phrine uptake inhibition suggest that the blockade of 
norepinephrine reuptake has additive benefit in pain 
control of FMS. Indeed, the combined therapy of fluox-
etine and amitriptyline results in superior efficacy com-
pared to use of each drug alone [125]. The results of the 
trials testing the serotonin norepinephrine reuptake 
inhibitor also seem to support the contention that the 
increased availability of both serotonin and norepine-
phrine may help FMS related pain and disability [134, 
135].

Other antidepressants
A randomized controlled trial to evaluate the use of 
inhibitors of monoamine oxidase (MAO), such as 
moclobemide for FMS patients who were free of psy-
chopathology showed very limited benefit [136]. Given 
the potential side effects and drug interactions of MAO 
inhibitors, their use for FMS does not seem justifiable. 
Another type of antidepressant drug, mirtazapine 
(Trade name Remeron), was tested in a 6-week open 
trial with 29 patients and showed significant improve-
ment in pain, fatigue and sleep in 30% (n = 10) patients 
[137]. This treatment needs to be tested in a larger con-
trolled trial.

Opioid analgesics
The exact prevalence for the use of opioids to treat FMS 
is not known but typically it does not seem to be very 
common, at least among those who are referred to a 
tertiary pain care clinic [138]. This may be sanctionable 
as evidence supporting the use of opioids for FMS is 
weak [139]. Experts seem to agree that opioids are not 
recommended for FMS patients [127].

Anesthetics
There are some reports from pilot, small sample 
studies that the use of intravenous anesthetic infu-
sion therapy (lidocaine) may be helpful for FMS pain 
[140, 141]. Similarly, patients with both FMS patients 
with concurrent myofascial pain syndrome (MPS) 
may respond well to trigger point injections; a pilot 
study with 11 patients showed that FMS patients with 
MPS experienced comparable benefit from the injec-
tion with MPS patients without FMS, although FMS 
patients showed prolonged post-injection soreness 
[142]. As noted, these studies are not well controlled 

analgesics such as ibuprofen and naproxenÂ€– have con-
sistently demonstrated no treatment benefit [124, 125]. 
Thus, even though NSAIDs continue to be commonly 
used to treat FMS [42], research does not provide any 
support for the use of anti-inflammatory agents.

Sedatives/hypnotics
Benzodiazepine or non-benzodiazepine hypnotic 
agents are also commonly used on the basis that 
improvement of sleep and mood may help FMS symp-
toms. However, controlled studies showed no benefit 
[52, 124, 126]. Moreover, the improvement in sleep 
has not been consistently reported, and there is no evi-
dence of improved mood as a result of using hypnotic 
drugs. Thus, in general, hypnotics/sedatives appear to 
be of only limited use in the treatment of FMS. Indeed 
some consider these as a class of drugs to avoid given 
the potential complication associated with long-term 
use [127].

Tricyclic antidepressants
Amitriptyline and cyclobenzaprine are two tricyclic 
antidepressant (TCA) compounds that show prom-
ising effects. Typically, the dosage of amitriptyline 
is much lower than the therapeutic dose for treating 
depression. Starting doses of 10 mg/day for amitrip-
tyline or 5 mg at bedtime for cyclobenzaprine are 
commonly recommended [127]. Research has also 
shown that a higher dose does not necessarily have 
improved therapeutic benefit [128]. Meta-analysis 
evaluating the efficacy of these drugs shows good 
treatment benefit in treating pain, fatigue, and sleep 
disturbance associated with FMS [129]. However, 
the degrees of the efficacy seem to vary greatly across 
studies as well as patients within a study. It has been 
estimated that approximately a third of FMS patients 
respond to this regimen [130]. Nortriptyline, which 
has a better side effect profile seems to improve some 
FMS Â�symptoms although to a lesser extent than does 
Â�amitriptyline [131].

Selective serotonin reuptake inhibitor and serotonin 
norepinephrine reuptake inhibitor
The introduction of selective serotonin reuptake 
inhibitor (SSRIs) was received with great enthusiasm 
since SSRIs are a safer alternative to TCAs that could 
still address the serotonin dysregulation in FMS. 
Initially, however, trials testing SSRI for FMS showed 
only a modest degree of improvement in pain, sleep 
and mood [125, 132] and somewhat better (but still 
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double-blind, placebo-controlled study evaluating the 
effects of daily growth hormone injections for 9-months 
in FMS patients with known IGF-1 deficiency. The 
injections increased the level of IGF, and patients expe-
rienced greater improvement 6 months into the treat-
ment than did the placebo group, but not to the point of 
remission. Unfortunately, this is an expensive protocol. 
As a related treatment, the use of pyridostigmine was 
tested in combination with regular exercise, with the 
assumption that pyridostigmine should improve the 
growth hormone response to exercise [150]. The ther-
apy improved the IGF level but did not change pain 
and fatigue. Sleep and anxiety did show significant 
improvement, making the investigators speculate that 
it may improve the vagal tone of FMS patients.

Non-pharmacological modalities: physical 
modalities
Exercise
It has been repeatedly demonstrated that FMS patients 
are physically deconditioned and this may contribute to 
the FMS symptoms [151]. It is generally considered that 
incorporating a fitness program into FMS treatment is 
desirable. However, the empirical evidence indicates 
that the efficacy of fitness programs, when used as the 
sole treatment modality, depend upon the content and 
intensity of the program. As the results are not always 
positive, the benefit of any fitness programs should be 
judged against the specific content of the programs.

Thus far, research seems to point to the direction 
that fitness programs for FMS patients should impose 
some exertional efforts. Programs that included sub-
maximal aerobic exercises [152, 153] as well as a com-
bination of cardiovascular and muscle strengthening 
training [154] have shown significant reduction in clin-
ical pain and hyperalgesic TP responses. Resistance, 
endurance and strengthening programs can be help-
ful in improving body strength [155] and may provide 
pain relief for FMS [156, 157]. Similarly, water-based 
aerobics seem to be as beneficial as land-based aerobic 
programs [158], and the therapeutic benefit is revers-
ible if one stops exercising [159]. On the other hand, 
low-impact exercises seem to have much lesser impact 
on FMS [160, 161].

General recommendations seem to indicate that 
high intensity exercise is acceptable for FMS as long 
as it stays below the pain and fatigue thresholds [162]; 
however, this often creates a dilemma for clinicians 
as FMS patients typically show significant exercise 

and replications of the results are needed from pro-
spective, controlled studies with a larger sample size 
before any conclusions about the value of local anes-
thetic infusion therapy can be drawn.

Antiepileptic drugs
The antinociceptive effects of antiepileptic drugs 
(AED), particularly in neuropathic pain, have sparked 
much interest in using this class of medications for 
FMS. Several double-blind, placebo-controlled trials 
suggest that pregablin (Lyrica®) leads to significantly 
better outcomes in pain, fatigue, and sleep than pla-
cebo, although significant response variations exists in 
terms of therapeutic and adverse effects [143–145]. The 
most common side effects are dizziness and somno-
lence, and many patients seem to feel that weight gain 
and peripheral edema are also a significant issue. The 
drug gained the FDA approval in 2007. A recent study 
suggests that a related drug gabapentin (Neurontin®) 
may also have similar treatment effects [146]. So far, the 
AED trials only tested the short-term benefit; further 
studies to evaluate the longer-term effects are needed.

Dopamine agonist
An open trial with a small group of patients for using 
ropinirole (Requip®), a dopamine agonist, showed some 
promising results in reducing FMS symptoms [147]. A 
recent double-blind placebo controlled study tested 
the efficacy of Pramipexole (Mirapax®), another dopa-
mine agonist that is frequently used to treat Parkinson’s 
disease and restless leg syndrome [148]. After 14 weeks 
of the therapy, a significantly greater proportion of 
patients in the treatment group than those in the pla-
cebo group reported reduction in pain, fatigue, and 
disability. While the effects maybe consistent with the 
hypothesis that a disturbance in the dopaminergic sys-
tem is involved in FMS, the mechanism by which the 
dopamine agonists reregulate the disturbance is not 
understood at this time. Furthermore, the two afore-
mentioned studies are at variance in their side-effect 
related drop-out rates, making it difficult to under-
stand the tolerability of dopamine agonists. Clearly, 
this is still preliminary research with some promising 
pilot results. Further research with long-term follow-
ups is needed to establish the efficacy, effectiveness, 
and safety of this treatment for FMS.

Growth hormone
Since the low level of IGF-1 (which is stimulated by 
growth hormone) is commonly observed in FMS 
patients, Bennett and his colleagues [149] conducted a 
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in symptom improvement between the treated patients 
and patients in the placebo control group.

Magnet therapy
Based upon the hypothesized therapeutic effect of 
a static magnetic field on pain inhibition, the use of 
magnetic pads for FMS was tested [168]. The results 
however showed no benefit of the pads; there was no 
difference in pain 6 months after starting use of the 
pads between those using the magnetic pads vs. those 
who used the sham pads.

Non–pharmacological modalities: 
psychological modalities

Biofeedback
The outcomes of the biofeedback training for treating 
FMS are equivocal. Some studies [169, 170] yielded 
promising effects of EMG biofeedback, whereas other 
studies [170, 171] showed no benefit in improving FMS 
symptoms. The analysis of EMG biofeedback is some-
what complicated because the training involves several 
steps. First a patient must learn to readily detect ten-
sion, and then he or she must be able to alter that ten-
sion state using the learned relaxation skill. The degree 
to which the efficacy of EMG biofeedback depends 
upon patients’ ability to learn to detect tension and 
control relaxation response needs to be clarified.

More recently a new wave of biofeedback therapy, 
heart-rate variability (HRV) feedback, is of great inter-
est. Heart-rate variability is a measure of the changes 
in the beat-to-beat intervals of heart rate, reflecting 
how the autonomic nervous system functions. Because 
heart rate changes as a function of respiration, the feed-
back is given to modify HRV by consciously manipulat-
ing breathing. Despite the general sense of excitement 
for the HRV biofeedback training, there is only one 
open trial testing the efficacy of this method [172]. The 
results showed some improvement in pain, mood and 
function at the 3-month follow-up.

Hypnosis
The efficacy of hyponotherapy has been evaluated 
in comparison to a program consisting of massage 
and relaxation training [173]. Statistically significant 
improvements in pain, fatigue, sleep, and emotional 
distress were observed in patients receiving hypono-
therapy at the post-treatment and 3-month follow-up. 
Although the results seem promising, the clinical sig-
nificance of the changes was not clear. For example, 

intolerance. Another problem is high attrition; over 
40% drop-out rates are not uncommon in trials test-
ing exercise for FMS. Relatedly, poor compliance may 
attenuate the efficacy of exercise. Some have suggested 
that although the benefit of exercise therapy may not 
solely depend upon the improved physical capacity per 
se, compliance to regimen seems critical in achieving 
and maintaining the treatment gain [153, 163].

Manipulation therapy
Chiropractic therapy is one of the most popular physi-
cal modalities for FMS. For example, 40% of FMS 
patients who were evaluated at a tertiary pain care 
clinic reported to have undergone chiropractic therapy 
[51]. However, very little empirical research has been 
conducted to test the efficacy of chiropractic therapy 
in general. Thus far, available evidence is not very sup-
portive for treating FMS [164]. Recently, daily connec-
tive tissue manipulation, combined with ultrasound 
therapy for 20 days showed modest improvement in 
some FMS symptoms [165]. Clearly more research 
needs to be done in this area, and future studies should 
include a larger sample size and an attention-control 
group. The latter is particularly important since patients 
in the treatment group receive extensive “hands-on” 
care. Wait-list controls would not be sufficient to rule 
out a possibility that the observed efficacy may be due 
to non-specific effects based upon personal interac-
tion between a therapist and patients. A control group 
receiving therapist contact to control the attentional 
factor is needed.

Acupuncture
A recent randomized control trial [166] suggests that 
modest benefit, at least for a relatively short period 
of time, could be expected by adding acupuncture 
to medication management and exercise therapy. 
Another trial, testing the efficacy of electroacupunc-
ture [54] showed that compared to the sham insertion 
of the needles 2 cm away from the true points, the true 
treatment resulted in statistically greater improvement. 
Despite the results, however, many patients remained 
highly sensitive to pain at the post-treatment.

Light therapy
A series of bright light therapy sessions have been 
tested for FMS patients with a significant level of sea-
sonal alteration in their symptoms [167]. Since light 
therapy is commonly applied for seasonal affective 
disorder, it was examined in this subgroup of FMS 
patients. However, there was no significant difference 
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emotional distress, and functional disability. The con-
trast suggests the importance of putting emphasis on 
learning, practicing and internalizing new and adap-
tive coping skills. Intensive rehabilitative programs 
that included medication management along with 
physical therapy and psychological modalities [59, 
184] also yielded significant improvements in various 
FMS-related areas including pain, fatigue, mood, and 
functioning.

It is also interesting to note that these treatment 
programs all include various treatment components 
(e.g., physical exercise, psychosocial treatment) that 
show much more modest results when used as single 
modalities. Thus, the total effects of a multidisciplinary 
program seem greater than the sum of all the single 
therapy components. This suggests that there may be 
an interactive effect of different treatment components, 
potentiating the efficacy of each therapeutic compo-
nent to address various FMS problems.

Case discussions
We would like to present two patients with similar 
baseline information, both of whom underwent an 
identical structured therapy program with somewhat 
different results. The baseline information for these 
patients is listed in Table 18.3. At the time of the eval-
uation, both patients were found to be quite deacti-
vated and sedentary. They were intolerant to physical 
exercise and complained of shortness of breath and 
sense of racing heart upon very mild exertion. One of 
the patients (S) used a cane to walk, and complained 
of unrestorative sleep despite hypersomnia. Patient L 
also complained of unrestorative sleep with long sleep 
latency and inability to sustain sleep for longer than 
2Â€hours at a time.

Both patients underwent a 10-week structured 
rehabilitation program consisting of cognitive behav-
ioral therapy (CBT) and activating physical therapy. 
The sessions were given weekly in a group format of 
4–6 patients. For the first 4 weeks, they received inten-
sive 2-hour CBT per week, aiming at helping them 
acquire adaptive behavioral and cognitive skills to 
manage pain and disability. Activating physical ther-
apy started in week 5 in combination with CBT. During 
weeks 6–9, didactic physical therapy education to help 
them understand body mechanics, posture, and pacing 
was included. Physical therapy was 1 hour long, with 
20 minutes of stretching (including warm-up and cool-
down), 20 minutes of aerobic exercise, and 10 minutes 
of strengthening. The baseline was determined during 

pain levels of 6.0 and 7.1 on a 0–10 scale at post-treat-
ment and follow-up, respectively, in the hypnotherapy 
group, seem to indicate that considerable levels of pain 
still were reported by patients following the treatment.

Combined psychological-behavioral techniques
Several investigators have combined different psycho-
logical techniques [174–177]. Generally the combina-
tion consists of educational lectures and some cognitive 
and/or behavioral stress management skills. Overall, 
the interpretation of the results testing the combined 
psychosocial techniques is not very impressive due to 
poor methodology (e.g., use of non-Â�parametric analy-
ses, no control group). High drop-out rates are very 
common in these trials and how different components 
affect different symptoms of FMS is not clearly deline-
ated. However, the improvement seems to accompany 
a declining sense of helplessness [177], suggesting 
that the efficacy of psychologically oriented programs 
may be best focusing on techniques that can change 
helplessness.

Multidisciplinary treatments
Given the multifactorial nature of the illness, a grow-
ing number of investigators have emphasized the 
importance of addressing multiple factors associated 
with FMS [178]. The systematic evaluation of the tri-
als testing various types of multidisciplinary treatment 
programs for FMS is not easy because the therapy 
types and parameters of the programs vary greatly. It is 
also labor and cost intensive to conduct a clinical trial 
involving multiple treatment options. The systematic 
reviews suggest that most studies are “poor” quality 
and it is difficult to interpret the results [179]. On the 
other hand, the dilemma is that conducting a “high 
quality” clinical trial of a multidisciplinary treatment 
often risks it becoming experimentally “sterilized” and 
removed from reality. When the testing protocols do 
not mirror what actually goes on in the real world, one 
faces the irony of pursuing evidence-based medicine 
that relies upon unrealistic clinical practice.

The majority of multidisciplinary research includes 
several components:Â€ educational, exercise, and psy-
chological therapies that are generally standardized 
with or without medication management that is gener-
ally individually tailored. Typically, the programs that 
emphasize information provision with less focus on 
coping skill acquisition [180, 181] result in less success. 
Programs aiming at the acquisition of coping skills 
and physical exercises [182, 183] seem to reduce pain, 
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improved, and she was much less symptomatic 
although her treadmill walking distance did not appear 
to increase very much from the baseline.

Patient L showed a somewhat different picture. She 
showed consistent improvement in the distance she 
walked across time. Although she was compliant with 
the program requirements and reported a subjective 
sense of overall improvement at the post-treatment 
and 6-month follow-up visits, she continued to take 
Ambien for sleep with no appreciative benefit. She 
continued to struggle with chronic fatigue and low 
mood.

These two cases illustrate the complexity of inter-
preting FMS treatment responses. As reviewed earlier, 
the combination of exercise and CBT has been shown 

the evaluation and they began their exercise at 70% of 
their baseline levels to gradually increase the exertion 
requirement. Daily home exercise plan was developed 
for each patient and recorded. Table 18.4 shows some 
symptom and functional parameters across time for 
these patients.

Patient S showed overall worsening of symptoms 
(VAS) and function (treadmill walking distance) at the 
end of the treatment. However, she enjoyed the pro-
gram and showed excellent compliance with exercise 
requirements and CBT homework. She rearranged 
some of the exercise sequences to fit her needs better 
and continued to apply what she learned in the treat-
ment. At 6 months, she was no longer using the cane, 
her depression remitted, her sleep and functioning 

Table 18.3â•‡ Background information for two patients

Patient S Patient L

Demographic 58-year-old recently widowed female 49-year-old married female

Pain history 8-year history of FMS, insidious and gradual 
onset

12-year history of FMS, insidious and 
gradual onset

Treatment history Physical therapy, chiropractics, ultrasounds, 
TENS

Physical therapy, medications, 
chiropractics

Symptomatic complaints Diffuse pain, joint pain, chronic fatigue, 
sleep disturbance, irritable bowel syndrome, 
monthly tension type headaches, depression, 
feeling unbalanced

Diffuse pain, joint pain, chronic fatigue, 
sleep disturbance, stress-induced 
headaches, cold sensitivity, persistent 
diarrhea, muscle tenderness

Psychiatric diagnosis Major depressive disorder, characterized with 
anhedonia, apathy, and lethargy

Dysthymic disorder

Work status Not working due to pain Not working due to pain

FMS-related medications None Ambien, ibuprofen

FMS: fibromyalgia syndrome; TENS: transcutaneous electrial nerve stimulation.

Table 18.4â•‡ Treatment results

Patient S Patient L

Baseline
Post-
treatment

6-month 
follow-up Baseline

Post-
treatment

6-month 
follow-up

TP count 18 18 18 12 17 12

TP severity 3.06 2.16 1.61 1.33 2.66 1.50

VAS pain 38 70 18 40 40 30

VAS fatigue 42 70 20 63 68 80

VAS not refreshed in AM 68 64 55 52 72 80

Treadmill distance 0.33 0.25 0.38 0.42 0.6 1.0

Psychiatric diagnosis MDD MDD MDD in 
Remission

Dysthymia Dysthymia Dysthymia
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correlates of FMS. The recurrent theme is the presence 
of some abnormalities in the neuro-endocrine-immu-
nological system in FMS but no single item explains 
the entire FMS phenomena. These systems are all an 
integrated part of human biological entity; thus one 
system failure is likely to lead to another system fail-
ure, creating a complex cascade response set that may 
not be clearly understood in our current scientific 
methodology. To further our scientific understanding 
of FMS, we must work on building a comprehensive 
and integrative model of the dysregulated systems 
that contribute to the development and maintenance 
of FMS. Unfortunately, scientists are often divided 
into various systems or disciplines, and it is easy for 
us to become one of those “blind physicians” touch-
ing only a small portion of an elephant to describe 
it. Transdisciplinary efforts are critical for making a 
major step towards understanding a complex, multi-
system pain disorder.

Treatment outcomes, despite a range of proto-
cols, are not convincingly impressive. The quality of 
the methodology has also dampened the enthusiasm 
particularly for non-pharmacologic therapies. Even 
for well-controlled studies, statistical significance that 
is enlisted as evidence for the efficacy may have ques-
tionable clinical significance. For example, if a Drug 
A showed pain reduction (say 50%) in 25% of the 
treated patients whereas a placebo drug showed such 
improvement in 12% of the patients, it still could be 
statistically significant with a large sample size. From 
this result, could we conclude that Drug A works for 
FMS? How would a physician know if a patient sitting 
in his/her office right at this moment could benefit 
from this drug?

We clearly have a long way to go before having a 
significant impact on successful treatment of FMS at 
the public health level. Advancements in improving 
outcome research in this field would require us to find 
better ways to handle the multiple problems associ-
ated with FMS. Fibromyalgia outcome variables are far 
from standardized and this makes it very difficult to 
integrate the outcome results. To further integrate the 
clinical reality into FMS treatment outcomes studies, 
it is important we have better understanding of how 
these different outcome measures interact with one 
another. Co-variations of the symptoms across time 
and across situations do occur in FMS, yet we have 
very little understanding of them. Clinicians often 
anecdotally recognize that FMS symptoms do not go 
away simultaneously, and improvement in one area 

to be beneficial in clinical trialsÂ€– that is as a group, 
patients show better improvement with the combin-
ation treatment than those in the control group. In these 
trials, we rarely focus on individual variations in treat-
ment response. We have two patients here, seemingly 
presenting similar FMS symptomatology, who showed 
very different treatment responses. Clearly, the cases 
show how confusing the treatment results can be. Given 
that Patient L doubled her walking distance from the 
baseline to the 6-month follow-up visit, should we con-
sider her a positive responder to the treatment? Patient 
S showed very little changes in her ability to walk on the 
treadmill. She actually showed overall worsening at the 
end of the treatment. However, later on, long after the 
treatment ended, she showed substantial improvement 
in all aspects of her FMS and function.

When we treat a multi-symptom disorder with 
multiple modalities, we often resort to the scientific 
shot-gun approach, with an assumption that some bul-
lets must hit some symptoms. Clinical trials can tell 
us what may work as a whole; however, we have very 
little understanding of how treatment interacts with 
patients. Take Patient SÂ€– how was she able to improve 
long after completing the program despite her seem-
ingly negative response to treatment initially? The 
answer may lie somewhere in her personal styles and 
predispositions. For example, this may reflect her indi-
vidual needs for gradual adaptation to a healthier and 
more active lifestyle. Or she may have needed to lift her 
depression first then started to function better, which 
resulted in overall improvement in FMS. At this time, 
we can only speculate.

Patients, although grouped together by common 
symptoms, are individuals with a variety of person-
alities, predispositions, learning histories, and envir-
onmental circumstances. To understand how these 
individual characteristics need to be considered in 
treatment efficacy, we may have to abandon our reduc-
tionistic paradigm and start looking into individual 
causal modeling that takes “person variables” into 
consideration in the outcome equations. With recent 
advancement in methodology and statistics, we are 
better equipped to face this challenge. Only then, we 
can begin to address the issue of evidence-based, per-
sonalized medicine for FMS.

Summary and future directions
Research in the past three decades has greatly 
enhanced our knowledge on the neurophysiological 
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	14.	 Smythe H. Nonarticular rheumatism and the fibrositis 
syndrome. In Arthritis and Allied Conditions; A 
textbook of rheumatology 8th edn [ed. L Hollander]. 
(Philadelphia, PA:Â€Lea & Febiger, 1972), pp. 874–4.

	15.	 Yunus MB, Masi AT, Aldag JC. Preliminary criteria for 
primary fibromyalgia syndrome (PFS):Â€multivariate 
analysis of a consecutive series of PFS, other pain 
patients, and normal subjects. Clin Exp Rheumatol 
1989; 7:Â€63–9.
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Rheumatol 1995; 9:Â€599–614.

	17.	 Goldenberg DL. Fibromyalgia syndrome a decade 
later:Â€what have we learned? Arch Intern Med 1999; 
159:Â€777–85.

	18.	 Clauw DJ, Crofford LJ. Chronic widespread pain and 
fibromyalgia:Â€what we know, and what we need to 
know. Best Pract Res Clin Rheumatol 2003; 17:Â€685–701.

	19.	 Fitzcharles MA, Boulos P. Inaccuracy in the diagnosis 
of fibromyalgia syndrome:Â€analysis of referrals. 
Rheumatology (Oxford) 2003; 42:Â€263–7.

	20.	 Katz RS, Wolfe F, Michaud K. Fibromyalgia diagnosis:Â€a 
comparison of clinical, survey, and American College 
of Rheumatology criteria. Arthritis Rheum 2006; 
54:Â€169–76.

	21.	 Pamuk ON, Yesil Y, Cakir N. Factors that affect the 
number of tender points in fibromyalgia and chronic 
widespread pain patients who did not meet the ACR 
1990 criteria for fibromyalgia:Â€are tender points a 
reflection of neuropathic pain? Semin Arthritis Rheum 
2006; 36:Â€130–4.

	22.	 Wolfe F. The relation between tender points and 
fibromyalgia symptom variables:Â€evidence that 
fibromyalgia is not a discrete disorder in the clinic. Ann 
Rheum Dis 1997; 56:Â€268–71.

	23.	 McCarberg B, Barkin RL, Wright JA, et al. Tender 
points as predictors of distress and the pharmacologic 
management of fibromyalgia syndrome. Am J Ther 
2003; 10:Â€176–92.

	24.	 Ejlertsson G, Eden L, Leden I. Predictors of positive 
health in disability pensioners:Â€a population-based 
questionnaire study using Positive Odds Ratio. BMC 
Public Health 2002; 2:Â€20.

	25.	 Bombardier CH, Buchwald D. Chronic fatigue, chronic 
fatigue syndrome, and fibromyalgia. Disability and 
health-care use. Med Care 1996; 34:Â€924–30.

	26.	 White KP, Speechley M, Harth M, Ostbye T. The 
London Fibromyalgia Epidemiology Study:Â€direct 
health care costs of fibromyalgia syndrome in London, 
Canada. J Rheumatol 1999; 26:Â€885–9.

	27.	 Middleton GD, McFarlin JE, Lipsky PE. The prevalence 
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may be necessary for another symptom to get better. 
Perhaps some symptoms involve more extensive layers 
of the neuro-endocrine-immunological systems than 
others, thereby requiring more extensive treatment 
for a longer duration. In other words, some outcomes 
may be “relational”, rather than static. Given the com-
plex multi-system nature of the disorder, FMS clinical 
research will require going over and beyond the trad-
itional approaches and applying innovative and novel 
conceptual and methodological ventures.
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Introduction
The negative impact of arthritis on virtually every 
aspect of society is so great as to be almost inestima-
ble. In addition to direct costs of care, the indirect 
costs resulting from arthritis-related work disability, 
absences, and decreased productivity, are monumen-
tal [1–3]. Thus, arthritic conditions not only generate 
pain and suffering, but contribute to financial hard-
ship, decreased quality of life, and life dissatisfaction 
[4–8]. The resulting social and psychological impact of 
arthritic conditions can be staggering.

According to the National Health Interview Survey 
[9] over 46 million adults in the USA have some form of 
arthritis. Almost half of these adults, i.e., 18.9 million 
patients, have limitations in daily activities attribut-
able to the arthritis [10]. Arthritis prevalence increases 
with age and is higher among women in every age 
group in the USA [11]. Prevalence rates are expected 
to rise; by the year 2030 an estimated 67 million adults 
in the United States will have diagnosable arthritis [9]. 
The adverse impact of arthritic conditions is therefore 
expected to rise significantly.

Despite these and other problems and challenges 
faced by arthritis sufferers, there are now more and 
varied treatment options available to them than in 
the past. The first portion of this chapter will examine 
current diagnostic and treatment approaches to osteo-
arthritis, rheumatoid arthritis, and systemic lupus ery-
thematosus. The second portion of this chapter will 
address psychological and psychopharmacological 
treatment approaches, particularly for pain manage-
ment, in arthritic conditions.

Osteoarthritis
Osteoarthritis (OA) is a musculoskeletal problem that 
causes stiffness, loss of mobility, pain, and swelling in 
one or more joints. The symptoms are typically due to 
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inflammation and degeneration in such joint structures 
as cartilage, bone, muscles, ligaments, and synovium. 
Any joint can be affected by OA but typically weight 
bearing joints such as the hips, knees, low back, and 
ankles are prone to this disorder. Furthermore injuries 
to joints may predispose those parts of the body to early 
development of OA such as might be found in relatively 
young individuals who have sustained sports injuries, 
e.g., from participation in football or basketball. Unlike 
systemic inflammatory connective tissue diseases, OA 
is not a disorder that is characterized by extra-articular 
manifestations, e.g., rheumatoid vasculitis or pleural 
pericarditis of systemic lupus erythematosus. That is 
not to imply, however, that OA cannot be extremely 
painful and does not deserve serious consideration.

Typically, the pathology of OA follows a progression 
starting with the loss of cartilage matrix which predis-
poses the affected joint to further injury. As OA progresses 
there tends to be alterations to underlying bone as well as 
associated wear and tear on the cartilage with the devel-
opment of bony outgrowths called osteophytes at the 
periphery of the affected joint. Often debris, cartilage 
and bone degradation products occupy the joint space, 
and eventually more cartilage breakdown occurs when 
the synovium or joint lining becomes inflamed due to 
the release of inflammatory mediators such as cytokines 
and enzymes. Further cartilage damage and reactive 
bone formation occurs and eventually, if unchecked, the 
affected joint may become totally dysfunctional leading 
to significant morbidity and impairment.

Osteoarthritis is the most common joint disorder 
not only in the USA but worldwide. Radiographic 
evidence of OA is present in most people age 65 years 
or older and in over 80% of those older than 75 years. 
Furthermore, approximately 11% of people older than 
64 years have knee OA that is causing pain, and/or 
stiffness and/or functional limitations [12]. Knee OA 
has been cited frequently as a cause of impairment and 
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pattern. The typically clear, yellow or straw-colored fluid 
tends to be slightly viscous and has only a few thousand 
leukocytes compared to the more intensely inflamma-
tory joint fluid seen in other arthropathies. There has 
been evidence that suggests that inflammation of the 
synovial membrane augers poorly as it is often asso-
ciated with a faster disease progression and ensuing 
impairment [22]. Furthermore, frequent use of mag-
netic resonance imaging (MRI) has also been helpful in 
determining the severity of OA. One study suggested 
that bone marrow lesions detected by MRI correlated 
fairly well with higher levels of pain in OA patients. Also 
those patients with knee OA and such lesions did have 
more rapidly progressing disease.

The pain experienced by OA sufferers tends to be 
multi-factorial in its generation and perpetuation. 
Both peripheral and central mechanisms contribute 
to the misery experienced by many OA patients. The 
Â�periphery-linked wear and tear and/or injury cause 
activation of inflammatory mediators such as inter-
leukin-1 and prostaglandins which can lead to disease 
progression [23]. In particular, prostaglandin E2 can 
contribute to the inflammatory process by sensitiz-
ing peripheral nociceptor terminals producing local-
ized pain. This may be due to a direct effect or due to 
the increase in cyclooxygenase-2 [24, 25]. The central 
nervous system gets involved after the A-delta fibers 
and C fibers transmit the nociceptor impulses through 
the peripheral nerve up to the dorsal root into the 
dorsal horn of the spinal cord and eventually to the 
central nervous system. The nociceptive impulses are 
interpreted via connections between the thalamus and 
cortex resulting in a conscious awareness of the pain, 
discussed in Chapter 2.

It is not an uncommon clinical occurrence for joint 
inflammation to be successfully treated with pharma-
cologic agents only to have the patient still complain-
ing bitterly of pain. It should be borne in mind that 
many patients with arthritis have concomitant fibro-
myalgia [26] and other co-morbidities contributing to 
global perception of pain. In the absence of co-morbid 
conditions, it is conceivable that objectively verifi-
able pathology (e.g., damage seen by X-ray or number 
of swollen joints) may appear to be at odds with the 
patients’ reported pain level. Such discrepancies sug-
gest that psychological and emotional determinants 
may be extremely important in the appreciation of 
subjective pain ratings. Merely addressing the adverse 
nociceptive stimuli from inflamed joints would be 
inadequate to help the patient in an optimal way and 

disability [13, 14]. There are many reasons for that. The 
knee is a weight-bearing joint and is often injured by 
work and/or sporting activities. Many patients often 
gain weight as they age. Being overweight or obese can 
be a risk factor in the development and/or exacerbation 
of knee OA [15–17]. In addition to obesity, age is the 
most common identifiable risk factor for OA. Certainly 
genetics may also play a role. Bone abnormalities or 
inherited traits such as dysplasia or malalignment can 
subject joints to unusual stresses which could increase 
the likelihood of the development of OA. There is also 
slight sex difference, particularly in location of OA 
independent of age or physical activity. For example, 
hand OA is more prevalent in women while men are 
more prone to develop hip OA.

Osteoarthritis is an extremely costly disease. It is 
the most common cause of disability in the USA. One 
study measured both direct medical payments and lost 
productivity and came to the conclusion that the cost 
to the USA was $86 billion in 1997 [18]. The costs are 
bound to rise. A subcommittee of the American College 
of Rheumatology (ACR) estimated that more than 20 
million Americans will develop OA [19] as the popula-
tion ages and as obesity becomes more prevalent.

The diagnosis of OA is usually made after taking a 
history, doing a physical examination and performing 
appropriate radiographic and laboratory tests. Typically, 
a patient with OA will complain of pain on use of a joint 
associated with gelling and stiffness of the joint. Gelling 
and stiffness, if present, typically last less than 30 min-
utes and often patients will say once they start moving 
the joint they will feel a grinding, clicking, or crunching 
of the joint in question. Other signs include atrophy of 
the muscles surrounding the joint and, in the case of OA 
of weight-bearing joints, an altered gait would often be 
present. Instability of joints occurs in late stages of OA. 
X-rays typically show marginal osteophytes, joint space 
narrowing, some bony sclerosis and cyst formation as 
well as malalignment [20, 21].

As opposed to rheumatoid arthritis and systemic 
lupus erythematosus, laboratory investigations are not 
particularly helpful in the diagnosis of OA, although 
negative tests will assist with ruling out other disorders. 
For example, the erythrocyte sedimentation rate (ESR), 
typically a very sensitive test for systemic inflammation, 
tends to be normal or only slightly elevated in OA com-
pared to the autoimmune mediated rheumatologic dis-
eases. Moreover, serology tends to be negative or weakly 
positive. Synovial fluid analysis may be helpful in that 
results tend to show a relatively non-inflammatory 
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If pharmacologic and non-pharmacologic treat-
ments for osteoarthritis fall short of the mark other 
courses of action may be necessary. Intra-articular 
injection with a corticosteroid and local anesthetic mix-
ture has been used for decades and can be quite effective 
in providing temporary pain relief in an affected joint 
[34]. However, there is no proven benefit in terms of the 
halting of disease progression. Visco-supplementation 
is an alternative approach for patients who failed the 
above therapies. There are several products on the 
market, all of which have been termed “hyaluronans.” 
Because OA patients tend to have a decreased concen-
tration of decreased molecular weight of hyaluronic 
acids in the joint space those substances no longer pro-
vide the necessary shock absorption and lubrication, as 
they had done in the past. Hyaluronan supplementation 
has been used to help replenish and restore normal joint 
function by replacing the hyaluronic acid molecules 
that have been heretofore degraded and changed. The 
active ingredient in all of the five available hyaluronans 
on the market to date have been extracted from chicken 
combs or made from bacterial cells. All of the products 
are indicated for knee osteoarthritis but, in principle, 
they can be used for osteoarthritis of any joint. They 
have a good safety profile and there is some evidence 
that preparations can promote normal cartilage growth 
[35]. Clinical acumen must dictate how and when these 
agents should be used. In contrast to intra-articular cor-
ticosteroid injections hyaluronans do not raise blood 
sugar and have not been shown to have an adverse affect 
on cartilage or the surrounding structures.

When all else fails surgery should be considered. 
Surgery can help relieve pain and improve joint mobil-
ity and can enhance the quality of life for many patients 
who otherwise would not be able to ambulate or per-
form even the most modest of activities of daily living. 
Arthroscopic surgery can be used to provide short-
term relief in some cases but for the most definitive 
result conventional surgery may be necessary. There are 
several operations available, including osteotomy, hip 
resurfacing, partial joint replacement, and complete 
joint replacement. Naturally, the latter procedures are 
major surgical endeavors, and there are significant risks 
involved including deep venous thrombosis, infection, 
pulmonary embolism, prosthesis fracture, and disloca-
tion. Post surgery, the patients must participate in an 
extensive rehabilitation program that must be followed 
carefully in order to obtain optimal results.

In summary while osteoarthritis is not a systemic 
inflammatory connective tissue disease and is not 

other interventions may be needed to optimize the 
ability of the patient to function [27, 28].

Several treatment modalities are available to the 
patient with OA; several pharmacologic approaches 
have been reviewed in the ACR sub-committee on 
osteoarthritis guidelines [29]. First and foremost, the 
patient must be informed about his condition and how 
he can actively participate in his treatment. Each patient 
should be made aware of any aggravating factors pecu-
liar to his situation. For example, the “weekend war-
rior” who persists in doing strenuous exercise which 
includes impact loading on the joints must be cau-
tioned that these activities could result in a worsening 
of his OA. Those exercises and activities causing little 
impact loading on the joints, e.g., swimming or aqua-
aerobics, are preferred. If the patient is over-weight a 
weight reduction regimen should be initiated.

Other non-pharmacologic treatments include sup-
plementation with chondroitin sulfate 800 mg to 1200 
mg daily [30]. Available over-the-counter, chondroitin 
sulfate is relatively inexpensive and has been shown to 
be effective in OA [31]. Of interest is that benefits of 
chondroitin sulfate persist up to 6 months after therapy 
was discontinued.

The use of medications such as non-steroidal anti-
inflammatory drugs (NSAIDs) has been the mainstay 
of drug therapy for many years. These medications tend 
to decrease pain, stiffness and swelling, but have never 
been touted to stop the progression of OA. In fact, there 
is some evidence that certain NSAIDs may lead to pro-
gression of disease [32, 33]. Acetaminophen has also 
been used successfully to treat the pain associated with 
mild OA, but this medication may be hepatotoxic and 
should be used with caution in patients with pre-existing 
liver disease and those who drink alcohol. Tramadol is a 
centrally acting analgesic, possessing both weak opioid 
influences as well as inhibiting the uptake of serotonin 
and norepinephrine; but lacks anti-inflammatory prop-
erties. It is generally well tolerated but in some patients 
there is an increased risk of seizures.

Patients in whom NSAIDs, acetaminophen and 
tramadol have proven ineffective may require stronger 
analgesics such as opioids. Many physicians are reluc-
tant to use opioids for patients who do not have malig-
nancies for a variety of reasons, among which are fear 
of causing addiction, fears of possible oversight, and 
concerns about possible diversion. However, these 
medications can be of great benefit in certain patients 
and should be prescribed with caution but not with-
held unnecessarily.



310

Section 4.â•‡ Integrative approaches to management

disabled it is unusual for him to return to work [42], 
and often such patients have difficulty even performing 
household tasks [43]. Therefore, RA severely impacts 
a patient’s physical health, employability, and adaptive 
functioning.

Since RA is such a devastating disease, it is impera-
tive that an accurate diagnosis is established promptly 
and effective treatment be initiated as soon as possible 
to reduce the individual (and societal) burdens of the 
disorder. The ACR (formerly known as the American 
Rheumatism Association) published criteria for codi-
fying RA [44]. At least four of the following seven crite-
ria would need to be met for a patient to be classified as 
having RA:Â€(1) morning stiffness of greater than 1 hour 
most mornings for at least 6 weeks; (2) arthritis and soft 
tissue swelling of more than 3 of 14 joints/joint groups 
present for at least 6 weeks; (3) arthritis in hand joints 
present for at least 6 weeks; (4) symmetric arthritis 
present for at least 6 weeks; (5) subcutaneous nodules 
in specific places; (6) rheumatoid factor at a level above 
the 95th percentile; (7) radiological changes suggestive 
of joint erosion. Ultimately, however, the diagnosis is a 
clinical one. When a patient presents with symmetrical 
joint pain, morning stiffness, synovitis typically of the 
proximal small joints of the hands and feet, a diagnosis 
of RA should be suspected, although other arthridities 
may be responsible for the above symptoms and should 
be considered in the differential diagnosis.

Laboratory testing can be helpful. For example, a 
positive rheumatoid factor (RF), especially a high titer, 
strongly suggests a diagnosis of RA, although about 
30% of patients with RA have a negative RF and RF can 
be positive in other disorders [45]. This is not surpris-
ing since RF is an autoantibody caused by immune dys-
regulation. More recently, a serum cyclic citrullinated 
peptide antibody test has been used in order to help 
the clinician diagnose a patient with RA. This particu-
lar blood test is more specific for RA and positive in 
approximately 80% of RA patients but rarely positive in 
patients who do not have RA resulting in a specificity 
of approximately 98% [46]. One benefit of this particu-
lar test is that it is often positive in early stages of RA 
and can often herald disease onset. Other tests can be 
important such as the ESR which is often elevated in 
inflammatory conditions, C-reactive protein (CRP), 
and anti-nuclear antibody (ANA). X-rays and even 
MRI scanning can be helpful in the diagnosis of RA 
but typically erosions do not occur until the disease has 
been established. Of interest is that cardiovascular dis-
ease has become the leading cause of death in patients 

associated with extra-articular manifestations, it can 
cause tremendous pain and disability. Osteoarthritis 
can be extremely costly in terms of direct costs (i.e. 
treatment modalities) as well as indirect costs (e.g., lost 
wages, decreased production, disability). To obtain the 
best results the clinician must consider all co-morbid-
ities as well as the pharmacologic and non-pharmaco-
logic approaches to treatment.

Rheumatoid arthritis
Rheumatoid arthritis (RA) is a systemic inflammatory 
connective tissue disease. In addition to multi-joint 
involvement, typically presenting as a symmetrical 
polyarthritis, there are several potential extra-articular 
manifestations of the disorder causing serious inter-
nal organ pathology, diminished longevity, and in rare 
cases, death. In this way it differs from OA.

It has been estimated that approximately 1% of 
the population of the USA has RA, the majority being 
women [36]. Although it can occur at any time, it most 
often presents in the second, third and fourth decades of 
life [37]. The joints most often affected are the metacar-
pal-phalangeal joints, the proximal phalangeal joints, 
knees, ankles, and metatarsal phalangeal joints. In fact, 
in many patients the first manifestations of RA are in 
the lower extremities, particularly noticeable since they 
are weight-bearing joints. In addition to joint pain and 
inflammation, patients with RA typically have morning 
stiffness, gelling phenomenon, and fatigue. Over 30% of 
RA patients have a normochromic, normocytic anemia 
thought to be mediated by the cytokine, interleukin-6 
(IL-6); such anemia is unresponsive to nutritional sup-
plements such as vitamin B-12, folic acid or iron [38]. 
Rather, only control of the underlying disease will tend 
to normalize the blood count.

When RA strikes, it typically strikes during a 
worker’s peak years of productivity. In 1996 the cost 
of treating RA was estimated at being approximately 
$6Â€ billion. Some of those patients require corrective 
surgery within 10 years of disease onset [39] adding to 
the medical and non-medical costs. The direct cost of 
RA in terms of its impact to society was estimated at 
being approximately $20 000 per patient per year, more 
than 60% of which was attributed to lost work produc-
tivity [40]. It is interesting to note that even if a patient 
with RA continues to work but at a diminished capac-
ity, the economic impact of RA has been estimated to 
be almost three times more than for a patient who is 
not disabled [41]. Once a patient with RA becomes 

  



Chapter 19.â•‡ Management of pain in arthritis

311

[51]. Including methotrexate, azathioprine, leflumo-
nide, cyclosporin as well as injectable and oral gold 
salts, combinations of DMARDs have been shown to 
be more effective in suppressing RA activity than one 
agent alone [52, 53]. For patients who have failed a 
combination of anti-inflammatory medications and 
DMARDs the use of biologics, which target inflam-
matory mediators such as tumor necrosis factor alpha 
(TNF-alpha) and interleukin-1 (IL-1), as well as B and 
T lymphocytes, may be the next logical step in treat-
ment (see Table 19.1). The early use of biologics is 
indicated once a diagnosis of RA has been established; 
their use, however, should not be delayed until signifi-
cant joint deformity or extra-articular pathology has 
occurred. Unfortunately, side effects associated with 
the use of biologics include increased risk of serious 
infections with slightly increased risk of development 
of malignancy [56, 59, 61, 63]. Other biologic treat-
ments are being developed in an attempt to improve 
efficacy while decreasing toxicity risks.

The decision to initiate potentially harmful treat-
ment in patients with RA needs to be made with 
extreme caution. It is important to weigh the risks of 
treatment against the possibility that undue hesitation, 
or inadequate treatment, may expose the patient to 
increased morbidity and even early mortality due to the 

with RA may be related to the elevation of C-reactive 
protein as well as other acute phase reactants [47]. 
Within the first year of RA erosions can be identified 
on X-rays in up to 30% of patients [48]. Within 3 years 
of diagnosis up to 90% of patients have bone erosions 
and joint space narrowing noted on plain film X-rays 
[49]. While X-rays are very helpful, MRI and ultra-
sonography may detect changes earlier than conven-
tional radiographs [50].

In the past a very popular treatment algorithm for 
RA was a representative pyramid with initial treat-
ment modalities at the base (e.g., anti-inflammatory 
medication and physical therapy) rising to the use of 
slow acting disease modifying agents and eventually 
to immunosuppressive therapy. It is recognized that 
RA can rapidly progress leading to significant joint 
destruction and deformity as well as extra-articular 
manifestations in the form of lung disease, vasculitis, 
etc., as such there has been emphasis on early and 
aggressive treatment. Anti-inflammatory medica-
tions, i.e., NSAIDS and corticosteroids, can be useful 
in alleviating symptoms of RA but do nothing to halt 
disease progression. Traditional disease modifying 
anti-rheumatic drugs (DMARDs), used in addition to 
the anti-inflammatory medications, have been shown 
to slow radiographic progression in patients with RA 

Table 19.1â•‡ FDA-approved biologics employed for rheumatoid arthritis treatment

Agent Target
Route of 
Administration Dosing Risks

Etanercept (EnbrelR)a TNF-alpha SC every week Increased risk of 
infection f

Infliximab (RemicadeR)b TNF-alpha IV every 6–9 weeks Infusion reactions; 
increased risk 
of infection and 
malignancy g

Adalimumab 
(HumiraR)c

TNF-alpha SC every 2 weeks Increased risk of 
infection h

Anakinra (KineretR) IL-1 SC every day Increased risk of 
infection

Rituximab (RituxanR)d CD-20 on B 
lymphocytes

IV Infusion reactions; 
increased risk of 
infection

Abatacept (OrenciaR)e T lymphocytes IV every 2–4 weeks Infusion reactions; 
increased risk 
of infection and 
malignancy

Sources. a Ref. [54, 55]; b Ref. [57, 58]; c Ref. [60]; d Ref. [62]; e Ref. [63, 64] f Ref. [56]; g Ref. [59]; h Ref. [59, 61].

TNF-alpha:Â€tumor necrosis factor-alpha; IL-1:Â€interleukin-1; CD-20:Â€cell-surface antigen; SC:Â€subcutaneous; IV:Â€intravenous.
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have been cases of drug-induced SLE occurring in 
patients receiving biologic agents used to treat RA, 
such as etanercept [75]. The diagnosis of drug-in-
duced SLE can be made by history, physical exam and 
laboratory testing [76]; it is reversible upon discon-
tinuation of the offending agent and implementation 
of symptomatic treatment.

The ACR first established SLE criteria in 1982; 
these were revised in 1997 [77]. These criteria were not 
intended to be used to diagnose specific patients but 
rather for use in clinical trials. Patients must present 
with four of the following eleven signs and symptoms to 
be considered to have SLE:Â€malar rash, discoid lesions, 
photosensitivity, oral ulcers, arthritis, renal disorder, 
neurologic disorder, serositis, hematologic disorder, 
positive ANA test, and immunologic disorder with 
other antibodies being positive. Alternative criteria 
were published in 1998 [78]. What all of these criteria 
have in common is an autoimmune condition char-
acterized by inflammation in various body structures 
associated with abnormal serology, such as a positive 
ANA test, positive anti-Smith antigen test, or positive 
anti-double stranded DNA test. Most importantly, the 
clinician needs to have a high index of suspicion that 
the patient indeed has systemic lupus in order to con-
sider the diagnosis, then confirm or reject it.

Since SLE can mimic virtually any disease the cli-
nician must always be circumspect in approaching 
patients who have inflammation, particularly of sev-
eral different organ systems. It is not uncommon for 
patients to have unexplained symptoms and, therefore, 
untreated SLE for many years. The initial complaints 
can be non specific:Â€fever, malaise, joint pains, myal-
gias, and fatigue. With the exception of a drug-induced 
SLE, the cause of this disease is unknown. Triggers for 
SLE exacerbations include stress, exposure to sunlight 
(i.e., UV radiation), female hormones, and infections, 
among others factors.

A good screening test is the ANA test; while a positive 
ANA is not specific for SLE, a negative ANA effectively 
excludes the disease. More specific tests for lupus are the 
anti-Smith antigen test and the anti-double stranded 
DNA antibody test [79]. Other tests can be used to mon-
itor the course of SLE. For example, the ESR is a very sen-
sitive but extremely non-specific test for inflammation. 
It often rises with disease flares and falls when the dis-
ease goes into remission. Similarly serum complement 
levels can be useful since low levels of complement sug-
gest consumption and, therefore, depletion by an over 
stimulated immune system. Low serum complements 

aggressive and pernicious nature of RA. Furthermore, 
while pharmacologic therapy is important, the pru-
dent clinician needs to also advise his patient regarding 
activity modification, stress reduction, and the need 
for physical therapy, assistive devices, counseling, and 
other healthcare resources available to patients who 
suffer from this devastating illness.

Systemic lupus erythematosus
Unlike RA, systemic lupus erythematosus (SLE) has 
such protean manifestations early in the course of the 
disease as to confound the clinician. While joint pain 
and swelling can occur in many patients with SLE, 
often the patient will initially present with anything 
from seizures to skin rashes, often different from the 
typical “butterfly” malar rash, one of the hallmarks of 
the disease [65]. Constitutional symptoms, e.g., fatigue 
and pain, abound in SLE [66–68]. Neuropsychiatric 
symptoms, including depression and psychosis are 
common features of SLE [69, 70] contributing signifi-
cantly to dysfunction.

Systemic lupus erythematosus is an autoimmune 
disease characterized by the production of antibodies 
directed against components of the nuclei of the patients’ 
cells. It primarily presents in young women although it 
can affect anyone at any age and at any time. The preva-
lence of SLE has been estimated at 1 in 2000 Americans 
but there is variability due to ethnicity, socioeconomic 
standing, and race [71]. Because it often affects young 
people, the impact of the disease can be devastating not 
only in terms of ill-health but also because of its adverse 
psychological effects due to the negative impact of SLE 
on appearance and body-image [72, 73].

Because SLE can involve any organ system at the 
outset and, therefore, mimic other diseases, its true 
nature may remain hidden for some time and the 
diagnosis of SLE can be delayed. For example, some 
patients present with anemia but the anemia may 
only be part of the picture. The same goes for other 
problems such as arthritis or pleurisy. Any part of the 
body can be affected by SLE but most often harms the 
nervous system, kidneys, blood vessels, lungs, skin, 
joints, heart and liver. Periods of increased activity 
(flares) often alternate with periods of disease qui-
escence. To further challenge the clinician, SLE can 
potentially be induced by many commonly used 
medications most notably procainamide, hydrala-
zine, and quinidine [74] medications used to treat 
cardiac arrythmias and hypertension. Recently, there 
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The mainstay of therapy consists of the anti-
Â�inflammatory medications, e.g., NSAIDs and corti-
costeroids. Musculoskeletal symptoms, mild serositis, 
and low-grade fever due to SLE typically respond to 
NSAIDs and low-dose oral steroids. Higher doses of 
steroids such as prednisone or methylprednisolone are 
often used for SLE flares to rapidly control symptoms. 
Additionally, DMARDs may be needed to prevent or 
minimize end-organ damage. One group of DMARDs, 
the anti-malarial drugs, are particularly useful in con-
trolling musculoskeletal pain and stiffness as well as 
relieving constitutional symptoms. Such medications 
should not be abruptly discontinued due to the risk of 
an SLE flare [85]. The most commonly used antimal-
arial, hydroxychloroquine, is commonly associated 
with adverse effects, e.g., gastrointestinal problems 
and minor skin rashes which can generally be easily 
managed. Rarely neuropsychiatric side effects include 
psychosis, seizures, ataxia, so they should not be used in 
patients with CNS involvement in the lupus disease pro-
cess. Another side effect, though rare, is retinal toxicity 
[86]. Screening and follow-up ophthalmologic exami-
nations are necessary in patients taking anti-malarials 
so that the medication can be tapered and, eventually, 
discontinued to avoid permanent eye damage.

Another DMARD useful in the treatment of SLE, 
particularly arthritis, serositis, skin rashes and con-
stitutional signs and symptoms, is methotrexate usu-
ally given in once-weekly oral doses. Methotrexate’s 
elimination depends on adequate renal function (i.e. 
glomerular-filtration and tubular secretion) so it 
should be used with extreme caution in patients with 
lupus nephritis. Major organ involvement, particu-
larly, lupus nephritis as well as other serious forms 
of the disease affecting the central nervous system, 
vasculature, and blood cells require such aggressive 
treatment as the use of immunosuppressive ther-
apy. Cyclophosphamide, an alkylating agent, is a 
very effective drug in managing severe SLE [87, 88]. 
However, it must be used with caution due to its poten-
tial to cause such side effects as leukopenia and hem-
orrhagic cystitis. Azathioprine, a purine analog, can 
be used instead of cyclophosphamide and is preferable 
some cases due to its more favorable toxicity profile, 
but it is generally considered to be a less effective alter-
native. Cyclosporine A, a medication often used to sup-
press the immune system in transplant recipients, has 
been used to treat both renal [89] and non-renal [90] 
SLE manifestations. Hormonal therapies have helped 
some SLE patients. Avoidance of estrogen and the use 

have often been very useful in predicting and moni-
toring SLE flares. Naturally tests to monitor end organ 
function can be useful to assess the SLE patient as well. 
For example, if kidneys are at risk repeat urinalyses and 
serum tests for blood urea nitrogen and creatinine can 
be extremely useful in monitoring the progress of ther-
apy for SLE. Occasionally, renal biopsy may be needed 
to stage disease level [80]. This is also true for serial 
white blood cell counts or platelet counts if those cells 
are the targets of the SLE disease process [81]. It cannot 
be overemphasized that SLE must be considered in any 
patient who presents with multi-system problems par-
ticularly in women of childbearing age. Systemic lupus 
erythematosus can present in numerous ways such as 
patchy hair loss (alopecia), mouth, nasal and vaginal 
ulcers, joint pain and stiffness, anemia, chest pain, prob-
lems such as pericarditis, myocarditis and endocarditis, 
seizures or psychosis. It is a condition that does not exist 
in a vacuum; afflicted patients can likewise have other 
common conditions, e.g., osteoarthritis, fibromyalgia, 
diabetes, atherosclerotic heart disease.

The bedrock of SLE management is education of the 
patient so that she better understands the nature of the 
illness, the treatment options available, and the need 
for complying with the treatment regimen. Patients 
should be cautioned about avoiding undue exposure to 
sunlight and must even use caution when taking poten-
tially photosensitizing medications such as certain 
antibodies. As previously mentioned, some drugs can 
induce SLE while others such as estrogen preparations 
may exacerbate SLE disease activity [82, 83]. As with 
other chronic diseases, a therapeutic alliance must be 
forged between patient and doctor in an atmosphere of 
trust and open communication. Many books and pam-
phlets are available through the Arthritis Foundation 
or commercially [84] to facilitate patient education; 
support groups can also be a good venue whereby 
patients could learn about SLE and get much-needed 
psychosocial support.

Pregnancy can be very hazardous for some SLE 
patients and many medications used to control the 
disease, such as cyclophosphamide and hydroxychlo-
roquine, are contraindicated in pregnancy. Thus, fam-
ily planning and safe birth control methods need to 
be discussed with SLE patients of child-bearing age. 
Furthermore since SLE and some of the medications 
used to treat SLE, i.e., immunosuppressives, can lower 
patients’ resistance to infection, the clinician must take 
symptoms such as fever, cough, sore throat, and dysu-
ria very seriously.
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profound impact on one’s functioning can also dam-
age the psyche and assault the spirit. Allopathic medi-
cine, while very helpful, is only one arm of treatment. 
Current medical treatments cannot cure RA or OA nor 
entirely eliminate arthritis-related pain and disability. 
Chronic pain conditions, such as the varied arthritic 
syndromes, can best be understood and approached 
when one considers them from the biopsychosocial 
perspective (discussed extensively in Chapters 3 and 
16). The pain associated with arthritic conditions 
can adversely affect one’s general functioning, prod-
uce disability, and reduce one’s sense of self-efficacy. 
Additionally, one’s capacity for relationships may be 
adversely affected, and changes in roles induced by 
the chronic condition can strain existing relation-
ships. There may be concomitant impairments in eco-
nomic and social functioning, leading to heightened 
dependency on others, loss of autonomy, and isolation. 
Combined, these factors can contribute to the distress 
associated with having a chronic medical condition 
lending one toward lowered self-esteem, depression, 
and anxiety. Focusing exclusively on medical interven-
tions for arthritic conditions can only partially address 
the impact they have on one’s general functioning; and 
as such, psychological interventions have been invoked 
to enhance functioning and adaptation to having such 
chronic illnesses [97].

Conversely, psychological and social factors are 
likely to have a reciprocal relationship on one’s health 
status. Specifically, disease activity may not be the 
main predictor of perceived pain and associated dys-
function. In RA, pain is not significantly related to 
variables such as ESR, grip strength, joint swelling or 
radiographic changes; but instead appears to be related 
to psychological variables, e.g., social stress, lack of 
social support, helplessness, catastrophizing, and inef-
fective coping strategies [98–100]. In OA, depression 
is a robust predictor of perceived disability, more than 
radiographic evidence of degenerative changes [101, 
102].

As described in Chapter 6 of this text, there are 
several psychiatric disorders that can accompany pain 
conditions. Clinical psychopathologic disorders, e.g., 
depression, anxiety and personality disorders, have 
been associated with arthritis [103–105]; increas-
ing disability and functional impairments [106]. Left 
untreated, depression and other co-morbid psychiatric 
conditions can exacerbate the multiple complications 
that already beset patients with arthritic conditions. 
The presence of co-morbid depression has been linked 

of male hormones have been effective in many patients. 
For example, danazol, an attenuated androgen, has 
been reported to manage lupus thrombocytopenia 
[91]. Dehydroepiandrosterone (DHEA), an adrenal 
hormone, has also been used to treat patients with 
SLE [92]. When faced with a patient with immediately 
life-threatening lupus problems such as thrombotic 
thrombocytopenic purpura, pulmonary hemorrhage 
or vasculitic, plasma exchange (plasmapheresis) may 
need to be employed [93]. When followed by intraven-
ous cyclophosphamide, plasma exchange has resulted 
in some long-term SLE remissions [94].

Many SLE patients suffer from chronic pain. 
ModÂ�erate pain can typically be treated with propoxy-
phene/acetaminophen preparations, hydrocodone/
acetominophen preparations, or anti-inflammatory 
medication such as salicylates or ibuprofen. However, 
moderate to severe chronic pain may need stronger 
opioids such as oxycodone, oxymorphone, immediate 
release preparations as well as long-term preparations 
containing morphine (e.g., AvinzaR, KadianR), oxy-
codone (OxycontinR), oxymorphone (Opana ERR) or 
methadone. A transdermal fentanyl patch may also be 
needed for chronic persistent pain because of its abil-
ity to act over a period of several days. Patients who 
require steroids frequently may develop complications 
such as diabetes mellitus, osteoporosis, obesity, fluid 
retention, and hypertension.

Since the signs and symptoms of SLE and fibro-
myalgia can overlap it is important to determine which 
problem is acting up in an SLE patient who complains 
of increased chest pain, joint pain, muscle pain, fatigue, 
decreased stamina, and malaise. Many SLE patients also 
have fibromyalgia [95]. For example if a patient’s mus-
culoskeletal pain is increased because of a lupus flare the 
use of corticosteroids would be very beneficial. However, 
if the increase in musculoskeletal pain is due to a flare 
of fibromyalgia, then systemic corticosteroids would 
not only be ineffective, but would expose the patient to 
inordinate adverse effects. Diagnosis and treatment of 
SLE can be challenging. Good treatment is available but 
the mortality and morbidity from this terrible disease 
depends on many factors including ethnicity [71, 96].

Psychopharmacologic and 
psychological aspects of arthritis pain 
treatment
While osteoarthritis, rheumatoid arthritis, and sys-
temic lupus erythematosus can ravage the body, the 
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influences on central and peripheral pain processing 
as well as synergistic effects with other medications 
[119, 120]. Centrally, antidepressants may produce 
pain relief by influencing norepinephrine (NE) and 
serotonin (5-HT) neurotransmission of the supraspi-
nal modulatory systems influencing dorsal horn pain 
transmission mechanisms [121]. Additionally, anti-
depressants may influence peripheral pain transmis-
sion mechanisms, through modulation of peripheral 
5-HT receptor activity which interact with inflamma-
tory mediators such as prostaglandin E2 or bradyki-
nin [122]. Lastly, antidepressants also may reduce pain 
through potentiation of opioid analgesia [120, 123].

The bulk of the evidence pertaining to the use of 
antidepressants in arthritis pain states has been directed 
at the utility of tricyclic antidepressants (TCAs); the 
utility of newer antidepressants in addressing arthri-
tis-related pain were generally uninvestigated. Early 
trials were limited by the fact that they lacked control 
group comparators and employed small sample sizes. 
Subsequently, few controlled studies suggest that anti-
depressants can be efficacious in reducing the pain 
associated with arthritic conditions, independent 
of effects on mood [124–127]. Some studies failed to 
demonstrate an appreciable analgesic influence from 
the use of antidepressants [112, 128, 129]. It is notewor-
thy that treatment with paroxetine (a serotonin selec-
tive reuptake inhibitor, SSRI) or amitriptyline (a TCA) 
have been, among patients with RA, demonstrated to 
reduce pain, depression and associated disability lev-
els [125]. In this study, the particular advantages of 
use of either of the two antidepressant agents could 
not be established. It is unclear if pain relieving effects 
observed with either amitriptyline or paroxetine in 
this study were attributable to direct analgesic effects 
or indirect effects, e.g., mitigating patients’ tendencies 
toward somatic preoccupation and pain scale augmen-
tation or facilitating treatment adherence.

Because of the limited empirical support for the 
use of antidepressants for their analgesic role in arth-
ritis, antidepressant use has been largely relegated to 
those persons afflicted with arthritis experiencing co-
morbid depressive and/or anxiety disorders. The utility 
of antidepressant agents in addressing arthritis-related 
pain and associated co-morbidities have as yet to be 
fully explored in empirical investigations.

Educational approaches
Arthritis education programs serve to enhance patient 
awareness about the illness, and the utility of measures 

with increased rates of mortality among RA patients in 
a 4-year observational study [107]. It is unsurprising, 
therefore, that patients with arthritis who seek medical 
treatment are more depressed than those with arthritis 
who do not seek medical care [108]; unfortunately, co-
morbid psychiatric disorders are often unrecognized 
and undiagnosed among patients with arthritic condi-
tions seeking medical treatment [109].

Management of arthritic conditions ought to 
be aimed at decreasing pain and suffering, enhanc-
ing functioning, and improving quality of life [110]. 
For example, in a recent multi-site, randomized con-
trolled trial consisting of 1001 patients with arthri-
tis, interventions directed at underlying depression 
(antidepressants and/or psychotherapeutic meas-
ures) resulted in improvements in quality of life, pain 
intensity, perceived pain associated impairments, and 
improved health status [111]. In another study, the 
combination of psychotherapy, specifically CBT, did 
not add to the therapeutic effectiveness of sertraline 
therapy in the treatment of depression associated with 
RA [112], however, no direct comparisons of antide-
pressants vs. CBT (or other psychotherapy modalities) 
were conducted to compare their relative effectiveness 
in improving depression complicating arthritic condi-
tions. Nonetheless, it appears that optimal treatment of 
arthritic pain, and efforts to optimize functioning, will 
require multi-modal treatment approaches involving 
psychiatric and psychological consultation and col-
laborative treatment.

Psychopharmacologic interventions
Extensive research has been devoted to assessment of 
the analgesic effects of psychopharmacologic agents, 
particularly antidepressants. Antidepressants may 
afford patients additional benefits beyond direct anal-
gesic influences, e.g., by mitigating clinical depressive 
states that accompany chronic painful conditions. There 
is a substantial co-occurrence of depression with a var-
iety of chronic pain conditions; it is often associated 
with increased somatic preoccupation, e.g., pain and 
associated impairments [113–115]. Depression may 
result in perpetuation of pain, increasing the number 
and severity of physical symptoms (referred to as pain 
scale augmentation), and enhancing subjective assess-
ments of pain-related disability [116–118]. Reduction 
of co-morbid depression with antidepressant use thus 
may indirectly reduce pain and perceived disability.

Antidepressants may exert direct pain-mitigating 
effects by several possible mechanisms, including 
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improvements in arthritis may be contingent upon 
intervening with patients earlier in the course of ill-
ness, e.g., soon after diagnosis, as opposed to those 
with later stages who have been entrenched with estab-
lished disease [132, 135].

Psychological therapies
Psychological therapies have emerged as relatively 
non-invasive approaches to the management of arth-
ritic conditions; the rationale for their use is based 
upon a number of considerations. One is that exten-
sive research has demonstrated the importance of 
psychological factors in the exacerbation and mainten-
ance of arthritis [100, 137]. Patients prone to experi-
encing helplessness, or who engage in catastrophizing 
(expecting the worst) or who devote energy toward 
regulating one’s emotional responses to stress tend to 
report higher pain levels and psychological distress 
[138–140]. This assertion does not negate the role of 
joint biomechanical derangements or other systemic 
effects of arthritic conditions, but emphasizes that 
the experiences and behaviors of arthritic patients are 
influenced by factors in addition to strictly mechanical 
ones. Secondly, like patients with many chronic dis-
orders, arthritis patients can benefit from approaches 
that emphasize disease management skills.

Psychological therapies focus on modifying the 
behavioral, cognitive, and physiological responses to 
pain [120]. The two psychological techniques that have 
been advocated most in arthritis include cognitive-be-
havioral therapy (CBT) and self-regulatory treatment 
(SRT) interventions. These therapies differ with regard 
to their approach, perspectives, and goals, briefly 
described below.

Cognitive-behavioral therapy focuses on belief 
systems and coping strategies that contribute to prob-
lematic behaviors of patients with arthritis [141, 142]. 
Cognitive restructuring, an interactive process involv-
ing the Socratic method, is used to teach patients to 
identify and modify maladaptive, negatively distorted 
thoughts that may lead them to avoid activities and to 
experience negative feelings, such as depression, anxi-
ety, and anger. Patients are encouraged to reappraise 
irrational, self-defeating thoughts and replace them 
with more rational alternatives. The presumption is 
that as a result of cognitive restructuring, patients will 
demonstrate less avoidance of physical activity, and will 
experience less physiological arousal and less intense 
pain. The emphasis of the coping strategies training 

such as pharmacological and surgical approaches, 
exercise and joint protection. Information may be pro-
vided in several didactic sessions, or in a home-based 
self-instructional format. Generally, controlled studies 
suggest that educational approaches have been demon-
strated to foster knowledge, but are limited with regard 
to improving pain or functional disability [130–133].

In a review of studies utilizing educational inter-
ventions among patients with OA or RA, only small 
effects on pain reduction were observed, i.e., an aver-
age of 16% pain reduction was found from pre-treat-
ment pain severity ratings in 15 controlled trials [134]. 
In addition, a meta-analysis of randomized controlled 
trials assessing the effectiveness of patient education 
interventions among patients with RA revealed that 
such programs resulted in positive effects on physical 
functioning (disability, number of painful joints), and 
psychological status (depression and anxiety sever-
ity) immediately post-intervention, but the effect sizes 
were small [135]; however, the influence on pain was 
not found to be significant. Furthermore, the posi-
tive effects of patient education programs were not 
sustained at follow-up. It is noteworthy that studies 
included in this review encompassed those invoking 
“pure” didactic and home-based self informational 
formats along with those involving combinations of 
treatment approaches, e.g., cognitive-behavioral arth-
ritis education programs that incorporated didac-
tic instruction with coping strategies training, stress 
management, and reinforcement of health promoting 
behaviors. Interestingly, whereas combined informa-
tion-behavioral programs produced significant effects 
on the aforementioned outcome measures, informa-
tion-only programs failed to do so [136].

The ineffectiveness of “pure” arthritis education in 
producing improvements in pain and disability were 
thought to be due to the fact that the provision of dis-
ease information does not naturally generalize to the 
development and refinement of disease management 
skills and behavioral strategies with which to cope with 
the disease. As such, greater emphasis in recent years 
has been devoted to the integration of psychological 
therapies into arthritis management approaches.

One reason studies investigating education pro-
grams fail to produce significant effects on pain, or for 
that matter, sustained improvements in other physical 
and psychological parameters is that patients included 
in such investigations often vary with regard to the 
duration and extensiveness of disease. Hence, ques-
tions arise as to whether physical and/or psychological 
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comparison to no treatment or to standard treatment, 
have demonstrated post-treatment improvements in 
physical (i.e., perceived pain intensity, life interference 
from pain, health related quality of life), and psycho-
logical functioning, i.e., depression severity [147; see 
also reviews in 132, 135]. However, taken in the aggre-
gate, the effect sizes for impact on pain, perceived 
Â�disability, coping, depression, and self-efficacy were 
small, but nonetheless statistically significant [147]. 
The impact of CBT on analgesic medication require-
ments has been largely unexamined; although one 
study suggested that utilization of coping strategies was 
associated with reductions in analgesic medication use 
[148]. Additionally, some studies suggest that patients 
trained in CBT demonstrate less utilization of medical 
resources, perhaps reflecting the positive influences on 
coping and emotional stabilization as a result of such 
interventions [149, 150].

Cognitive-behavioral therapy had little influence 
on physiological markers of disease, e.g., ESR, CRP, 
and rheumatoid factors. One double-blind, controlled 
study demonstrated that a CBT-focused intervention 
for patients with early stage RA produced short-term 
improvements in CRP, but not ESR, as compared 
with patients in standard medical treatment [151]. 
Although, the effects on CRP were lost at 6-month 
follow-up, these data suggest that interventions such 
as CBT may have an impact on the physical morbidity 
of arthritis. Furthermore, it remains unclear whether 
there is a direct influence of psychotherapy on inflam-
matory activity or an indirect influence, i.e., improving 
treatment adherence in the intensely followed psycho-
therapy-treated group. On the other hand, CBT had 
a positive influence on the number of tender, swollen 
joints, i.e., a clinical index of disease activity, in meta-
analysis of randomized controlled trials [147].

The effectiveness of CBT among patients with OA or 
RA has been related to modification of three core psy-
chological variables [140]. Specifically, CBT effective-
ness has been related to improvements in self-efficacy 
(one’s assessment of his/her ability to cope with pain 
and associated arthritis symptoms), control (enhancing 
one’s sense of mastery over pain), and reducing help-
lessness (the expectation that outcomes of events will 
be independent of one’s best efforts). Randomized con-
trolled trials suggest that altering the aforementioned 
variables was linked to improvements in pain severity 
and psychological dysfunction as well as reductions in 
perceived disability among patients with OA and RA 
[152–157].

component of CBT is aimed at assisting patients with 
developing a repertoire of skills for managing pain as 
well as problem-solving strategies that may be useful 
in effectively managing stress in a wide range of situa-
tions that might otherwise induce pain. Using home-
work completed by the patient and issues discussed in 
sessions, the therapist helps the patient identify and 
assess the utility of currently employed strategies, and 
develop alternatives. The approach of CBT has been 
manualized and can be conducted in an individual or 
group format [143].

Self-regulatory treatments (SRTs) are intended 
to teach patients techniques to mitigate the experi-
ence of pain by reducing the physiological responses 
that pain tends to elicit. Utilizing such approaches 
as biofeedback, relaxation training, guided imagery, 
and hypnosis, which emphasize the patient’s ability to 
reduce muscle tension, sympathetic arousal, and men-
tal distress (e.g., anxiety), SRTs aim to create an inter-
nal state that is incompatible with tension and distress 
and foster in patients a sense of mastery over their pain 
experiences.

One problem in evaluating individual psycho-
logical therapies is that they are often embedded in 
broad-based medical and rehabilitation programs 
that include several other types of treatment. Thus, in 
many studies there is significant heterogeneity in the 
definitions and content of treatments employed. For 
example, SRTs such as relaxation training and guided 
imagery are often provided in combination with CBT 
therapies rendering it difficult to determine the inde-
pendent effect of specific psychological treatments.

A second problem involves methodological 
approaches in existing clinical research. Varying out-
come measures, different sample characteristics, e.g., 
mild vs. moderately-to-severely disabled individuals; 
varying use of co-interventions, e.g., medication; and 
variations in data analysis methods [144], may obscure 
determination of the differential treatment effects of 
various psychological therapies. For example, marked 
heterogeneity in the samples of patients employed in 
studies might conceal any treatment effects derived 
from such interventions [145, 146].

Cognitive-behavioral therapy 
treatment of arthritis
The bulk of the literature on psychotherapy efficacy 
has focused on CBT treatment. Meta-analyses suggest 
that patients with arthritis who are exposed to CBT, in 
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management. At the conclusion of the intervention 
period, and perhaps at some follow-up period, the 
groups are compared with regard to use of coping strat-
egies, pain intensity, and other dependent measures. 
While efficient for purposes of empirical assessment, 
aggregate comparisons across groups of participants 
ignore the point that there is likely to be a great deal 
of inter-individual variability in terms of responsive-
ness to CBT, and overlook the fact that the psycho-
logical factors influencing arthritis-related pain and 
associated conditions almost certainly differ from one 
patient to another. As a result, when a single type of 
treatment is given to all subjects in a cohort, it may be 
highly relevant to some of them, but irrelevant to oth-
ers. There are likely to be subgroups of patients with 
chronic pain who are reasonably well adjusted and 
might only derive limited benefits from psychological 
and psychiatric intervention. By contrast, others with 
chronic pain identified as having higher levels of dis-
tress and dysfunctional cognitive and behavioral char-
acteristics may benefit most from CBT [145, 165–167]. 
Instead, of a generic approach, treatments may require 
customizing interventions more closely to the respec-
tive patient’s needs and circumstances, thereby opti-
mizing treatment benefits [145, 168].

Another pitfall of aggregate comparisons involving 
patients trained in CBT with other groups of patients 
is that the presence of coping strategies is treated as a 
dichotomous variable, i.e., either present or not. In real-
ity, however, such views are short-sighted as coping is a 
dynamic process, the effects of which unfold over time 
[169]. One study addressed the patterns of use of cop-
ing strategies and the utility of these strategies in intra-
individual comparisons of RA patients trained with 
CBT [170]. Subjects completed daily diaries assessing 
the types of pain coping strategies invoked, daily mood 
assessments, joint pain, and assessments of perceived 
efficacy of the coping strategies employed. Specifically, 
patients’ use of coping strategies was found to be varia-
ble from day-to-day depending on that day’s perceived 
pain severity; greater pain severity was associated with 
more frequent use of several types of coping strategies. 
Additionally, coping strategies appeared to exert inde-
pendent influences on emotional distress and pain. 
Certain coping strategies were more effective in reduc-
ing pain (e.g., doing something specific to reduce pain, 
relaxation, venting emotions to reduce frustration or 
anxiety) whereas others might be better for enhanc-
ing improvements in mood (e.g., diverting attention, 
seeking emotional support, and venting emotions to 

However, controversy attends the long-term effec-
tiveness of CBT; studies suggest treatment effects 
are often unsustained at long-term follow-up [135, 
146, 147]. Some patients with RA receiving CBT at 
12-month follow-up were able to maintain improve-
ments in pain and depression but were unable to main-
tain improvements in pain behavior [158]. In another 
study, improvements in coping strategies and self-effi-
cacy were sustained at 15-month follow-up, but man-
agement of daily stress and perceived impairment as a 
result of RA were not [156]. Carson et al. [159] found 
that the provision of maintenance treatment span-
ning a 12-week period after the initial treatment ses-
sion failed to demonstrate any additional benefit over 
conventional CBT treatment without supplemental 
maintenance sessions. Thus, despite such encouraging 
influences, the variability in outcomes among patients 
with arthritic conditions and the maintenance of posi-
tive influences of psychological therapies over the 
course of illness have been questioned.

There are several factors that can undermine the 
long-term effectiveness of CBT. First, patients with RA 
and OA experience progressive biomechanical changes 
in bones and joints. Disease progression may contrib-
ute to reduction in the long-term outcome of inter-
ventions such as CBT. Second, the temporal stage in 
the course of illness when CBT was implemented may 
influence long-term effects. Similar to those who may 
gain most from educational interventions, patients 
with early arthritis may yield greater benefits from CBT 
than those individuals with late-stage disease [147]. In 
the latter patients, maladaptive patterns of thinking, 
coping, and behaviors exacerbating pain and disabil-
ity may become entrenched and may be recalcitrant to 
psychotherapeutic intervention [160]. Third, patients 
may fail to complete homework assignments or fail to 
implement the strategies acquired during therapy, i.e., 
cognitive structuring and coping skills, at home when 
they are no longer in session [161]. The effects of CBT 
training can be enhanced by including spouses/family 
members in the training [162–164]; thereby increasing 
the likelihood that implementation of coping strategies 
will be encouraged at home.

Most of the literature conducted to date assess-
ing the utility of CBT among patients with arthritis 
has relied on cross-sectional comparisons addressing 
groups of subjects. Specifically, a group of subjects 
treated with and instructed in CBT modalities may be 
compared to groups of control patients, e.g., wait-list 
controls or those administered conventional medical 
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pain ratings and reduced medication use as compared 
with subjects in the control group; however, the pain-
mitigating effect of hypnosis was appreciated faster 
in the course of treatment (at approximately 4 weeks) 
than those of relaxation training conditions (approxi-
mately 8 weeks). After continued treatment, the effects 
of relaxation training and hypnosis conditions did not 
differ significantly.

Variations in the methodological approaches in 
existing clinical research, e.g., differences in patient 
characteristics and disease severity, restrict abilities to 
conduct meta-analysis pertaining specifically to SRTs 
or to make definitive statements regarding the treat-
ment effects of various SRT interventions. Systematic 
analyses of SRT treatment approaches in arthritis may 
need to assess their utility in randomized control-
led trials employing larger sample sizes, and utilizing 
standard outcome measures thereby facilitating com-
parisons with investigations employing other treat-
ment modalities.

There is uncertainty regarding the analgesia-re-
lated active ingredients of various SRTs. For example, 
guided imagery, hypnosis, autogenic training, and 
progressive muscle relaxation share a common relax-
ation component. Despite modification in applica-
tion and theoretical orientation, questions arise as 
to whether it is mere relaxation that accounts for the 
analgesic efficacy of such approaches. Not all patients 
are amenable to hypnosis, and in fact, patients differ 
with regard to their hypnotic suggestibility [120, 177]. 
Less suggestible patients may be responsive to vari-
ant modalities invoking a relaxation response instead. 
Further research would need to differentiate and clar-
ify the effectiveness of various SRT modalities, and 
delineate whether certain individual characteristics 
would predict which patients are likely to benefit from 
a particular modality (or combination of modalities) 
than others [176].

Summary
A multidisciplinary approach involving somatic treat-
ments and psychological interventions is advocated for 
the management of patients with arthritis pain; con-
sultation with psychiatrists, psychologists, and other 
mental health professionals can facilitate multimodal 
treatment endeavors. Unfortunately, reimbursement 
for combined mental health and pain management 
services provided to patients with arthritis pain is dif-
ficult to obtain; as such these services are not likely 
to be pursued by rheumatologists and primary care 

reduce frustration or anxiety). Interestingly, there were 
distinct temporal relationships between the use of cop-
ing strategies and resultant improvements in pain or 
mood. The immediate effects of use of coping strate-
gies led to improvements in mood on the day that such 
strategies were employed; by contrast, the use of pain 
coping strategies led to improvements in next-day pain 
severity ratings. Thus, while pain severity predicted the 
range and frequency of coping strategies invoked on 
a particular day, the use of such strategies produced a 
decline in the pain severity the next day.

Self-regulatory treatment of arthritis
A major problem in determining the effectiveness of 
SRTs is that they are often provided in combination 
with CBT therapies. In such cases, it is difficult to ascer-
tain the independent contribution that SRT approaches 
make.

There are several studies that have attempted to 
ascertain the potential role of various isolated SRT 
modalities in arthritic conditions. Two randomized 
controlled trials demonstrated that guided imagery 
with relaxation training administered over 12 weeks 
was able to produce improvements in both self-rated 
pain severity and quality of life measures among older 
women with OA as compared with control (standard 
medical care) participants [171, 172]. Similarly, relaxa-
tion training techniques were demonstrated to reduce 
mental distress (self-rated anxiety and depression) 
and improved self-rated assessments of well-being 
among patients with RA as compared with standard 
medical treatment control participants [173]; relaxa-
tion training, however, was unable to produce sig-
nificant improvements in physiological parameters of 
RA [173]. In a randomized controlled trial, relaxation 
training was able to produce enhanced mobility of the 
upper extremities and muscle function of the lower 
extremities [174], yet, the positive effects on mobility 
were unsustained at long-term follow-up (12 months 
post-treatment). In an uncontrolled trial, multiple 
SRT approaches, including guided imagery, progres-
sive muscle relaxation, and breathing exercises, were 
effective in reducing pain and enhancing functioning 
among children with juvenile rheumatoid arthritis 
[175]. Lastly, hypnosis was employed in a randomized 
controlled trial comparing OA patients; compara-
tor groups included a relaxation training group and a 
standard medical treatment group [176]. In this study, 
both the hypnosis- and relaxation training-treated 
groups demonstrated improvements in hip and knee 
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maladaptive cognitions, e.g., catastrophizing, appear 
to reduce arthritis-related pain and associated psycho-
logical distress. However, despite encouraging results 
among patients with arthritis, and in chronic pain condi-
tions in general, variability in patient outcomes and the 
maintenance of treatment benefits over time is a point 
of increased concern [136, 142]. Further efforts need to 
be directed at exploring strategies that preserve positive 
influences of such interventions over the long term.

Most of the investigations summarized in this chap-
ter have involved patients that were carefully screened 
to ensure that they met diagnostic criteria and treat-
ment interventions were monitored continuously to 
ensure quality. The true test of the effectiveness of psy-
chotherapeutic interventions rests with assessment of 
their utility in general clinical settings in which extrane-
ous variables are uncontrolled, e.g., where patients may 
have multiple co-morbidities, therapists may be less 
experienced, and so on [141]. In a related manner, the 
applicability of psychological therapies among pedi-
atric populations, e.g., afflicted with juvenile RA, and 
individuals vulnerable to greater disease-related mor-
bidity, e.g., individuals with lower socioeconomic sta-
tus, have been largely overlooked in existing research. 
Direct comparisons of the efficacy of various psycho-
therapeutic modalities as related to pain and resultant 
disability, along with assessment of the potential utility 
of various psychotherapeutic measures on physiologic 
parameters of disease, illness course, and progression 
warrant further attention. Such efforts may be strength-
ened by employing the use of observational outcome 
measures, e.g., overt pain behaviors, quantifiable assess-
ments of functional status, analgesic requirements, sick 
leave durations, and return to work, may be more mean-
ingful than subjectively rated assessments.
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physicians consistently. On the other hand, significant 
reductions in healthcare utilization and associated 
costs can result from psychopharmacologic and psy-
chological interventions [149, 150, 178].

The utility of psychopharmacologic treatment 
approaches in the management of patients with arthri-
tis has been largely unexamined. Use of antidepres-
sants can be efficacious in reducing the co-morbidities, 
e.g., anxiety, depression and to some extent pain, asso-
ciated with arthritic conditions [111, 124, 126, 127]. 
Nonetheless, further investigation of the cost effec-
tiveness, tolerability and comparative efficacy of anti-
depressants, particularly of more recently developed 
antidepressants, are indicated.

Educational approaches foster knowledge, but may 
be limited with regard to improving pain or reducing 
patients’ functional disabilities. The provision of dis-
ease information does not naturally generalize to the 
development of behavioral strategies with which to 
effectively cope with the disease. Further investiga-
tions into patient characteristics that predict who will 
respond best to educational approaches vs. combin-
ations of educational and psychotherapeutic interven-
tions are needed.

The aim of various psychotherapeutic approaches 
is to modify the emotions, cognitions, and physiologi-
cal reactivity associated with pain. In the aggregate, 
there is evidence that psychological interventions 
(CBT and SRTs) benefit arthritis patients with respect 
to predominantly self-reported clinical outcomes 
such as pain relief, improved mood, and subjectively 
rated functional capacities. It is important to note that 
these general conclusions obscure several issues that 
have not been resolved in the studies cited above. One 
problem in evaluating psychological therapies is that 
they are often embedded in broad-based intervention 
programs that include combinations of several types of 
treatment. As a result, it is difficult to determine the 
independent effect of the psychological treatments. 
The literature has been dominated by randomized 
controlled trials assessing the utility of CBT, demon-
strating that it is effective in facilitating psychological 
adjustment and reducing reported pain levels as com-
pared with standard medical treatment conditions or 
wait-list control conditions [147]. Less in the way of 
empirical evidence has been devoted to the utility of 
SRT interventions in arthritis, even though prelimi-
nary investigations appear promising [171–174, 176].
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This chapter provides an overview of neuropathic pain 
syndromes followed by a discussion of how a health 
psychologist can contribute to the treatment of neu-
ropathic pain. This chapter does not dwell on medical 
treatments or surgical interventions for neuropathic 
pain.

Overview of neuropathic pain
Neuropathic pain, which is also known as neuralgia, 
refers to pain that results from activation, usually 
dysfunctional, of the peripheral or central nervous 
system. Neuralgia results from neurological struc-
tural or physiological alteration. In distinction from 
nociceptive pain, neuropathic pain can exist in the 
absence of nociceptive input. Neuropathic pain exists 
without tissue injury directly activating nociceptive 
receptors in the peripheral nervous system or viscera. 
Neuropathic pain usually has an electric-like or burn-
ing character. It is often perceived in the distribution 
of a peripheral or cranial nerve or involving a region 
of the body. Headaches are usually not included in 
neuropathic pain conditions; however, some head-
ache syndromes, such as migraine and cluster head-
aches, are not associated with primary activation of 
nociceptors through tissue injury and can be consid-
ered as neuropathic syndromes [1].

Terms often associated with neuropathic pain are 
allodynia and hyperalgesia. Allodynia is perceived pain 
that is elicited by innocuous stimuli, such as light touch 
in a region of the body with allodynia. Hyperalgesia is 
an intensified perception of pain, so that what should 
be perceived as low intensity pain is perceived as very 
intense pain.

Neuropathic pain syndromes
Complex regional pain syndrome (CRPS), is a chronic 
neuropathic pain condition that is believed to result 
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from dysfunction in the central or peripheral nervous 
systems that produces pain associated with altered 
autonomic nervous system function involving a region 
of the body. Clinical features include changes in the 
color and temperature of the skin over the affected 
body region, swelling, intense burning pain, and allo-
dynia. There are two types of CRPS:Â€CRPS type I is trig-
gered by tissue injury with no underlying discernable 
nerve injury, and was previously referred to as reflex 
sympathetic dystrophy (RSD), Sudeck’s atrophy, reflex 
neurovascular dystrophy (RND) or algoneurodystro-
phy; CRPS type II, also referred to as causalgia, has 
similar features, but symptoms are associated with sig-
nificant nerve injury. Diagnosis of CRPS is typically 
made through observation and examination. There is 
no definitive test for CRPS, but testing of peripheral 
autonomic nervous system function can be used to 
document autonomic dysfunction. There is no known 
cure for either form of CRPS.

Neuropathic pain in the form of CRPS may have 
been first recognized by Weir Mitchell, an American 
Union Civil War surgeon, who noticed hyperalgesia 
and chronic pain in patients who had nerve lesions in 
the extremities and also some cases where no lesion 
was observed. Mitchell termed the condition causalgia. 
As noted above, causalgia in now referred to as CPRS 
type II.

Other neuropathic syndromes include trigemi-
nal neuralgia (also called Tic Douloureux), atypical 
trigeminal neuralgia, other pain syndromes associated 
with cranial or cervical nerves, and post-herpetic neur-
algia (caused by shingles or cutaneous herpes zoster). 
Neuropathic pain can also be pain in the lower or upper 
extremites such as sciatica (pain associated with nerve 
root injury and manifesting with pain radiating down a 
leg), pain radiating into an upper extremity associated 
with injury to the brachial plexus or cervical/first thor-
acic nerve root dysfunction.

Behavioral and Psychopharmacologic Pain Management, ed. Michael H. Ebert and Robert D. Kerns. Published by  
Cambridge University Press. © Cambridge University Press 2011.
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They may experience electric shock-like stabs of pain 
in addition to lasting pain. Unlike typical trigeminal 
neuralgia, the atypical neuralgia can also cause pain in 
the scalp and neck. Pain tends to worsen with talking, 
facial expressions, chewing, and certain environmen-
tal triggers such as a cool breeze. Several underlying 
processes have been associated with atypical trigemi-
nal neuralgia including compression of the trigeminal 
nerve, dental or sinus infections and physical trauma.

Occipital neuralgia, also called C2 neuralgia, or 
Arnold’s neuralgia is characterized by chronic pain in 
the upper neck, back of the head, and behind the eyes. 
The pain can vary in character among patients includ-
ing stabbing, burning, aching, or electric-like. This 
syndrome is recognized by its location. However, the 
pain location can overlap with tension headaches [1].

Post-herpetic neuralgia is a neuropathic pain syn-
drome that follows a cutaneous outbreak of herpes zos-
ter (aka varicella zoster) or shingles. Shingles is painful. 
The primary shingles pain is in the distribution of the 
nerves where there is a vesicular outbreak. The primary 
herpetic pain resolves as the vesicles (the shingles) 
resolve. Postherpetic neuralgia refers to neuropathic 
pain that develops as the skin vesicles are beginning to 
resolve or shortly after they have resolved. Women are 
more likely to be affected than men, and those over 50 
are at the greatest risk.

The International Headache Society classification 
for headaches includes several headache syndromes 
that could be considered as neuropathic pain syndromes 
including migraine headaches and cluster headaches 
[1]. The most common form of migraine headaches 
are migraine without aura, which is also called com-
mon migraine. The criteria for common migraine are 
recurrent episodes of pain lasting for 4 to 72 hours with 
at least two of the following four characteristics:Â€ (1) 
unilateral, (2) pulsating quality, (3) moderate or severe 
intensity or (4) aggravated by or causing avoidance of 
routine physical activity. In addition, migraines have at 
least one of the following two characteristics:Â€(1) nau-
sea, vomiting or both, or (2) phono- or photophobia 
or both.

Cluster headaches, also called trigeminal auto-
nomic cephalgia, are a head pain syndrome that over-
laps with trigeminal neuralgia in terms of distribution 
of [1]. The diagnostic criteria require that an individ-
ual experience more than five attacks before an indi-
vidual has a diagnosis of cluster headache. There are 
two forms of cluster headaches, episodic, and chronic. 
Episodic cluster headaches consist of severe unilateral 

Perhaps the most common form of neuropathic 
pain is pain associated with peripheral nerve injury 
or degeneration, also know as neuropathy. The most 
common forms of neuropathy in the Americas are dia-
betic neuropathy and neuropathy associated with alco-
hol abuse or alcoholic neuropathy, The nerve injury in 
degenerative neuropathies such as alcoholic and dia-
betic neuropathy, can preferentially involve distal small 
nerve fibers. The pain is often perceived as a burning 
sensation in the distal extremities associated with allo-
dynia and hyperalgesia. The pain is often most trouble-
some when the individual is trying to fall asleep.

In trigeminal neuralgia, neuropathic pain is experi-
enced in the distributions of divisions of the trigeminal 
nerve on one side of the face. The disorder generally 
causes short episodes or jabs of excruciating pain. The 
pain can be described in a variety of ways such as “stab-
bing,” “sharp,” “like lightning,” “burning,” and even 
“pruritic.” In the atypical form of trigeminal neuralgia, 
the pain is perceived as having a continuous or long-
lasting component and there may be an aching quality 
to the persistent pain.

People with trigeminal neuralgia have a phenom-
ena that resembles allodynia, simple stimuli such as 
eating, making facial expressions, talking, face wash-
ing, or other innocuous facial stimulation can trigger 
an attack of trigeminal neuralgia. The unpredictable 
nature of this allodynia often results in patients becom-
ing fearful of any facial contact or head movement. The 
attacks can occur in clusters, or as isolated attacks. In 
atypical trigeminal neuralgia the pain can be continu-
ous and sustained. Some patients will have facial mus-
cle spasm associated with the pain. Related neuropathic 
pain syndromes are occipital neuralgia, where pain is 
perceived in the occiput and neck, and glossopharyn-
geal neuralgia, where pain is perceived in the throat.

Atypical trigeminal neuralgia is a variant of trigem-
inal neuralgia. The symptoms can be mistaken for 
migraine headaches, dental problems such as temporo-
mandibular joint syndrome, musculoskeletal issues, 
and a somatoform disorder such as hypochondriasis. 
Atypical trigeminal neuralgia can have a wide range 
of symptoms and the pain can fluctuate in intensity 
from mild aching to a crushing or burning sensation. 
The perceived pain intensity varies among patients 
and can be as intense as the extreme pain experienced 
with trigeminal neuralgia. Atypical trigeminal neural-
gia pain can be described as heavy, aching, or burning. 
Sufferers have a constant migraine-like head pain and 
experience pain in all three trigeminal nerve branches. 
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Trauma to neurons in the CNS causes a prolifer-
ation of glial cells that produce a glial scar. The glial 
scar can block new axonal formation and impair the re- 
establishment of correct CNS connections. In add-
ition, damaged nerve terminals at the site of CNS 
injury may swell. The swelling combined with glial 
proliferation can inhibit the proper reconnection 
of axon terminals with the proper target cell bodies. 
Additionally, damaged neurons may become inexcit-
able if they are severely damaged or develop abnormal 
excitability in response to altered membrane integ-
rity and altered expression of excitable ionic channel 
and receptors for neurotransmitters. When a group of 
neurons lose their function or begin to malfunction, 
abnormal Â�signals sent to the brain may be translated 
as painful signals [2, 3].

There are several factors that can contribute to 
the genesis of neuropathic pain:Â€(1) Alteration in the 
number, distribution or gating properties of the ion 
channels involved in generating and suppressing 
neural action potentials; (2) Changes in the structure 
of neurons that enable abnormal linking of neurons 
which facilitates the firing of networks of neurons; (3) 
Abnormal electrical linkage of cells that result in the 
ephaptic electrical connection between cells that are 
normally not electrically coupled; (4) A critical part 
of central pain processing is a pain regulatory network 
that includes neurons expressing neurotransmitters 
that are endogenous opioids such as met- and leu-
enkephalin. The pain modulatory system is essential for 
somatic sensory focusing and endogenous modulation 
of the perceived intensity of pain. Malfunction of the 
pain regulatory system disrupts the normal processes 
that regulate perceived pain intensity. With respect to 
neuropathic pain, impairment of the pain regulatory 
function can increase the intensity of neuropathic pain 
as well as potentiating the genesis of neuropathic pain.

An example of how altered expression of ionic 
channels can contribute to neuropathic pain is that 
after peripheral nerve injury altered regulation of volt-
age gated sodium channel expression results in hyper-
excitability of injured primary spinal sensory neurons 
in dorsal root ganglia (DRG) [4]. Specifically, there is 
upregulated expression of Nav1.3 mRNA and channel 
protein in DRG neurons of adult rats after several types 
of peripheral nerve injury including axotomy [5, 6] and 
chronic constriction injury [7]. The gating properties of 
the Nav1.3 channels permits neuronal firing at higher 
than normal frequencies with lower thresholds for 
activation [8, 9]. The incorporation of Nav1.3 channels 

orbital, supraorbital, and/or temporal pain that would 
last 15–180 minutes without treatment. Cluster head-
aches have at least one of the following criteria on the 
side of the pain for criteria 1–4:Â€(1) ocular conjunctival 
injection or lacrimation, (2) nasal congestion or rhin-
norrhea, (3) forehead, eyelid or facial edema, (4) miosis 
or ptosis, or (5) a sense of agitation or restlessness. 
Episodic cluster headaches have an attack frequency 
of every other day to eight times a day with periods of 
remission of at least 1 month. Chronic cluster headaches 
occur for more than a year with periods of remission of 
less than 1 month. Paroxysmal hemicrania is a related 
pain syndrome in which the attacks are of shorter dur-
ation, typically 2–30 minutes. Paroxysmal hemicrania 
is more common in women and is extremely respon-
sive to indomethacin to the extent that response to 
indomethacin is considered by some to be a character-
istic of the syndrome.

Pathophysiology of neuropathic pain
The way that nervous tissue responds to injury may 
potentiate the development of neuropathic pain. 
Following trauma to a nerve fiber, a short onset of affer-
ent impulses, termed “injury discharge,” occurs. While 
lasting only minutes, the injury discharge has been 
linked to the onset of neuropathic pain [2, 3]. After 
an axon is severed, the distal axon segment degener-
ates and is absorbed by neuroglia (Schwann cells in 
the peripheral nervous system and oligodendroglia in 
the central nervous system [CNS]). The proximal axon 
segment fuses, retracts, and enlarges to form a “retrac-
tion bulb.” The nucleus of the damaged axon undergoes 
chromatolysis in preparation for axon regeneration. 
Neuroglia in the region of the distal stump of the nerve 
and a series of chemical markers in the basal lamina 
secreted by neuroglia help stimulate regeneration of 
the distal axon and guide regeneration toward the ori-
ginal target. However, neuroglia that proliferate in the 
region of axonal injury can form a glial scar that blocks 
axons from reconnecting with their proper targets. The 
regenerating axon must make connections with the 
appropriate receptors for effective regeneration. If the 
axon does not properly reconnect, aberrant reinnerva-
tion may occur. If the progress of the regenerating axon 
is stopped by damaged tissue or scar tissue, the axon 
may generate a collection of neurofibrils to form a mass 
known as a neuroma [2, 3]. The electrical properties of 
the neuroma are invariably abnormal with the neur-
oma producing spontaneous electrical activity that is 
propagated to the cell body.
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often associated with hyperexcitability of components 
of the central or peripheral nervous system and disrup-
tion of the normal pain modulation system, medical 
treatments for neuropathic pain incorporate agents 
that can combat membrane hyperexcitability such as 
specific anticonvulsant medications and agents that 
enhance the pain modulation system such as agents 
that enhance the action of the neurotransmitter sero-
tonin [2, 3, 12–14].

The use of opioid medications for neuropathic pain 
has been controversial. However, when other medica-
tions, including combinations of agents listed in Table 
20.1, are not able to produce an acceptable level of pain 
control and function, then opioid medications can be 
considered. Long-acting opioids are associated with 
better outcome measures:Â€increased comfort, increased 
functioning, and less tolerance. Short-acting opioids 
may be considered for activity-related pain, to enable a 
patient to fall asleep or in other special circumstances. 
When long-term use of opioids is planned, the patient 
and pain treatment team should enter into a pain 
agreement [15]. The agreement is an education tool. 
Its language should be respectful and clearly articulate 
the responsibilities of the patient and the treatment 
team. Specific education of the patient is needed when 
using opioid medication so that the patient appreci-
ates the side effects of the medication and that it will 
likely only reduce pain by about 30%. Tolerance and 
dependence are physiological sequelae of long-term 
use of opioid medication; they are not to be confused 
with addiction.

Gate control theory was a seminal event in pain 
management [16]. The medical model alone did not 
explain the range of clinical presentations of patients 
with similar types of underlying neuropathology caus-
ing pain. The biopsychosocial model is now widely 
accepted and provides a more robust understanding 
of a patient’s experience of and reaction to pain, par-
ticularly chronic pain. Three systems are involved in 
processing pain signals:Â€sensory-discriminative, cog-
nitive-evaluative, and affective-motivational. While 
the first is the purview of the medical model, the cog-
nitive and affective may best be addressed by a health 
psychologist. Cognitive factors include a patient’s 
beliefs about their pain, their appraisal of their pain 
and their expectancy about how their chronic pain will 
affect their ability to function in the future. These cog-
nitive factors are potential areas of intervention for the 
health psychologist. A patient’s perception of the valid-
ity of the diagnosis and uncertainty about the prognosis 

leads to hyperexcitability of sensory nerve fibers. The 
pathologically high firing rate of the altered neurons is 
likely misinterpreted by the CNS as pain.

Central nervous system hyperexcitability occurs in 
response to some forms of CNS injury and contributes 
to the genesis of neuropathic pain after such injury. 
Hyperexcitability of dorsal horn neurons is well 
documented after experimental spinal cord injury and 
is associated with allodynia and hyperalgesia [10]. The 
processes responsible for neuronal hyperexcitability 
are being uncovered. A factor that contributes to 
hyperexcitability is increased microglia-neuron sigÂ�
naling by prostaglandin E2, associated with an increase 
in the expression of Nav1.3, resulting in increased 
excitability of pain-processing cells in the dorsal horn 
region of the spinal cord and likely in the comparable 
region of the brainstem, the spinal nucleus of cranial 
nerve V, which is involved with processing of facial 
pain information [11].

Diagnosis
Diagnosis of neuropathic pain syndromes involves rec-
ognizing specific syndromes and sometimes locating 
the damaged elements of the peripheral or central ner-
vous system by identifying missing or altered sensory 
or motor function. A variety of diagnostic procedures 
can help to establish a diagnosis. The tests that may be 
needed can include EMG and/or nerve conduction 
tests, tests of autonomic nervous system function such 
as sweating and quantitative assessment of skin tem-
perature, and detailed quantitative sensory testing. A 
full discussion of the diagnostic testing used to diag-
nose different neuropathic syndromes is beyond the 
scope of this paragraph. A detailed discussion of dif-
ferent surgical treatments for neuropathic pain is also 
beyond the scope of this chapter.

Since pain is subjective to the patient, it is impor-
tant to use a pain assessment scale, such as the McGill 
Pain Questionnaire [12]. Qualifying the severity of the 
pain is helpful in diagnosis and in evaluating the effec-
tiveness of the treatment. However, for chronic pain 
it is equally important to evaluate how effectively an 
intervention increases an individual’s level of activity 
and extent of community interaction.

Pharmacological treatments for  
neuropathic pain
The primary medications for treating neuropathic pain 
are listed in Table 20.1. Because neuropathic pain is 
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Table 20.1â•‡ Pharmacological treatment for neuropathic pain

Medication class Uses Dosing Side effects Comments

TCA

â•… Nortriptyline
â•… Desipramine
â•… Doxepin
â•… Amitriptyline

All classes of 
neuropathic pain

25 mg at bedtime increase by 
25 mg weekly
150 mg usual max
100 mg max with cardiac 
disease
Check levels
Avoid amitriptyline with risk 
for arrhythmia

Sedation, dry 
mouth, weight 
gain, constipation, 
urinary retention, 
blurred vision

Nortriptyline and desipramine 
preferred agents, amitriptyline 
effective and has strong empirical 
support, but greater likelihood of 
side effects

SSNRI All classes Nausea Both agents may improve 
depression
Do not use with tramadol
Avoid rapid cessation
Avoid duloxetine with renal  
or liver disease, alcohol abuse

â•… Duloxetine 30 mg daily increase by  
30 mg weekly to 60 mg twice 
a day

â•… Venlafaxine 37.5 mg daily increase by 37.5 
to 75 mg weekly to 225 mg 
daily

Anticonvulsant All classes

â•… Gabapentin 100 mg three times a day, 
increase weekly by 100 mg 
to reach 300 mg three times 
a day

Sedation, light-
headedness and 
peripheral edema

Slower dosing increase reduces 
side effects. Monitor renal and 
hepatic function.

â•… Pregabalin Pregabalin 
indicated for 
neuropathy

Can be given twice or three 
times a dayÂ€– 75 mg every 
12 h or 50 mg every 8 h daily, 
increase daily dose by 150 mg 
weekly to 600 mg daily dose

Sedation comes 
with rapid dose 
increase

Carbamazepine is an older 
effective agent that is less likely to 
be tolerated due to side effects of 
sedation and light headedness. It 
can be useful for trigeminal and 
other cranial neuralgias

â•… Topirimate Topirimate
indicated for 
migraine, but can 
be used for other 
neuropathic pain 
syndromes

25 mg daily increase by  
25 mg weekly to 50–100 mg 
every 12 h

Carbamazepine Start at 100 mg daily increase 
slowly by 100 to 200 mg per 
week to a final daily dose of 
800 mg in 2 to 4 doses

Opioids

â•… Methadone Use when all 
conservative 
measures have 
failed to make 
the patient more 
functional.

Time-based dosing
Can start at 2.5 mg daily may 
give every 6 h, use as low a 
dose as possible

Constipation, 
sedation, cognitive 
clouding

Must anticipate constipation
Methadone has been associated 
with cardiac QT prolongation
Oxycontine has a higher potential 
for abuse
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Defining the role
Patients can be concerned that seeing a psychologist 
means that the pain is being relegated to the category 
of being psychosomatic. It is important to assure the 
patient that the psychologist is acting as a member of a 
care team and that medical treatment will not halt. The 
initial interaction between the psychologist and the 
patient should validate the patient’s pain. At the initial 
contact it is important to begin educating the patient 
on three aspects of their condition:Â€(1) that the pain 
is an established condition that will not be immedi-
ately and permanently corrected; (2) the patient needs 
to understand their pain diagnosis and its prognosis; 
and (3) that by working with members of the care team 
including psychologists, physicians and therapists that 
the patient can become more functional. The order of 
discussion will depend upon the patient’s needs and 
receptivity. How the patient describes their pain may 

can have an impact on a patient’s motivation to move 
beyond a purely medical model. The psychologist needs 
to appreciate how a patient appraises their own ability 
to control their pain and the patient’s perception of the 
extent of their own skills to adapt to pain. Affective fac-
tors include anxiety, fear, anger, and depression. Pain is 
by definition an emotional experience, yet the affective 
factors are sometimes ignored by both patients and cli-
nicians. Emotional factors can have a direct impact on 
chronic pain. For example, muscle tensing and sympa-
thetic arousal can increase pain. Emotional aspects of 
pain can also alter pain perception. Neuropathic pain 
will respond to psychological interventions that are 
widely used for other types of chronic pain. Yet, psy-
chological interventions are often overshadowed by 
pharmacological treatment, surgical interventions and 
other procedures in the treatment of non-radicular 
neuropathic pain.

Table 20.1â•‡ (Cont.)

Medication class Uses Dosing Side effects Comments

â•…� Sustained action 
morphine

Start at 15 mg every 12 hours, 
titrate to effectiveness

Prolonged use will lead to 
tolerance and dependency, which 
should not be confused with 
addiction
If long termÂ€– use an opioid 
agreement

â•… Fentanyl patch 25 mcg applied every  
3 daysÂ€– higher doses can  
be used as needed

Tramadol Short acting 
analgesic that can 
be used to treat 
pain preventing 
sleep, activity 
relate pain or other 
pain flares

Start at 50 mg daily or  
every 12 h, may increase  
the dosing as needed to  
400 mg per day

Nausea, emesis, 
drowsiness, light 
headedness
Lowers seizure 
threshold

Avoid with history of substance 
abuse or suicidal behavior history
Impaired motor function 
particularly at onset can impair 
drivingÂ€– do not operate heavy 
machinery
Use with SSNRI, SSRI or TCA 
agents can trigger serotonin 
syndrome

Topical lidocaine 
and potentially other 
topical anesthetics

Best for pain 
associated 
with peripheral 
neuropathy

Can be applied as a gel or  
via patch. Apply patch to area 
12 h on and off for  
12 h. Can use an occlusive 
dressing for lidocaine gel

Should not 
have systemic 
interactions, 
but will impair 
peripheral 
sensation

Can be used alone or as applied 
before using capsaiscin
Lidocaine patches are costly

Topical capsaicin Peripheral 
neuropathy, but 
not post-herpetic 
neuralgia

Strengths 0.025%, 0.075%, 
over the counter 0.010% and 
0.035%. Apply up to  
4 times a day

Burning sensation Can apply lidocaine first to block 
burning. Do not apply to mucosa, 
eyes or other sensitive areas. 
Wear gloves  
or use applicator

TCA:Â€tricyclic antidepressant; SSNRI:Â€selective serotonin and norepinephrine reuptake inhibitor; SSRI:Â€selective serotonin reuptake inhibitor.
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treatments that can provide the patient with ways of 
increasing their functionality and reducing their pain. 
The non-surgical and non-pharmacological treatment 
approaches can empower the patient to have an active 
role in their treatment.

Medication counseling
Patients will often benefit from discussion of the appro-
priate use of medications and their role in treating 
chronic neuropathic pain. The following points may 
be useful in directing a discussion about pain medica-
tion:Â€(1) medication alone may reduce but will usually 
not eliminate neuropathic pain; (2) medication needs to 
be taken in a manner that will prevent pain rather than 
solely to treat pain flare ups; (3) the primary outcome in 
treating chronic neuropathic pain is to increase func-
tion; (4) non-surgical and non-pharmacological inter-
ventions such as therapy can reduce the overall reliance 
on medication; and (5) opioids are not well suited to the 
long-term management of non-terminal pain.

While medications can be an important compo-
nent in managing neuropathic pain, patients need to 
have realistic expectations of the benefits of medica-
tion. Medication can reduce, but will usually not elim-
inate pain. The benefits of pain medication to increase 
functionality can be enhanced through therapy and 
behavioral modification. In addition, long-term use of 
medication can be associated with side effects and tol-
erance to the effects of the medications. Patients need 
to recognize that many types of pain medication work 
best if the patient maintains constant medication lev-
els rather than to use the medication only for flares of 
pain. Patients need to appreciate the importance of tak-
ing pain medication on a time-dependent around the 
clock fashion. When a patient with neuropathic pain 
sees a health psychologist, they may have been tak-
ing opioid medication for a long time. Such patients 
may feel threatened by the initial suggestion to stop 
the opioid medication. In order to establish an effect-
ive therapeutic relationship, it is prudent not to begin 
by modifying the opioid treatment. Rather, the initial 
interventions should be directed at education. After 
other treatment, management strategies are in place, 
an opioid wean may be started. Education about what 
to expect in a wean is also very important.

Monitoring activity
Patients who have neuropathic pain that is worsened 
by movements can develop an aversion to activity, 

suggest the initial tenor of the interaction. If the patient 
describes their pain primarily with distress terms (e.g., 
agonizing, excruciating, horrible, unbearable) then 
the patient may need to vent before they will hear and 
retain information. Unfortunately, health psycholo-
gists are often involved in pain management after the 
patient has undergone extensive and often multiple, 
detailed medical assessments. The focus on the testing 
and evaluation is important in establishing a diagno-
sis, but can create a belief that if an additional stone 
is overturned that a cure will suddenly become appar-
ent. It may be useful to suggest to the individual that a 
full diagnostic evaluation has been conducted and that 
attention needs to be given to improving treatment.

The health psychologist should encourage the 
patient to keep a pain diary. The diary should log activ-
ities and amount of time spent at work or out of the 
home as well as when pain occurred and its perceived 
intensity. The diary serves several purposes. The diary 
enables the pain intervention team to monitor the 
course of pain to help determine if interventions are 
beneficial. The diary may help to identify factors that 
are triggering or worsening pain that the patient was 
not aware of. The diary can be used to monitor activ-
ity levels and to see how interventions are having an 
impact on activity levels.

The patient needs to understand that effect-
ive treatment interventions need to be applied long 
term. Therefore, it is important to establish that the 
pain condition is long standing and that the goal is to 
increase the patient’s function as an indication of the 
effectiveness of pain treatment. After seeing multiple 
practitioners, patients often have formed incorrect 
perceptions of what their pain condition is and how 
it will affect them. For example, an individual with 
radicular back pain may believe that their spinal cord 
is being damaged and that if the pain does not stop that 
they will become paralyzed. Therefore, it is important 
to review what the patient believes their condition/
diagnosis is and the implications/prognosis of their 
condition. Care needs to be taken to be sure that the 
patient actually understands their diagnosis and prog-
nosis and that they are not simply parroting medical 
terms that they do not understand. The patient needs 
to appreciate that medication and surgical/anesthesia 
interventions are not the only way to treat pain. For 
chronic pain, interventions may no longer be effect-
ive and the side effects of medications may limit their 
long-term utility. The patient needs to become actively 
involved in physical/occupational therapy and other 
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The health psychologist should provide sleep 
hygiene counseling. As appropriate, sleep hygiene 
counseling should include the following instruc-
tions:Â€ (1) adapt a fixed bedtime routine; (2) avoid 
activities that may trigger pain prior to sleep; (3) avoid 
agitating video or audio programs/movies within 6 
hours of bedtime; (4) stop watching television 1 hour 
before bedtime and engage in calming activities such 
as reading or engaging in intimacy with your partner; 
(5) sleep only when sleepy, engage in a boring activ-
ity if not sleepy at bedtime; (6) avoid caffeinated bev-
erages such as coffee, sodas and “power drinks” and 
avoid nicotine and alcohol within 6 hours of bedtime; 
(6) avoid sleeping during the day; (7) engage in exer-
cise during the day, but not within 4 hours of bedtime; 
(8) take a hot bath or shower about an hour before 
bedtime; and if obesity is not an issue (9) take a light 
snack before bedtime.

Avoiding naps during the day is an important point 
to press. It is often helpful to help patients distinguish 
between tiredness and sleepinessÂ€ – a physical and a 
mental state, respectively. One must recover from phys-
ical tiredness, but sleepiness is under volitional control. 
If sleepiness occurs during the day, a patient can have a 
list of things to do when sleepy to avoid napping, thus 
improving sleep during the night.

The function of a pain group
The health psychologist should strongly consider 
establishing a pain group. There are basically two types 
of pain groups:Â€psycho-educational and process.

Patients are at different stages of acceptance as well 
as education of their pain conditions. Groups offer an 
opportunity for all patients to learnÂ€– whether they are 
able to actually make behavioral changes at the time they 
attend group. A “stages of change” model is often useful 
to evaluate an individual’s readiness to make changes 
[25–29]. This model has been used to understand how 
people move from being unreceptive to change to being 
able to change and to prevent return to prior behavior 
patterns. The five stages of change are:Â€(1) precontem-
plativeÂ€ – the patient does not agree that he needs to 
change; (2) contemplativeÂ€– the patient is willing to con-
sider change; (3) preparationÂ€– the patient is thinking 
about how to change, but has not begun to change; (4) 
actionÂ€– the patient is changing; (5) maintenance and 
relapse preventionÂ€ – the patient incorporates behav-
ioral changes over a long-term basis. Patients may need 
to travel through the stages of change several times 
before the change becomes truly established behavior 

kinesiophobia [17]. Low activity levels may lead to 
impaired joint function, which can lead to joint pain. 
In addition, reduced activity can lead to obesity, which 
can further interfere with the patient’s activity level. 
Patients with neuropathic pain due to radiculopathy, 
neuropathy, and CRPS need to understand that appro-
priately supervised activity will not worsen their under-
lying pathology. These patients need to have therapy 
initially aimed at regaining normal ranges of motion. 
Activity needs to be increased gradually as the patient 
tolerates. It may be beneficial to adjust pain medication 
schedules so that patients receive pain medications 
30–60 minutes prior to therapy to facilitate a patient’s 
participation in therapy.

Patients need to learn how to manage their activity 
levels. A common mistake is to do too much on days 
with less pain (“good days”) and to do too little on days 
with more severe pain (“bad days”). Health psycholo-
gists need to counsel patients on pacing their activity 
to enable the patients to have more consistent activity 
levels, which will facilitate community reintegration 
and return to work. Teaching patients how to modu-
late their activity levels and the importance of doing 
such will enable patients to gain control over their pain, 
which can reduce their fear of activity.

Pacing is a very important concept to teach patients 
with chronic pain. In reviewing pain diaries, a psych-
ologist can help patients determine what activities 
aggravate pain. They can learn to time those activities 
and intersperse non-aggravating activities so that they 
conserve energy, do not aggravate their pain, and are 
more productive in the long run.

Role of sleep in pain
The health psychologist needs to pay careful atten-
tion to the patient’s sleep hygiene. Neuropathic pain is 
often associated with impaired sleep [18–20]. Clearly, 
pain can impair sleep. However, impaired sleep can 
also alter pain perception, which can heighten the 
perceived pain severity. Sleep deprivation can trig-
ger neuropathic pain [21]. In a recent study of neuro-
pathic head pain caused by combat head trauma, 
patients with impaired sleep reported more severe 
pain [22]. Consequently, addressing sleep impairment 
is an important component of treating neuropathic 
pain. There are several tools that can be employed to 
assess an individual’s sleep hygiene [23]. The Epworth 
Sleepiness Scale is an easy to administer questionnaire 
to assess daytime sleepiness and is a good indicator of 
the quality of night-time sleep [24].
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psychology focuses on character strengths that enable 
a person to become resilient during periods of phys-
ical or emotional stress [31]. Having chronic pain 
leads to a state of deconditioning and debility that can 
put a patient into a negative frame of mind. The health 
psychologist can help the patient shift the way that the 
patient thinks about pain.

Shifting the focus of the patient towards pain is 
within the purview of cognitive behavioral therapy 
[34]. Cognitive-behavioral therapy shifts the patient’s 
focus on pain from negative to a more neutral stance. 
Positive psychology can be used to shift a patient’s 
thoughts from neutral to positive [32, 33]. Rather 
than asking for pain ratings the psychologist can ask 
the patient for a comfort rating (we use a 0–10 scale 
where 0 is extreme discomfort and 10 is fully com-
fortable and functioning in all areasÂ€– family, social, 
vocational).

Another useful step is to have patients keep a grati-
tude journal at night [30]. This focuses their attention 
on what is going well in their lives. Positive emotions 
can empower patients, provide them with emotional 
resiliency and heightens their abilities to combat stress 
and distress [31].

Helping a patient to identify and utilize their 
strengths can enable them to have more control over 
their pain. A useful exercise is to have the patient take 
the VIA Signature Strengths Questionnaire (www.
authentichappiness.sas.upenn.edu/Default.aspx or 
www.authentichappiness.org) to learn their charac-
ter strengths. The patient can print out the results of 
the questionnaire and bring them to an individual 
appointment to review with the psychologist [32]. The 
authentic happiness website contains other tests such 
as a gratitude questionnaire.

Conclusion
Neuropathic pain is common and often misunder-
stood. The health psychologist is an important mem-
ber of the pain treatment team who can educate the 
patient about the pain, thereby demystifying the con-
dition. In addition, the health psychologist can help 
the patient recognize what behavioral changes they 
need to make to be as functional as possible with 
their pain and to guide patients through the paths of 
change.
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patterns. Individual sessions can be used to help each 
patient advance through their stages of change and to 
reinforce a patient’s positive actions.

It is often most helpful to start with a psycho-
Â�educational group. Topics can include information 
about pain in general, developing realistic expectations 
about how much medical treatments/medications can 
help, how they can manage some of their pain, and how 
to become more functional. Pacing, assertive communi-
cationÂ€– both in medical appointments and with friends 
and familyÂ€– and effective coping skills are core com-
ponents of pain management groups. A logical segue 
to process groups would include groups on relaxation 
training. Diaphramatic breathing techniques should be a 
first step in this group (or series of classes). A physiologi-
cal rationale for the use of this technique might win over 
any skeptics in the group.

A process group allows patients to learn that others 
have experienced the same frustrations, isolation, changes 
in self-perception, depression/anxieties and express them-
selves openly. At times, this may be the first time patients 
are among others with chronic pain. It is helpful to have 
family sessions as well. Care should be taken to learn how 
the group wishes to incorporate family sessions. It would 
be unwise to open the group to non-patients if that negates 
the opportunity for free expression.

The psychologist should try to end the group on a 
positive note. It may be helpful to ask each patient for a 
success at the end of the group, encouraging those who 
have difficulties with this exercise.

As the group members develop supportive interac-
tions, both older members and newer members will 
start to voice their concerns and to determine if their 
concerns are validated or refuted by the other group 
members. Patients can also learn coping strategies from 
other members of the group. It is important that the 
health psychologist direct, but not control the group so 
that individuals are able to freely express themselves. In 
forming the groups, the psychologist should consider 
trying to have patients with similar conditions in the 
same group so that they are addressing similar issues. 
It is probably wise to exclude patients with psychosis or 
prominent thought disorders as such individuals may 
be disruptive to a pain group.

Positive psychology
The role of positive psychology [30–33] has expanded 
in the health psychology setting. Positive psychology 
can be used in pain management once a patient starts 
to feel some relief and control over the pain. Positive 
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Introduction
Recurrent or chronic benign headache disorders, 
such as migraine, tension-type, and cluster headache, 
are amongst the most common painful conditions 
encountered in medical practice and are the focus of 
this chapter. Headache impacts a large percentage of the 
population and poses substantial economic burden as 
well as personal suffering and disability. A careful head-
ache history following established headache diagnostic 
nosology generally discriminates such benign head-
aches from other pathologic conditions. Behavioral 
risk factors for headache are increasingly recognized 
as potentially important variables in the progression of 
headache from episodic to chronic. Headaches are co-
morbid with a number of psychiatric, pain, and medi-
cal disorders, and the coprevalence increases in cases 
of more frequent and severe headaches. Headache may 
present in the context of chronic pain as the primary 
pain disorder, or more commonly, in association with 
another chronic pain problem. While headache itself 
is a ubiquitous symptom, the patient with chronic, 
daily, and refractory headache presents a unique chal-
lenge both in diagnosis and treatment. A wide range 
of acute and prophylactic pharmacologic treatments 
are available for treatment of headache. There are also 
effective non-pharmacologic treatments for migraine 
and tension-type headache that may be administered 
in combination with medication or as monotherapy. 
Psychological and behavioral strategies may also be 
employed to improve adherence with pharmacologic 
measures or address co-morbid psychiatric disorders.

Epidemiology and impact of  
headache
Headache is the most common pain-related complaint 
and the seventh leading ailment seen in medical practice, 
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accounting for 18 million physician visits a year [1], 
with migraine and tension-type headache accounting 
for the majority of headache presentations. Although 
physician consultations for headache in the USA have 
increased in the past 15 years, headache remains sub-
stantially underdiagnosed and undertreated [2]. A 
recent review of population studies estimated world-
wide current prevalences were 47% for headache, 10% 
for migraine, 38% for tension-type headache, and 3% 
for chronic daily headache, with lifetime prevalences 
somewhat higher (66% for headache, 14% for migraine, 
and 46% for tension-type headache) [3].

Females exhibit a higher prevalence of migraine than 
males (18% vs. 6% of the population, respectively) at all 
ages, with peak prevalence between 25 and 55 years of 
age [3]. Although episodic tension-type headache is only 
slightly more prevalent among women than men (42% 
vs. 36%; prevalence ratio = 1.16), chronic tension-type 
headache is substantially more prevalent among women 
(2.8% vs. 1.4%; prevalence ratio = 2.0) [1]. Like migraine, 
the prevalence of tension-type headache also varies by 
age, peaking in the third and fourth decades of life.

Annual direct medical costs for migraine care have 
been estimated to exceed $1 billion annuallyÂ€– a figure, 
however, far less than the costs of productivity losses due 
to migraine at an estimated $13 billion [4]. Both tension-
type headache and migraine are associated with chronic 
or recurrent episodes of impairment, and migraineurs 
in particular are frequently disabled during their acute 
headaches. In a recent study, 90% of migraineurs 
reported functional impairment with their headaches 
and 53% exhibited severe impairment requiring bed 
rest, nearly a third had missed at least one day of work or 
school in the past 3 months, and 51% reported produc-
tivity was reduced by at least half due to headache [2].

Relative to migraine, less is known about the psy-
chosocial impact of tension-type headache. A recent 
epidemiologic study indicated that 8.3% of episodic 
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Table 21.2 lists the ICHD-2 diagnostic criteria 
for episodic migraine. Chronic migraine is variably 
defined as 8–15 days/month of migraine headache; 
typically, patients experience milder headaches on a 
daily or near-daily basis. Chronic migraine is further 
discussed below. Tension-type headache is essentially 
a headache that lacks migraine features.

New daily persistent headache is a headache that 
essentially starts “out of the blue” and persists. By defi-
nition, it is not due to an underlying disorder, although 
onset may occur in relation to an infection or viral 
illness. New daily persistent headache may spontane-
ously remit over time, but otherwise it is often poorly 
responsive to usual therapies.

Hemicrania continua is a rare but important cause 
of refractory daily headache. Headache is constant, in 
a fixed unilateral location, and more severe episodes 
of pain may be associated with autonomic phenom-
ena, such as ipsilateral tearing or rhinitis. Hemicrania 

tension-type headache sufferers missed workdays 
due to headache (average 9 days per year), and 43.6% 
reported reduced effectiveness in the work, home and 
school [1]. Among chronic tension-type headache suf-
ferers, 11.8% missed workdays (average 20 days per 
year) and 46.5% reported reduced productivity due to 
headache.

Co-morbidities also play an important role in the 
presentation of migraine and other primary headache 
disorders. A recent epidemiologic survey of 5700 adults 
in the USA revealed that 83% of migraineurs and 79% 
of persons with other severe types of headache had 
some form of co-morbidity [5]. Compared with head-
ache-free subjects, migraineurs were at significantly 
increased risk for psychiatric disorders (odds ratio 
[OR] 3.1), other pain conditions (OR 3.3), and physical 
diseases (OR 2.1), with similar ORs for non-migraine 
headache patients. Migraineurs also experienced role 
disability on 25.2% of the last 30 days compared with 
9.7% of the days for persons without headache, with 
co-morbid conditions explaining 65% of the role dis-
ability associated with migraine.

Headache classification
Primary headache disordersÂ€– those without an under-
lying causeÂ€– may be categorized as those lasting longer 
than 4 hours and those lasting less than 4 hours. Cluster 
headache is the best known example of severe headache 
lasting less than four hours. This chapter will focus on 
the longer-lasting, primary headache disorders.

The most common long-lasting headaches are 
migraine and tension-type headache. Both of these pri-
mary headache disorders may be classified as episodic 
(i.e., with headache-free intervals) or chronic (occur-
ring on a daily or near-daily basis). Migraine and 
Â�tension-type headache most typically begin as episodic 
disorders, and with time, may evolve or transform into 
a daily headache syndrome.

Formal diagnostic criteria have been established, 
such as the International Classification of Headache 
Disorders-2 (ICHD-2) for primary and secondary 
headache disorders [6]. Table 21.1 lists the main diag-
nostic considerations in the patient with chronic, daily, 
and refractory headache. Approximately 5% of adults 
experience chronic daily headache:Â€about half of these 
chronic migraine and half tension-type headache (with 
medication overuse a factor in both). Although far less 
common, it is important to consider unusual causes 
of daily headache in the patient who presents with a 
refractory headache disorder.

Table 21.1â•‡ Differential diagnosis of chronic daily headache 
syndromes (lasting longer than 4 hours)

Chronic migraine

Chronic tension-type headache

Medication-overuse headache

New daily persistent headache

Hemicrania continua

Idiopathic intracranial hypertension

Spontaneous intracranial hypotension

Table 21.2â•‡ International Headache Society diagnostic criteria 
for episodic migraine

Migraine without aura

A.â•‡� At least five attacks fulfilling criteria B-D

B.â•‡� Headache attacks lasting 4–72 hours (untreated or 
unsuccessfully treated)

C.â•‡� Headache has at least two of the following 
characteristics:
1.â•‡� Unilateral location
2.â•‡� Pulsating quality
3.â•‡� Moderate or severe pain intensity
4.â•‡� Aggravation by or causing avoidance of routine  

physical activity (e.g., walking or climbing stairs)

D.â•‡� During headache at least one of the following:
1.â•‡� Nausea and/or vomiting
2.â•‡� Photophobia and phonophobia

E.â•‡� Not attributed to another disorder
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overuse, depression, stressful life events, sleep vari-
ables, obesity [9]). Thus screening and behavioral risk-
reduction (i.e., behavioral self-management) strategies 
theoretically could prevent chronification.

Although many headache patients do not suffer 
from a co-morbid psychological disorder, epidemio-
logical research consistently confirms the co-morbidity 
of headache with mood, anxiety, and substance abuse 
disorders (see Table 21.3 [10]. Headache patients (par-
ticularly those with migraine and chronic tension-type 
headache) are approximately 2–5 times more likely to 
suffer from a depressive or anxiety disorder than are 
individuals without headache disorders [10–12]. Up to 
one-third of migraineurs will meet criteria for major 
depression at one point in their lifetime and more than 
half will meet criteria for an anxiety disorder, with 
panic disorder and phobias being particularly preva-
lent. As referenced above, a growing body of literature 
has implicated psychiatric co-morbidity as a risk factor 
for chronification of migraine, and many patients with 
chronic forms of migraine and tension-type headache 
endorse higher levels of depression and anxiety than do 
their non-headache counterparts [13, 14]. Co-morbid 
depression and anxiety also are associated with poorer 
long-term headache outcomes and satisfaction with 
treatment [15, 16], considerably higher medical costs 
and healthcare utilization [17], and increased headache-
related disability [16].

Medication overuse headache
A unique and important cause of chronic daily head-
ache is medication overuse headache (MOH), pre-
viously also known as drug rebound headache. It is 
a refractory daily headache, maintained by daily or 
frequent use of symptomatic medications, which 
ultimately improves after discontinuation of those 
medications [6, 18].

The ICHD criteria specify 10–15 days/month of use 
as comprising medication overuse, depending on the 
medication involved (10 days for opiates and butalbital 
compounds, 15 days for most others). Pragmatically, 
the use of symptomatic medications more than 3 days/
week on an ongoing basis is likely to represent medica-
tion overuse. Medication overuse has been described 
for all symptomatic medications used to treat headache, 
including simple analgesics (aspirin, acetaminophen, 
non-steroidal anti-inflammatories), compound anal-
gesics (especially those containing caffeine), and 
triptans. Caffeinated beverages also are a potential 
cause of MOH. Medications especially problematic for 

continua is uniquely responsive to indomethacin, 
and in fact relief of headache with an adequate trial of 
indomethacin (up to 75 mg three times per day) is a 
diagnostic criterion for the disorder [6].

High and low pressure headache syndromes 
should be considered in the differential diagnosis of 
any patient with refractory chronic daily headache. 
Idiopathic intracranial hypertension (IIH), also 
known as pseudotumor cerebri, most commonly 
occurs in obese young women, and may occur in asso-
ciation with certain medications. Spontaneous intrac-
ranial hypotension (SIH) is due to a spontaneous dural 
leak, sometimes presenting after very minor trauma. 
Although initially the headache has postural features, 
suggesting a dural puncture headache, with time the 
postural component may disappear, leaving a daily 
headache with non-specific features. Although both 
IIH and SIH may have characteristic MRI findings, 
they require lumbar puncture to confirm that open-
ing pressures are abnormal. Idiopathic intracranial 
hypertension and SIH are two syndromes which may 
be missed despite imaging with CT or MRI.

Chronic migraine
Migraine as an episodic disorder can transform over 
time into chronic daily headache. The transformation 
or progression of migraine from episodic to chronic 
and daily is a widely recognized phenomenon sup-
ported by an emerging body of evidence [7]. Citing 
research reporting brain abnormalities in migraineurs 
(e.g., brain infarction and white matter lesions, iron 
deposits in periaqueductal gray correlating with head-
ache duration, central sensitization), Bigal and Lipton 
[8] have suggested migraine may in some cases be con-
ceptualized as a chronic progressive disorder. Since 
migraine is known to progress in selected patients but 
does not progress in all or even most patients, they sug-
gest migraine is best conceptualized as a chronic disor-
der with episodic manifestations which is progressive 
in some patients.

The conceptualization of migraine as a progres-
sive disorder highlights the value of identifying poten-
tially modifiable risk factors associated with onset and 
progression, risk factor modification (primary pre-
vention), and early intervention to limit progression 
(secondary prevention). Although some implicated 
risk factors for migraine chronification are not modifi-
able (e.g., age, low socioeconomic status, head injury), 
other risk factors have key behavioral components 
that can be recognized and modified (e.g., analgesic 
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detoxification with return to a pattern of episodic 
headache; (2) patients who do not withdraw from 
symptomatic medication do not respond to addi-
tional pharmacologic or behavioral treatments; and  
(3) patients typically experience headache exacerba-
tion in the first week of withdrawal. Successful treat-
ment of MOH requires complete withdrawal of all 
symptomatic medications and implementation of 
appropriate prophylaxis. Typically, a “transition regi-
men” is used to minimize the headache exacerbation 
which occurs in the first week following medication 
withdrawal. Numerous withdrawal and transition 
regimens have been described, although none studied 
in a rigorous scientific manner. Zed and colleagues 
[19] found essentially no difference in outcome 
between gradual vs. abrupt withdrawal of overused 
medications, no difference between use of transition 
medications as Â�compared to no transition medica-
tions, and no difference among the various transi-
tion medications (non-steroidal anti-inflammatories, 
triptans, etc.).

Pharmacologic treatment of chronic 
migraine
The main categories of migraine preventive therapies 
are antihypertensive, antidepressant, and antiepilep-
tic medications [20]. In research trials, a headache 
preventive is considered effective if 50% of patients 
respond with at least a 50% decrease in headache 
attacks. However, overall, headache preventives by 
themselves are associated with a modest improvement 

MOH, in addition to caffeine-containing compounds, 
are opiates and butalbital compounds.

Common strategies for treatment of MOH 
are listed in Table 21.4. The treatment begins with 
patient education. Lack of understanding of MOH 
(both by physician and patient) may result in incom-
plete and unsuccessful withdrawal regimens, result-
ing in the patient resuming the previous offending 
agents. It is critical that the patient be informed 
that:Â€ (1) 80% of patients with MOH respond to 

Table 21.4â•‡ Common treatment strategies for medication 
overuse headache

1.â•‡ Patient education

2.â•‡  �Withdraw all symptomatic medications including 
caffeine

3.â•‡  �Transition regimen (no evidence supports one regimen 
over another)

A.â•‡� steroid burst (e.g., dexamethasone 4 mg bid x 3 days, 
4Â€mg qd x 3 days)

B.â•‡� daily long-acting non-steroidal anti-inflammatory 
(NSAID) (e.g., meloxicam)

C.â•‡� daily long-acting triptan (naratriptan or frovatriptan) or 
daily self-injection of dihydroergotamine bid

D.â•‡ “rescue” regimens
1)â•‡� dihydroergotamine 1mg IM bid (+/- ketorolac  

60 mg IM) (may be given as self-injection)
2)â•‡ valproic acid (1000 mg IV)
3)â•‡ neuroleptics
4)â•‡ antihistamines

4.â•‡ Maximize standard prophylactic regimens

Table 21.3â•‡ Lifetime prevalence of migraine and psychiatric disorders

Diagnosis Migraine Control Odds ratioa

Major depression 34% 10% 4.5

Dysthymia 9% 2% 4.4

Bipolar II 4% 1% 5.1

Manic episode 5% 1% 5.4

Panic disorder 11% 2% 6.6

Anxiety (GAD) 10% 2% 5.7

Obsessive-compulsive disorder 9% 2% 5.1

Phobia 40% 21% 2.6

Illicit drug use 20% 10% 2.2

Nicotine dependence 33% 18% 2.2
a Odds ratios adjusted for gender.
GAD:Â€generalized anxiety disorder.
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use is specifically discouraged in women of child-
bearing age because of teratogenicity (although use 
of any headache preventive in pregnancy is usually 
discouraged, and should be based on a risk-benefit 
discussion). Both valproate and gabapentin com-
monly cause weight gain, and topiramate is the only 
antiÂ�epiletic headache preventive that is not associated 
with weight gain. However, cognitive side effects of 
topiramate frequently limit its use.

Verapamil and other calcium channel blockers 
have been cited as effective headache preventives, but 
clinically their efficacy appears to be small.

Natural supplements that have at least some evi-
dence of efficacy include vitamin B2 (100–200 mg, 
twice daily), magnesium (300 mg, twice daily), coen-
zyme Q10 (150 mg, twice daily) and butterbur root  
(75 mg, twice daily).

Headache preventives of different classes are often 
combined, although there have been no randomized 
trials of combined therapies.

The refractory (chronic migraine)  
headache
Recently, the first formal criteria for refractory migraine 
were proposed (see Table 21.5) [22]. Hallmarks of the 
refractory migraine criteria include ongoing significant 
interference with functioning or quality of life and fail-
ure of adequately administered medication treatment 
regimens (both preventive and abortive). In a review 
published in tandem with these proposed criteria, 
Dodick [23] suggested failure of behavioral treatments 
be added as a criterion because of the strong evidence 
in support of such therapies (see italics in Table 21.5). 
If headache remains refractory to appropriate therapy 
(including treatment of medication overuse headache), 
a trial of repetitive intramuscular (outpatient) or intra-
venous (inpatient) dihydroergotamine is indicated. 
The intravenous protocol, first described by Raskin in 
1986 has been reported to be effective in over 90% of 
patients with refractory headache [24].

Interventional therapies of headache
Although in widespread use, several randomized 
double-blinded studies of botulinum toxin have 
consistently failed to show efficacy for episodic or 
chronic migraine, and a guideline from the American 
Academy of Neurology stated that it probably is inef-
fective for episodic migraine or chronic tension-type 
headache [25]. Occipital nerve stimulators have 

in headache control [20]. Pharmacotherapy combined 
with behavioral headache therapy has been shown to 
be more effective than either therapy alone (cf. Holroyd 
et al. [21]).

General principles of headache preventive 
therapies
Preventive therapies are recommended when head-
aches are:Â€daily; require use of symptomatic medi-
cations more than 2 days/week; frequent enough to 
interfere with usual activities, or are poorly relieved 
with acute therapies, even if infrequent [20]. 
Headache preventives typically require at least 4 
weeks for efficacy, and an adequate medication trial 
may require up to 3 months. No preventive medi-
cation has been shown to be more efficacious than 
another, so the choice of preventive is often based 
on tolerability.

Beta blockers (propranolol and others) are effective 
for migraine prevention, but are less commonly used 
for daily headache syndromes. Physiologically, their 
efficacy may be based on their effect on contingent neg-
ative variation, a marker of cortical hypersensitivity.

Similar to findings in chronic pain treatment 
studies, antidepressants with mixed noradrenergic 
and serotonergic properties are effective as headache 
preventives. Tricyclic antidepressants (especially 
amitriptyline and nortriptyline) are the most frequently 
prescribed headache preventives, and may improve 
sleep and reduce muscle spasm. Typical doses of tri-
cyclics for headache prevention range from 10–75 mg, 
and efficacy is not necessarily dose-related. Limiting 
side effects include sedation and weight gain, while 
anticholinergic side effects (dry mouth and constipa-
tion) are common but usually tolerated. Venlafaxine, a 
serotonergic noradrenergic reuptake inhibitor (SNRI) 
has been widely used instead of tricyclics, because it 
does not typically cause weight gainÂ€– efficacy has been 
reported in open-label but not double-blind studies. 
Several studies of serotonin specific reuptake inhibi-
tors (SSRIs) have found little efficacy as headache 
preventives.

Several antiepileptic drugs are effective for head-
ache prevention, specifically valproate, gabapentin, 
and topiramate. Of these three, only gabapentin has 
been found also to be useful for chronic pain, sug-
gesting that the mechanisms of action for headache 
prevention and chronic pain differ. Side effect profiles 
again influence the choice of medication. Valproate 
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Headache patients with co-morbid chronic 
pain disorders
Managing headache patients who present with other 
co-morbid chronic pain problems can prove chal-
lenging. Co-morbid chronic pain disorders that 
commonly influence headache management are fibro-
myalgia, chronic neck pain, and chronic low back 
pain. Fibromyalgia has been found to be present in 
35.6% of patients with chronic daily migraine [28]. 
Headaches were more often incapacitating in patients 
with fibromyalgia, and there was a higher prevalence 
of depression, anxiety, and insomnia in patients with 
the co-morbidity. Conversely, chronic headaches were 
present in 76% of treatment-seeking fibromyalgia 
patients [29]. Both antidepressants and antiepileptic 
drugs are commonly used to treat both of these condi-
tions, although their effect on fibromyalgia is typically 
modest.

Aside from fibromyalgia, the prevalence of chronic 
headache was four times higher in a population with 
musculoskeletal symptoms, with neck pain in particu-
lar associated with headache [30]. Although definitions 
of cervicogenic headache differ, it is generally defined 
as a unilateral headache of the cervical and occipital 
region, triggered or exacerbated by neck movement 
with objective findings of abnormal cervical movement 
or tenderness [31]. Selective nerve blocks of upper cer-
vical facets have been reported to be diagnostic and 
therapeutic [32], although epidural blocks are not con-
sidered effective. The use of occipital nerve blocks is 

recently been introduced as a therapeutic option for 
patients with severe headache refractory to aggres-
sive therapies [26]. The experience with this modal-
ity is limited, and it appears to offer best efficacy for 
patients with unilateral headache syndromes, such 
as cluster headache, hemicrania continua, and fixed 
unilateral chronic migraine. Problems with lead 
migration and battery failure remain technologi-
cal challenges. Acupuncture is commonly used and 
widely available modality that appears to have effi-
cacy for headache prevention, although the difficulty 
of including sham acupuncture leads to difficulty in 
demonstated efficacy.

Treatment of chronic migraine 
contrasted with treatment of  
chronic pain
Epidemiologic studies have demonstrated that patients 
with migraine or frequent headaches are at increased 
risk of co-occurring non-headache pain compared 
to those without headache, with the best current evi-
dence data related to musculoskeletal pain or arthri-
tis [27]. Moreover, there is evidence to indicate that 
the presence of multiple pain conditions is a negative 
prognostic factor for pain recovery [27]. Several anti-
depressants and antiepileptic drugs are useful both as 
headache preventives and for chronic pain disorders, 
but important differences exist, suggesting overlapping 
but distinct neuroanatomic pathways may underlie the 
two disorders (see Table 21.6).

Table 21.5â•‡ Proposed criteria for definition of refractory chronic migraine, with an additional 
proposed criterion in italics

Criteria Definition

Primary diagnosis A.â•‡� ICHD-II migraine or chronic migraine

Refractory B.â•‡� Headache causes significant interference with function or 
quality of life despite modification of triggers, lifestyle factors, 
and adequate trials of acute and preventive medications.

1.â•‡� Failed adequate trials of preventive medicines from at least 
two of following:Â€beta blockers, anticonvulsants, tricyclics, 
calcium channel blockers.

2.â•‡� Failed adequate trials of abortive medicines, to include 
triptans and non-triptan medicines.

3.â•‡� Failed adequate trial of behavioral therapies, to include 
relaxation and/or cognitive behavioral therapy.

Adequate trial At least 2 months at optimum or maximal-tolerated dose

Modifier With or without medication overuse

Source. Modified from Schulman et al. [22], with an additional proposed criterion in italics.
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shorter-term outcomes, with up to 70% of patients who 
demonstrated benefit in the first 2 months maintain-
ing benefit over 1 year [36]. Patients often responded at 
low doses (methadone 7.5–30 mg daily), and relapsed 
to chronic daily headache (CDH) if opiates were dis-
continued. Neither of the latter reports, however, 
addresses the patient with refractory CDH with a co-
morbid chronic pain problem known to respond to 
opiates. There are no observational studies or treat-
ment guidelines for this population, of which we are 
aware. We suggest guidelines for the patient for the 

widely promoted, although scientific evidence of the 
efficacy of this procedure is lacking [33].

Headache patients with co-morbid chronic 
pain disorders and opiates
A particularly challenging problem is the headache 
patient with a co-morbid chronic pain problem that 
is being treated with opiates. No aspect of manage-
ment distinguishes chronic pain from headache more 
than the use of opioids. Opioid therapy is a mainstay 
of the treatment of chronic pain disorders. Long-
acting opioids (LAOs) are often promoted, although 
the benefit of LAOs has been questioned [34]. For 
migraine, however, the use of opioids is discouraged, 
as it may render the migraineur less responsive to 
triptan therapy, and frequent use is associated with 
MOH.

The use of daily opiates in the patient with refrac-
tory chronic daily headache is controversial. In the 
largest and longest observational study of LAOs for 
patients with refractory chronic daily headache, 76% 
of patients failed to benefit or dropped out of therapy 
over a 3-year period. Of the 24% who were considered 
good responders (>50% improvement in an index of 
severe headache activity), many remained disabled to 
the extent that physician’s assessment of improvement 
did not support the patient’s assessment of benefit [35]. 
However, other authors have reported more favorable 

Table 21.6â•‡ Antidepressants and antiepileptics used for headache prophylaxis and chronic pain

Migraine Neuropathic pain Non-neuropathic pain

Antidepressants

Tricyclic antidepressants A A B

Selective serotonin reuptake 
inhibitors

- - -

Serotonin-norepinephrine  
reuptake inhibitors
– venlafaxine
– duloxetine

 
C
?

 
?
A (FDA*)

 
?
A (FDA)

Bupropion ? A ?

Antiepileptics

Valproate A (FDA) - -

Gabapentin A A (FDA) -/?

Topiramate A (FDA) - -

Pregabalin ? A (FDA) A (FDA)
Levels of evidence:Â€A (strong evidence); B (moderate evidence); C (evidence from open-label trials or consensus).
- :Â€little or no evidence for efficacy, or weak efficacy; ?:Â€efficacy uncertain or not studied. aFDA:Â€FDA-approved.

Table 21.7â•‡ Suggestions for the treatment of patients with 
refractory chronic daily headache and a co-morbid chronic pain 
problem requiring opiates

Identify the primary headache diagnosis.

Maximize non-pharmacological (behavioral) therapies.

Treat medication overuse of non-narcotics  
(e.g., butalbital, caffeine compounds).

Consider withdrawal of opiates to establish a new baseline 
for headache and chronic pain.

If opiates are necessary, consider long-acting opiates.

Consider interventional therapies.

Monitor headache and chronic pain activity 
concomitantly.

Establish goals for and monitor function and disabilities 
specific to chronic daily headache and chronic pain.

 

 

 

 

 

 



346

Section 4. Integrative approaches to management

that pharmacotherapy alone is associated with only 
38% improvement in headache, while the combina-
tion of pharmacotherapy and cognitive/relaxation 
therapies are associated with 64% improvement [21]. 
The following section addresses biobehavioral care of 
headache.

Behavioral management  
of headache
As primary headaches are psycho-physiological disor-
ders (i.e., a physical disorder subject to psychosocial 
influences and environmental stressors), they are ame-
nable to the application of behavioral treatment strate-
gies that can be implemented to augment or in lieu of 
pharmacologic headache treatment.

Several behavioral headache interventions 
enjoy strong empirical support and thus they have 
become standard components for head pain man-
agement in many headache treatment centers and 
pain practices. The widely implemented behavio-
ral treatments target a patient’s headache-related 
physiological responses (relaxation skills training, 
biofeedback) or headache-related behaviors, emo-
tions, and cognitions (cognitive-behavioral therapy, 
stress-management training). Physiologic self-con-
trol regulation training, education regarding stress/
headache relationships, and active problem solving 
are common foci of these standard behavioral head-
ache treatments.

Behavioral interventions can be appropriately 
administered to headache patients with a broad 
variety of headache characteristics, medical and 
psychiatric conditions, and medical treatment con-
traindications. Nearly all headache patients could 
benefit from behavioral interventions that include 
identification and modification of trigger factors, 
pacing, and basic cognitive and relaxation therapy 
skills. Patients with the following characteristics may 
be particularly well suited for behavioral headache 
therapy:Â€ poor tolerance of drug treatments; medi-
cal contraindications for drug treatment; inadequate 
response to drug treatments; a preference for non-
drug interventions; pregnancy, planned pregnancy, 
or nursing; a history of frequent or excessive use of 
analgesic or other acute medications; and signifi-
cant life stress/deficient stress-coping skills [38]. 
Many headache patients possess a number of these 
attributes, and in our judgment, a patient possessing 
even one merits consideration for behavioral head-
ache self-management training.

headache patient requiring use of opiates for another 
pain disorder (see Table 21.7).

Why headache treatments fail
Lipton and colleagues [37], in an excellent review, 
have categorized the reasons why headache treat-
ments fail (see Table 21.8). It is our opinion that 
aside from medication overuse headache, the most 
common reasons for failure of headache therapies 
are inadequate attention to lifestyle and biopsycho-
social factors. Holroyd and colleagues have shown 

Table 21.8â•‡ Why headache treatments fail

Diagnosis is incomplete or incorrect.
-â•‡� incorrect primary headache diagnosis
•â•‡� migraine headache diagnosed as sinus or tension 

headache
•â•‡� cluster headache diagnosed as migraine headache
•â•‡� hemicrania continua
-â•‡� secondary disorders unrecognized
•â•‡� high and low pressure headache syndromes
•â•‡� chronic sinusitis or other sinus etiologies
•â•‡� cervical disorders

Exacerbating factors have been missed
•â•‡� medication overuse
•â•‡� hormonal factors
•â•‡� dietary factors
•â•‡� lifestyle factors
•â•‡� occupational/environmental factors

Inadequate pharmacotherapy
-â•‡� acute therapy
•â•‡� lack of migraine-specific therapy
•â•‡� delay of treatment during an attack
•â•‡� failure to use combined therapy (triptan + anti-

inflammatory or anti-emetic)
-â•‡� preventive therapy
•â•‡� failure to titrate to therapeutic dose for adequate period 

of time
•â•‡� hesitance to use rational polypharmacy
•â•‡� patient non-compliance

Inadequate non-pharmacologic therapy
-â•‡� relaxation therapy and cognitive-behavioral therapy
-â•‡� myofascial therapies

Other factors:Â€co-morbid disorders
-â•‡� other chronic pain disorders
-â•‡� psychiatric disorders

Source. Adapted from Ref. [37].
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management training), or some combination of these 
approaches [41].

Relaxation training
Relaxation skills enable headache sufferers to modify 
their own headache-related physiological responses 
and decrease sympathetic arousal. Protocols for head-
ache often include progressive muscle relaxation train-
ing, autogenic training involving self-instructions 
(such as warmth and heaviness) to promote a state of 
deep relaxation; and meditative or passive relaxation. 
Within-session training generally is facilitated by mate-
rials and instructions for home practice. Over time, 
training abbreviates and integrates relaxation skills into 
everyday responses until relaxation is achieved through 
simple recall and eventually becomes an automated 
response. Relaxation techniques are often used in com-
bination with biofeedback and stress-management.

Biofeedback training
Biofeedback training employs technologies to moni-
tor physiological processes that are usually considered 
either involuntary or outside of conscious awareness 
(e.g., muscle tension, pulse, blood pressure, peripheral 
blood flow). Information about the physiological proc-
ess is converted and amplified into a signal (visual or 
auditory) and then fed back to the individual. Patients 
can then learn strategies to enhance control over the 
response. The two most common forms of biofeedback 
for headache have been thermal biofeedback or “hand 
warming” for migraine and electromyographic (EMG) 
biofeedback for tension-type headache. Training often is 
facilitated by instructing patients in relaxation exercises 
and home practice. The biofeedback device is gradually 
eliminated as self-regulation skills are consolidated.

Cognitive-behavioral therapy
Cognitive-behavioral therapy (CBT) combines two 
psychological treatment approaches:Â€ cognitive ther-
apy and behavior therapy. It essentially modifies overt 
behavior by altering thoughts, interpretations of events, 
assumptions, and usual behavioral responses to events 
or stressors. Applied to headache, such interventions 
alert patients to the role of thought processes in stress 
responses and the relationships between stress, cop-
ing, and headaches. Patients are assisted in identifying 
the psychological or behavioral factors that trigger or 
aggravate their headaches, and taught to employ more 
effective strategies for coping with headache-related 

Behavioral self-management of headache 
trigger factors
Failure to address triggering or exacerbating factors is 
cited as one of the most common reasons for the fail-
ure of headache treatment [37]. General population 
studies indicate stress, sleep difficulties (e.g., irregular 
sleep/wake schedule, non-refreshing sleep, insufficient 
sleep), and dietary factors (e.g., skipping meals, alcohol, 
specific trigger foods) are among the most frequently 
identified triggers for migraine and tension-type head-
ache [39]. There is, in fact, an important behavioral 
component to nearly all of the identified headache trig-
gers (see Table 21.9). Thus, identification of headache 
triggers provides valuable opportunities for behavioral 
intervention and headache self-management.

In behavioral headache self-management train-
ing, patients prospectively monitor potential headache 
triggers to identify individual variables that can help 
them take actions to prevent or manage their headaches 
[40]. Once associations between usual precipitants and 
headache episodes are identified, patients develop 
(after initial instruction from a therapist) appropriate 
responses to avoid, modify, or learn strategies to cope 
more effectively with triggers. The behavioral self-
management training is a core construct for each of the 
standard behavioral headache treatments.

Standard behavioral headache 
treatments
Standard behavioral interventions can be broadly 
categorized as relaxation training, biofeedback train-
ing, cognitive-behavioral therapy and/or stress-

Table 21.9â•‡ Headache precipitants or “triggers”

Lack of food:Â€fasting, insufficient food, delayed meals

Specific foods:Â€aged cheese, alcohol, chocolate, nuts, etc

Sleep:Â€excessive sleep or oversleeping, insufficient sleep, 
abrupt changes in sleep schedule

Ovarian hormones:Â€menstruation, oral contraceptives, 
pregnancy, menopause

Environment:Â€heat, cold, lights, noise, perfume, smoke, 
odors, fumes

Exercise

Allergy/smoking

Weather

Stress:Â€during stress, after stress (i.e., “let-down headache”)

Caffeine
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to 5% reduction for controls (Figure 21.1). Effect size 
estimates revealed relaxation training, thermal bio-
feedback combined with relaxation training, EMG 
biofeedback training, and cognitive-behavioral ther-
apy all were significantly more effective than the con-
trol condition.

Few studies have directly assessed the comparative 
efficacy of behavioral vs. drug therapies for migraine. 
However, meta-analytic comparisons yield similar 
levels of improvement in migraine with propranolol 
(a beta-blocker FDA-approved for migraine prophy-
laxis; 32 trials), flunarizine (a calcium channel blocker 
widely used in Canada and Europe for migraine 
prophylaxis; 31 trials), and combined relaxation and 
biofeedback training (35 trials) [43, 44]. The aver-
age patient receiving propranolol, flunarizine, or 
behavioral interventions showed greater than a 50% 
improvement in migraine, whereas patients receiving 
pill placebos showed only a 12% improvement. Thus, 
while the two treatment modalities are likely to offer 
differing advantages and disadvantages within partic-
ular subgroups of patients, the best of the prophylac-
tic medications and behavioral therapies appear to be 
similarly viable for migraine management.

Tension-type headache
Employing methodology closely paralleling the Goslin 
et al. migraine review [42], McCrory and colleagues 
produced a meta-analysis of behavioral treatments for 

stress. Often, treatment is administered in conjunction 
with relaxation or biofeedback training for headache.

The evidence for behavioral 
management of headache
The first empirical study evaluating a behavioral head-
ache intervention for recurrent headache was published 
in 1969; 30 years later, reviewers identified over 300 
studies evaluating behavioral treatments for migraine 
[42]. The overwhelming majority of clinical trials have 
yielded positive outcomes leading a large number of 
professional practice organizations to endorse use of 
behavioral headache treatments alongside pharmaco-
logic treatments for primary headache.

An important evidence-based guideline for migrÂ�
aine management was produced by the US Headache 
Treatment Guideline Consortium, whose membership 
included the American Academy of Family Physicians, 
American Academy of Neurology, American Headache 
Society, American College of Emergency Physicians, 
American College of Physicians, American Osteopathic 
Association, and the National Headache Foundation 
[20, 38]. Focused on management of migraine by the 
primary care practitioner, the guideline is available 
online in its entirety (www.aan.com). The Consortium’s 
principal recommendations pertaining to behavioral 
interventions for migraine include:
(a)	relaxation training, thermal biofeedback 

combined with relaxation training, EMG 
biofeedback, and cognitive-behavioral therapy 
may be considered as treatment options for 
prevention of migraine;

(b)	behavioral therapy may be combined with 
preventive drug therapy to achieve added clinical 
improvement for migraine.

Efficacy of behavioral headache 
management

Migraine
With support from the Agency for Healthcare 
Research and Quality (AHRQ), Goslin and colleagues 
[42] produced a comprehensive meta-analysis of the 
behavioral literature. They employed conservative 
study inclusion criteria to examine six treatment con-
ditions plus a wait-list control condition. The behav-
ioral interventions yielded 32–49% improvement in 
migraine from pre- to post-treatment as compared 
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Figure 21.1â•‡ Meta-analysis of behavioral treatments for migraine 
RLX:Â€Relaxation training; BF:Â€Biofeedback training; 
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Maintenance of treatment gains
Considerable evidence indicates that among patients 
initially responsive to therapy, the effects of behavio-
ral treatments endure well over time, with the longest 
follow-up occurring 7 years post-treatment [46]. For 
example, Blanchard and colleagues [47] found that 
78% of tension-type sufferers and 91% of migraineurs 
remained significantly improved 5 years after complet-
ing behavioral treatment.

Behavioral treatment formats
Behavioral treatment for headache can be effectively 
administered in a variety of formats and settings.

Clinic-based treatment
Standard clinic-based treatments typically involve 6 
to 12 weekly sessions that last 45–60 minutes for indi-
vidual treatment and 60–120 minutes for group treat-
ment. This format had the advantage of maximizing 
patients’ time with, and attention from, a healthcare 
provider time, but it also is the most costly to deliver 
with respect to clinician time as well as patient travel.

Limited contact treatment
The limited therapist contact treatments have adapted 
therapy components from the standard clinic-based 
behavioral treatments to generate interventions that 
typically involve only three- to four- monthly clinic 
sessions. Clinic visits introduce headache management 
skills and address problems encountered in acquiring or 
using these skills, and patients are provided treatment 
manuals and audio recordings that guide the learning 
and refinement of skills to be practiced at home, with 
clinician assistance via phone calls. Meta-analyses have 
demonstrated the utility of the minimal-contact treat-
ment approach, indicating that for many patients such 
treatments can be as effective as those delivered in a 
clinic setting [48].

Non-professionally administered  
treatment
The self-management literature has emphasized use 
of groups led by trained non-professional leaders who 
suffer from a chronic disorder. Well-established certi-
fication programs have been established for lay lead-
ers, and detailed guides for conducting lay-led but 
professionally supervised self-management groups for 

tension-type headache that examined four treatment 
and two control conditions (wait-list control, other 
controls) [45]. The behavioral interventions yielded 
on average 37–50% headache reduction from pre- to 
post-treatment vs. 2% reduction for no-treatment, 
and 9% for other controls (Figure 21.2). The effect size 
estimates revealed that all of the behavioral interven-
tions were significantly more effective than the control 
conditions.

The study by Holroyd and colleagues [21] provides 
the best available comparison of behavioral and phar-
macologic treatment for tension-type headache. Over 
200 patients were randomly assigned to one of four 
conditions:Â€(1) tricyclic antidepressant medication; (2) 
stress-management training; (3) combined antidepres-
sant and stress-management; or (4) medication placebo. 
Compared to placebo, medication and behavioral ther-
apy each produced larger reductions in headache activ-
ity, analgesic medication use, and headache-related 
disability, but the medication condition yielded more 
rapid improvements in headache activity. Moreover, a 
higher proportion of patients receiving the combined 
therapy experienced a clinically meaningful headache 
reduction (64% of patients) compared to antidepres-
sant medication (38%) or stress management training 
(35%). Thus, whereas each treatment strategy is mod-
estly effective when used singly, improved outcomes 
were achieved with a combined approach.
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co-morbid with chronic (but not episodic) tension-
type headache [54]. Probably because of selection fac-
tors, mood and anxiety disorders are reported at higher 
rates in clinical samples than in population samples, 
with the highest rates reported in specialty headache 
centers. Mood and anxiety disorders also have been 
reported more frequently among chronic than episodic 
migraine or tension-type headache sufferers and in the 
presence of medication overuse [54, 55]. Personality 
disorders have been less frequently examined in the 
empirical headache literature than affective and anxi-
ety disorders, but they clearly can markedly complicate 
headache management [56, 57].

It is important to identify and manage mood and 
anxiety disorders among patients presenting for head-
ache treatment because they further impair the daily 
functioning and quality-of-life of individuals already 
burdened with a headache disorder [16, 58]. Moreover, 
when present, psychiatric co-morbidity often compli-
cates headache management and portends a poorer 
prognosis for headache treatment [59, 60]. The reader 
is referred to the detailed review by Maizels et al. for 
a discussion of screening for psychopathology among 
headache patients [61]. Integrated cognitive-behav-
ioral therapy for headaches as well as psychological 
symptoms offers a logically consistent approach to the 
management of headaches and co-morbid mood or 
anxiety disorders [10, 62].

Behavioral facilitation of medication 
compliance
Nonadherence with medical regimens represents a 
substantial challenge in medicine and is particularly 
relevant to headache since symptoms may worsen 
in the context of medication overuse. Adherence to 
long-term medication therapy for various chronic ill-
nesses averages only about 50% [63, 64], and reported 
adherence rates among headache sufferers have been 
similarly poor [65]. Only one-half to two-thirds of 
headache patients are adherent to their prophylactic 
medication regimens, and only one-quarter used their 
medications as prescribed after 1 year.

Risk factors for non-compliance have not been 
objectively assessed among headache sufferers, but 
the literature of various chronic conditions probably 
can be extrapolated to headache (e.g., adherence with 
medication regimens decreases with the frequency 
and complexity of the dosing regimen, with multiple 
medications, and with increasing side effects and cost). 

chronic disorders such as arthritis, asthma, diabetes, 
and chronic back pain have been produced (e.g., http://
patienteducation.stanford.edu). Recently, lay-led 
migraine education or self-management groups have 
demonstrated potential for yielding at least modest 
benefit with respect to improved headache outcomes, 
reduced healthcare utilization, and enhanced patient 
self-efficacy [49, 50].

No professional contact treatment
No contact treatment refers to programs that are 
designed to enable individuals to acquire and success-
fully use behavioral headache self-management skills 
without clinic visits or face-to-face instruction from a 
clinician. Learning at home or at the workplace, com-
munity library, or other setting may be supervised by a 
behavioral clinician via the telephone or via the Internet. 
Alternately, the need for supervision by a “live” behav-
ioral clinician might be eliminated altogether.

Few studies have yet evaluated strictly self-help 
programs, and those reported have suffered from high 
attrition rates. For example, Kohlenberg and Kahn [51] 
reported a substantial 62% headache reduction with 
their self-help book vs. only 14% with information 
control, but their dropout rate exceeded 60%. A princi-
pal shortcoming for static self-help interventions may 
be their lack of corrective feedback and motivational 
assistance that is often needed during the several weeks 
required to develop and integrate behavioral headache 
self-management skills into daily routines. Noteworthy 
efforts are underway to develop headache treatments 
that take advantage of the Internet and other media 
that have demonstrated considerable promise. The use 
of electronic media and communications technolo-
gies allows interventions to be interactive and suitably 
tailored to individual patients’ needs, which is likely 
to help overcome the limitations of static self-help 
approaches [52, 53].

Although these new formats for administering 
behavioral treatment will not be suitable for all patients, 
they offer promising cost-effective alternatives to clin-
ic-based behavioral treatment.

Co-morbid mood and anxiety  
disorders
Epidemiologic studies indicate that mood and anxiety 
disorders frequently are co-morbid with migraine [11, 
12]. Although population data are limited for tension-
type headache, mood and anxiety disorders appear 

 

 

 

 

 

 



Chapter 21. Management of headache pain

351

treatments for headache are available. Randomized 
controlled trials indicate that the average headache 
sufferer may expect to experience approximately a 
50% improvement in headache with either prophy-
lactic medication or behavioral treatment. However, 
it is also well recognized that treatment failures are 
not uncommon. Medication overuse, inadequate 
medication trials, and non-adherence undermine 
treatment effectiveness. A substantial number of 
headache sufferers also present with psychiatric 
complications, and the presence of psychological 
symptoms generally portends a poorer outcome for 
headache management.

There is emerging evidence that multidisciplinary 
or combined pharmacologic plus behavioral treat-
ment may improve outcomes in standard care and 
likely is necessary in the management of complicated 
and refractory cases. While few patients historically 
have had access to behavioral treatments, a number 
of abbreviated behavioral treatments have recently 
been presented. Self-management strategies address-
ing behavioral modification for headache triggers and 
medication adherence lend themselves to medical 
practice and would facilitate traditional medical care. 
Modifications of standard behavioral treatments and 
broader implementation of self-management princi-
pals into primary care and neurology practice settings 
where most headache patients receive treatment is 
needed to fully realize the impact of behavioral man-
agement with headache.
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Introduction
Palliative medicine addresses the care of patients with a 
terminal illness, where the expected lifespan is usually 
in the range of 6 months or less. The field has its roots in 
oncology and the development of hospice care, and the 
6-month expected survival in the USA is defined by the 
Medicare Hospice Benefit. The scope of palliative medi-
cine has expanded to include patients with advanced 
stages of other illnesses, such as congestive heart fail-
ure, chronic obstructive pulmonary disease, cirrhosis, 
HIV infection, end stage renal disease, and dementia. 
Palliative medicine is now delivered in settings other 
than home hospice, including acute care hospitals, 
intensive care units, and nursing homes. Managing the 
pain of patients at the end of life presents its own distinct 
challenges in assessment and management. These chal-
lenges arise from the scale of physical and psychological 
issues faced by the patient and caregivers, as well as the 
limited amount of time available. The issues that often 
have to be simultaneously addressed by psychologists 
include assessing concurrent pain management, mood 
disorders, cognition, psychological tasks specific to pal-
liative care, and coping by the patient and family. While 
recent advances have increased the number of medical 
interventions for pain in palliative care, psychological 
approaches remain an important aspect of pain man-
agement. Assessment and interventions for pain have 
been studied mostly in the oncology setting, and these 
will be the main focus of this chapter. Interested readers 
are referred to additional texts for further details [1].

Prevalence of pain in palliative 
medicine populations
Pain is highly prevalent in different palliative medicine 
settings and is usually associated with other symptoms, 
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despite the diversity of illnesses and treatment settings 
denoted by the term “palliative care unit.”

The fact that patients with advanced cancer often 
experience pain is well known. A survey of medical 
hematology/oncology veterans highlighted the fact 
that patients with advanced cancer can experience pain 
from other chronic medical conditions (e.g., arthritis, 
low back pain), complications of pain medications 
(e.g., constipation), and painful side effects of treat-
ments for cancer [2].

The SUPPORT study found that in patients 
with metastatic colon cancer, the prevalence of pain 
increased from 30% at 6 months prior to death to 45% 
in the last 3 days, with similar findings for patients with 
advanced non-small cell lung cancer [3]. Pain was also 
highly prevalent in other terminal conditions, includ-
ing 40% of patients with congestive heart failure [4], 
20–30% of patients with chronic obstructive pulmon-
ary disease [5], and 40% of patients with end stage liver 
disease [6].

In a study of hemodialysis patients, 50% had pain. 
Causes included musculoskeletal disease (63%), dialy-
sis procedures (13.6%), neuropathic pain (12.6%), 
and peripheral vascular disease (9.7%) [7]. In a multi-
center study of deaths of 131 dialysis patients, 42% of 
the patients available for follow-up were in pain in the 
last 24 hours of life, and 5% were in severe pain [8]. In a 
recent multisite survey of AIDS patients receiving pal-
liative care, pain was reported by 65% of the respond-
ents [9].

In other surveys comparing terminally ill patients 
with cancer and non-cancer diagnoses, symptom dis-
tress scores were similar for both groups of patients 
[10]. In a review, pain, fatigue, breathlessness, depres-
sion and nausea all had a high prevalence in five dif-
ferent disease states–cancer, HIV, heart failure, chronic 
obstructive pulmonary disease, and renal disease [11].

Behavioral and Psychopharmacologic Pain Management, ed. Michael H. Ebert and Robert D. Kerns. Published by  
Cambridge University Press. © Cambridge University Press 2011.
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goodbyes. The patient deals with issues of existential 
meaninglessness, and balances the paradox of trying 
to remain connected while at the same time letting go. 
Within this larger structure are more mundane tasks, 
such as dealing with medical complications of the illness, 
preparation of advance directives and wills, etc. [21, 22].

Approach to psychological assessment
A framework for psychological assessment includes 
developmental issues, the meaning and impact of the 
illness, coping style, impact of the illness on the self, 
relationships, stressors, and spiritual resources. Of 
particular relevance are the issues of fear, anxiety, grief, 
meaning, hope, loss, loneliness, and the effect of the 
dying process on relationships, as well as how these are 
managed in patients with psychiatric conditions [23]. 
Within the context of dying, all of these factors are 
often amplified and can become overwhelming to both 
patients and their loved ones.

Because of the unique aspects of the psychology 
of the palliative care patient, we will describe some of 
these features and how they interact with pain assess-
ment. Much of this data comes from studies of cancer 
patients, but is likely to be relevant to patients with 
other end stage illnesses. An understanding of these 
issues will guide the assessment of both the patient and 
pain experienced by the patient.

Mood disorders in palliative care patients
Even experienced clinicians may be surprised when 
some patients do not have a depressive reaction. It is 
a common occurrence to have a patient respond to a 
question about their mood or a formal questionnaire 
as reflecting insensitivity or limited empathy from the 
clinician:Â€“Of course, I’m depressed, I feel sick, have no 
energy, and I’m dying.” In such instances, a role for edu-
cation is evident. Patients find it reassuring to know that 
while they feel awful, this does not necessarily represent 
a true depressive disorder, but rather is an acknowledge-
ment of their deteriorating physical condition.

The large majority of patients seen by psychologists in 
palliative care experience some form of mood disorder in 
the form of an adjustment disorder, anxiety, or a depres-
sive disorder. Co-morbidity is common. In the Canadian 
National Palliative Care Survey, for patients who were 
diagnosed with an anxiety or depressive disorder, one 
half met the criteria for a second disorder. Patients who 
complained of pain were significantly more likely to have 
an anxiety or depressive disorder. Similar results were 

Prevalence of pain by treatment setting
Recent reviews of hospice patients suggest that pain 
remains highly prevalent in palliative care settings [12, 
13] and hospices [14, 15], and pain is often accompan-
ied by symptoms of lack of energy, dry mouth, and 
shortness of breath.

Another increasingly important site for palliative 
care is nursing homes. In a national data set, over 70% 
of nursing home patients experienced pain, and 50% 
reported daily pain. Pain intensity was rated as mild for 
13%, moderate for 57% and horrible for 30% [16].

Despite growing awareness and implementation of 
palliative care in medical settings, many patients with 
terminal, irreversible illnesses eventually die in inten-
sive care units (ICUs). In one study 60% of all hospital 
deaths in the USA occur in ICUs [17]. This is not sur-
prising considering that ICUs are intended to treat the 
most acutely ill patients. However, many of the aggres-
sive interventions applied in ICU settings are inappro-
priate for patients who are actively dying, and they may 
actually contribute to increased pain and suffering at 
the end of life [18].

Issues in pain assessment
The data clearly demonstrate that multiple physical 
symptoms occur in patients with a variety of palliative 
diseases. Therefore, a focus on the regular monitoring 
of pain alone is limited. Future improvements in clini-
cal care should focus on measuring multiple symptoms 
using very simple tools, developing an understanding 
of which dimensions of pain are most important in pal-
liative medicine, improving pain assessment in the cog-
nitively impaired patient, and delineating the sources of 
pain in non-cancer palliative care patients [19].

Psychological assessment of the 
palliative care patient
To understand pain in the palliative care patient, it is 
important to have a sense of the patient. The first sec-
tion of this chapter addresses particular issues faced by 
these patients.

Psychological tasks of the palliative care 
patient
The psychological tasks in this phase of life include cop-
ing with grief, the construction of a meaningful narrative 
through life review [20], achieving closure (resolution of 
ongoing conflicts and neuroses), letting go, and saying 
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loss of functional status, and related issues. Psychosocial 
factors that affect pain will be discussed further below.

Major depression
The incidence of “depression” in patients with cancer 
consistently is high, with prevalence rates ranging 
from 15 to 30% in patients with advanced cancer [28]. 
In a pain and symptom control clinic, 72% of respond-
ents were symptomatic, and 19% had severe symptoms 
[29]. One reason for the wide variation is the disparate 
definitions of depression, which range from general-
ized distress (anxiety and sadness) to criterion-vali-
dated major depressive disorder. An important role for 
consultation-liaison psychologists and psychiatrists is 
to determine whether an individual is manifesting an 
adjustment reaction, i.e., a reasonable sense of sadness 
attributable to dealing with a potentially devastating 
illness, or a major depressive disorder.

Risk factors include pre-existing affective disorders 
and those individuals who experience a marked disrup-
tion in self-image and social role. Patients with end stage 
illnesses often experience multiple losses. For example, 
individuals who define themselves in terms of their jobs 
and suddenly cannot put in 10–12 hour days can expe-
rience a serious emotional void. Disruption in inherent 
assumptions about the course of one’s life, such as “if you 
work hard you will succeed and enjoy professional suc-
cess and a fulfilling retirement” can lead to much anxiety 
and anger. Alternately, interference with relations with 
significant others, especially when there are dependent 
parties, can induce intense dysphoria. The inability to 
maintain financial obligations or oversight responsi-
bilities for children, elderly parents, or disabled siblings 
often results in anxiety and guilt. One patient experi-
enced repeated episodes of intense pain that coincided 
with worrying about who would be present to oversee 
meals for his disabled adult sister who resided in a nurs-
ing home as she would eat reliably only when he accom-
panied her. The demarcation between major depressive 
disorder and adjustment disorder can sometimes be dif-
ficult to discern in the immediate aftermath of an exac-
erbation of illness. Follow-up may be necessary as an 
adjustment disorder is, by definition, time limited.

The relationship between pain and depression is 
important to clarify in patients who are undergoing 
evaluation for depression. Earlier studies showed a 
correlation between the severity of pain and distress in 
cancer patients and hospice patients [30]. More recent 
surveys with newer instruments have not been able to 
replicate these findings [31]. The relationship between 

found for patients with other physical symptoms [24]. 
Conversely, patients with a depressive disorder are more 
likely to report pain and other symptoms [25].

Affective distress, whether an adjustment disorder 
or a major depression, often complicates interpreta-
tions of physical pain, as well as potential limitations in 
functional capacity. This highlights the need to obtain a 
detailed account of the patient’s history, in terms of both 
physical and mental illness and personality character-
istics including ascribed roles. Although such a conclu-
sion about the importance of a thorough history may 
seem obvious, an understanding of the impact of the 
illness upon the patient’s trajectory in life is regarded as 
essential for managing those individuals with unduly 
persistent or complex pain disorders.

Achieving a reliable bedside assessment of depres-
sive reactions among patients with terminal illness is 
very difficult. The gold standard remains a structured 
interview by a mental healthcare professional, but this 
is not always practical because of limited availability of 
trained personnel and the limited stamina of many pal-
liative care patients. Much attention has been focused 
instead on the development and testing of short instru-
ments to screen for depression. Existing survey instru-
ments that include physical symptoms traditionally 
identified as symptoms of depression (sadness, low 
energy, sleep disturbances), mimicking the vegetative 
symptoms inherent in advanced disease (e.g., dimin-
ished appetite or weight loss, and sleep disturbance), 
often generate false positives. Asking the subjective 
experience and expectations of patients is regarded as a 
more reliable indicator of mood states than their som-
atic reactions, with feelings of hopelessness, worthless-
ness, and guilt suggestive of major depression.

Currently, there are efforts to establish screening 
tools for anxiety and depression tailored specifically to 
palliative care patients that attempt to distinguish the 
existential features of death (i.e., profound sense of loss 
of social, spiritual, and personal meaning) from the 
physical symptoms associated with a disease process 
[26, 27]. This may prevent characterizing the “normal” 
emotional distress arising from the complications of 
severe physical illness as pathological. When pain has 
been aggressively treated, but the patient still reports 
significant pain, it is important for palliative care spe-
cialists (especially mental health professionals) to assess 
what other factors may be contributing to the patient’s 
pain. It will be important to distinguish between mood-
related factors, anxiety, issues related to patient’s fears 
about his condition, fears of dying, feelings related to 

   



358

Section 4.â•‡ Integrative approaches to management

40]. Thus, in a palliative care population, deterioration 
in mood may be a marker for impending death. At this 
point, psychological factors such as existential distress 
may surpass physical pain in precipitating mood dis-
turbances. Analgesic relief of pain is paramount at 
this stage, with psychological interventions directed 
towards providing emotional support and kindness.

Interestingly, it is likely that there are other indi-
viduals who may experience depression as a primary 
symptom which, in turn, hampers their functional 
status. While the linkage between pain, depression, 
and outcomes has been established, there is an emerg-
ing consensus that the relationship between depres-
sion and functional outcomes may be bi-directional 
in nature [41, 42]. Pending additional longitudinal 
research, it is paramount that clinicians remain sensi-
tive to and are aware of the relationship between pain, 
depression, and functional ability to allow for appro-
priate psychosocial interventions.

Desire for hastened death
The expression of a desire for hastened death requires 
careful evaluation. These are not uncommon in pallia-
tive care patients. Such a request should not be automat-
ically considered a request for euthanasia, or as active 
suicidal ideation, but as a marker for intense distress 
which requires further exploration. In-depth assessment 
reveals a variety of reasons for desire for hastened death, 
and no two patients are alike [43]. In one study of 106 
patients on a palliative care unit, 26% reported a high 
desire and 41% reported moderate desire. In multivari-
ate analyses controlling for age, gender, and performance 
status, risk factors for desire for hastened death included 
pain, lack of appetite, and sadness [44], highlighting the 
role of pain assessment when seeing these patients. It 
is important to remember that the desire for hastened 
death may fluctuate over time in response to clinical 
developments, and the request may be withdrawn at a 
later time. In a survey of Dutch physicians of patients 
who had recently made a request for hastened death, 
the perception of unbearable suffering, pointless suf-
fering, loss of dignity, and general health problems were 
associated with patients who did not change their mind, 
whereas patients with more mental health problems 
were more likely to change their mind, possibly because 
of a more labile mental status. Pain and depression were 
not associated with requests to change the request in 
this sample [45]. Similar findings on the importance of 
meaninglessness and pointless suffering were reported 
for patients with advanced HIV disease [46].

cancer pain and depression remains problematic on a 
purely epidemiologic basis because both cancer and 
depression are associated with aging [32]. However, 
longitudinal studies of geriatric cancer patients show 
that more severe symptoms precede the development 
of depression [33, 34], and intervention studies show 
that both distress and pain are relieved by treatment of 
pain [35, 36]. Clinically, patients with severe pain are 
irritable, withdrawn, and inactive, and a diagnosis of 
depression should not be made until the pain has been 
addressed and treated.

Pain, depression and functional status
Pain, depression, and functional status have a com-
plex relationship which is slowly being disentangled. 
Functional status is linked to the patient’s sense of 
independence and well-being. There is a consistent 
negative correlation between mood and level of func-
tional capacity [37, 38]. Restrictions in physical activi-
ties such as standing, dressing, and eating can induce 
feelings of sadness because of loss of autonomy, and/or 
curtailment of recreational interests. The patient may 
interpret diminishing functional capacity as an indica-
tion of the advancement of the illness, which can be 
perceived as demoralizing. This, in turn, can increase 
pain. As one patient remarked, “On days I can’t button 
my shirt, the pain is worse.” Thus, perception of func-
tional status exerts a central influence upon patients’ 
psychological functioning and, for a substantial per-
centage of individuals, is the underpinning for their 
dysphoric affective reactions. Exploration of these 
issues may help the patient cope with pain. A major 
goal of palliative medicine is to help patients maintain 
function, which may depend on pain management.

Closely related is the concept of functional trajecto-
ries over time. The majority of studies suggest the fol-
lowing model:Â€disease progression leads to increased 
pain and other symptoms (e.g., fatigue), physical debil-
itation, and decreased functional activities (e.g., instru-
mental activities of daily living and socialization), with 
associated psychological ramifications. Although 
many patients and their caregivers expect that it will be 
a nosedive, trajectories of functional status may vary by 
disease and can be better described as gradual changes 
over time, or as a series of plateaus punctuated by occa-
sional crises [39]. Within the last weeks and months of 
life of cancer patients, generalized psychological dis-
tress becomes even more prominent as patients mani-
fest a decline in their overall physical condition and 
specific physical symptoms become more severe [10, 
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empowered. Their concerns about poor decisions being 
made in the midst of a crisis or without their consent 
(e.g., resuscitation or use of powerful opiates) are often 
alleviated by appropriate preparation.

Patients with post-traumatic stress disorder
The role of enduring attitudes upon pain is well illus-
trated by studies of individuals with post-traumatic 
stress disorder (PTSD). Individuals who have been 
subjected to, and have persistent recollections about, 
a life-threatening event, such as a serious accident or 
combat, report more intense pain and affective distress 
than pain patients without histories of trauma or PTSD. 
Emotional reactions such as anger and depression are 
more prominent. In addition, individuals generally 
manifest higher rates of disability and interference with 
life activities. A poorer prognosis in response to physi-
cal interventions for non-malignant pain has also been 
reported. Similarly, enduring a life-threatening circum-
stance prior to the onset of cancer can amplify dysphoric 
reactions during the course of the illness [54].

Of interest, first-hand experience with a stressor is 
not essential to induce such elevated depressive reac-
tions. Children of Holocaust (concentration camp) 
survivors who developed cancer displayed an increased 
prevalence of depression and agitation [55]. This sug-
gests the possibility that profoundly pessimistic atti-
tudes experienced by victims of extreme trauma (e.g., 
perceptions of perceived randomness of fate, unavail-
ability of support, or hopelessness) have been conveyed 
to and adopted by their children, and are reactivated 
when the children experience their own life-threaten-
ing illnesses. Thus, when asking about family history of 
illness, inquiry about past injuries or parents’ adapta-
tion to severe stressors might generate warnings about 
maladaptive attitudes toward serious illness.

Among clinicians who work in the Veterans’ Affairs 
medical system, anecdotal experiences suggest that there 
are likely to be psychological ramifications beyond those 
experienced by the civilian population. In a recent arti-
cle addressing the potential effects of combat PTSD in a 
palliative care population, Feldman and Periyakoil [56] 
suggest that trauma may have a complex influence on 
dealing with terminal illness and the dying process. The 
threat to life inherent in terminal illness may mimic an 
original trauma experienced in the battlefield, exacerbat-
ing previous symptoms that may have been controlled. 
Thus, it is helpful to ask direct questions about military 
experiences, as well as about other extraordinary life cir-
cumstances, including those of immediate family.

Anxiety and stress disorders
The prevalence of anxiety disorders ranges from 6 to 
8% in patients with advanced cancer and up to 15% 
in patients with terminal illness [28]. Pain generates 
fear. Neural pain pathways connect to structures in the 
limbic system such as the amygdala, and can be seen 
in functional MRI studies [47, 48]. In one survey of 
patients in a palliative care unit where the Hospital and 
Anxiety Depression Scale (HADS) was used as a meas-
ure of distress, both pain interference (with walking 
ability, normal work, relations with others), and aver-
age pain severity were significantly associated with the 
anxiety component of the HADS scale [49].

Catastrophizing
The importance of catastrophizing was highlighted in a 
study of patients with metastatic breast cancer. Higher 
levels of catastrophizing were associated with greater 
levels of emotional distress, suggesting that catastro-
phizing mediates maladaptive responses to pain [50]. 
In a literature review of coping styles and cancer pain, 
the presence of catastrophizing was associated with 
increased pain intensity in three of four studies [51].

Fear of pain during the dying process
Perhaps the most universal and essentially human factor 
to consider is fear and anxiety about the process of dying 
itself. Pain is often feared by those who experience seri-
ous illness. Indeed, pain consistently is rated as the most 
distressing aspect of an advanced or terminal illness 
[52]. Individuals identify being free from symptoms and 
pain as inherently defining a “good death,” while a “bad 
death” involves prolonged suffering, as well as inad-
equate analgesia and uncontrolled symptoms [53].

Anxiety of this type is often characterized by intru-
sive thoughts about unmanaged breakthrough pain or 
extreme dyspnea. Such fears can often be substantially 
relieved by appropriate reassurance from trusted pro-
viders. Patients are sometimes uncomfortable voicing 
these concerns, and it is incumbent upon clinicians 
to encourage frank and open discussion wherein 
patients can explore their fears in a safe environment. 
Psychologists often are more comfortable in address-
ing these matters and should take the initiative if they 
sense this may be an unspoken issue.

Fears about inadequate analgesia or symptom con-
trol can also be assuaged via good communication and 
clear decision-making with the treatment team [52]. 
By participating in treatment decisions that anticipate 
the progression of their illness, the patients become 
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of self-esteem, and in turn, shame and isolation 
develop. Hopelessness arises when the patient is 
demoralized and feels that no help is available. This 
results in meaninglessness and existential despair. 
Therapies that restore control over the problems at 
hand, (e.g., providing better pain and symptom con-
trol), or provide a meaning and purpose (e.g., sup-
portive psychotherapy), are central to dealing with 
demoralization [59]. Currently, there is no DSM code 
for demoralization.

In a factor analysis of dysphoric symptoms in 
patients with cancer or motor neuron disease, demor-
alization was distinguished from depression by the 
absence of anhedonia in demoralization. Patients in 
the demoralization cluster tended to express hopeless-
ness, pessimism, discouragement, and helplessness. 
Additionally, measures of demoralization correlated 
inversely with measures of cohesive support, whereas 
depression was associated with severe physical ill-
ness, lack of interest, and inability to enjoy activities 
[60]. The prevalence of demoralization was reported 
to be 30% and depression 16% in a sample of med-
ical outpatients in two non-overlapping groups [61]. 
Demoralization should be considered in patients with 
distress from severe pain or other significant psycho-
social aspects of their situation. Appreciating the con-
cept of demoralization helps elucidate the significance 
of studies that have examined the relationship between 
pain and depression.

In summary, the degree of demoralization one 
experiences is likely to affect perception of and coping 
with physical pain. Identifying which individuals expe-
rience a sense of bleakness about their disease process 
and helping them identify achievable goals within the 
confines of their physical limitations may ameliorate 
their demoralization. This, in turn, may yield improve-
ments in depressive symptoms and subjective report-
ing of pain.

Preparatory grief
Originally termed anticipatory grief, preparatory 
grief is the sense of loss evoked by previous losses 
and the losses to come. In the study by Clarke et al. 
[60] mentioned above, three clusters for dysphoric 
symptoms were identifiedÂ€– demoralization, depres-
sion, and grief. Some items for pain were found in the 
depression and the grief clusters but most of the pain 
items did not cluster with any of the three groups. All 
three groupings scored highly on the usual measures 
for depression. This suggests that one of the reasons 

Adjustment disorders
Although anxiety and depression are important syn-
dromes in patients with advanced disease states, differ-
entiating those individuals who experience adjustment 
reactions associated with the consequences of their 
physical illness from those who experience a profound 
interruption in world-view and self-efficacy may be 
critical in recognizing psychopathology and offering 
appropriate and effective interventions. Much recent 
work has been devoted to characterizing adjustment 
disorders in patients with life threatening illnesses. The 
prevalence of adjustment disorders ranges from 14 to 
35% of patients with advanced cancer and from 11 to 
16% of patients with terminal illness [28]. These syn-
dromes are summarized below.

Distress
The term distress is a blanket term intended to include 
psychological, social, and spiritual domains of experi-
ence without the stigma patients attach to terms such 
as depression. Others have used distress to indicate 
emotional distress (anxiety and depression), existen-
tial distress (see below) or other kinds of reactions to 
the situation at hand. The National Comprehensive 
Cancer Network has piloted screening for distress with 
guidelines for management [57]. A recent literature 
review found a strong relationship between chronic 
cancer pain and the presence of distress, though the 
magnitude of the relationship was found to be moder-
ate [51].

Demoralization
A situation characterized by failure to cope that leads to 
feelings of impotence, isolation, despair, and damaged 
self-esteem, forms the basis of demoralization, which is 
thought to represent a common ground between anxi-
ety and depression [58]. For palliative care patients, 
the sense of breakdown in coping can arise in a variety 
of ways. A patient may feel trapped in a deteriorating 
physical body, useless, and helpless. Unrelieved pain or 
other symptoms can precipitate a sense of demoraliza-
tion. The patient’s hopes and assumptions about life and 
its meaning may be pervasively disrupted, damaging 
the individual’s general sense of well-being, meaning 
and purpose, and engendering a sense of helplessness.

The construct of demoralization has been fur-
ther refined to represent a failure of both problem- 
focused (problem solving, action oriented) and emo-
tion-focused (flight, cognitive reframing) coping. 
Such restrictions in world-view lead to a weakening 
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In one multisite survey of 381 patients with 
advanced cancer in palliative care units conducted with 
semistructured interviews, 25% of patients considered 
themselves to be suffering at a moderate to severe level. 
Correlates of suffering were malaise, pain, depression, 
and weakness; pain was mentioned most frequently in 
the qualitative interviews. Of the 20 participants with 
severe-to-extreme pain, 14 (70.0%) indicated that they 
were suffering significantly compared to 13 (11.5%) 
of 113 patients with no pain. More than half of the 
patients with moderate to severe suffering met criteria 
for a depressive or anxiety disorder [66]. It is possible 
to treat the illness or the pain, yet increase individuals’ 
suffering by not focusing in on the human experience 
of the illness and its meaning (e.g., lack of control over 
symptoms, hope concerning prognosis, perceptions of 
others) [59].

Other psychological issues

Hope
Hope is an important and poignant concept for 
patients, caregivers, and healthcare professionals. 
Many patients can acknowledge the reality of their ill-
ness and its consequences and remain hopeful (e.g., 
they believe that life still has value and/or pleasure 
and/or meaning despite the severity of their illness). 
If one thinks of hope as the presence of a meaning-
ful goal, then hope can be redirected towards plans for 
better pain and symptom control, and realization of 
shorter-term plans and goals [67].

Cognitive disorders
A significant number of patients will have impaired 
cognition due to their underlying illness, medications, 
delirium, or dementia. Cognitive assessment serves 
a number of purposes – evaluating the patient’s pain 
report, evaluating capacity to make decisions, and 
determining effective psychotherapeutic treatment 
modalities, as a patient with impaired cognition will 
be unable to participate meaningfully in psychother-
apy. The assessment and management of pain in these 
patients remains an active area of investigation [68].

Patients may themselves complain of impaired 
cognition. One series of 29 patients with cancer pain 
complained of difficulties in remembering (54%), con-
centration (46%), and sedation (37%). However, rou-
tine screening tests of cognition and sedation, such as 
the Mini-Mental Status score and the OAA/Sedation 
scores were not able to detect any abnormalities [69]. 

for a higher prevalence rate of depression in surveys of 
patients at the end of life may be due to the conflation 
of preparatory grief and demoralization as depression, 
as these entities have overlapping symptoms and also 
may coexist. Periyakoil describes the grief process as 
involving profound sadness, which can manifest on 
a temporary basis as somatic symptoms, social with-
drawal, and fleeting suicidality [27]. Preparatory grief 
can be distinguished from depression that is more 
consistent with an affective and/or character-based 
disorder. Variation in mood is also to be expected. 
In contrast, depressed patients have a consistent flat 
affect. They experience persistent hopelessness, help-
lessness, worthlessness, excessive guilt, anhedonia, 
and dysphoria, as well as continuous thoughts about 
death and suicide [27]. Thus, distinguishing the nature 
of symptoms reported by patients is an essential fea-
ture in establishing a reliable diagnosis and treatment 
interventions.

Existential distress
Existential distress refers to despair induced by a sense 
of meaninglessness:Â€ “What’s the point of living like 
this?” Unresolved existential distress may precipitate 
requests for hastened death and may result from, and 
manifest as, intractable pain. The closest counterpart 
to existential distress in palliative medicine is the term 
spiritual pain. This term denotes distress that results 
from a rupture and disconnection that separates indi-
viduals from that aspect of their deepest selves that 
gives meaning, hope, and purpose [62]. Spiritual pain 
can be impacted by issues such as family and work, 
aspects of the self that form the basis of one’s iden-
tity. Therapeutic efforts are directed towards relieving 
fear and emphasizing how the individual can main-
tain a connection of those aspects that have been long 
treasured.

Suffering
Suffering is a holistic concept, which can be defined 
as a loss of integrity [63]. A related viewpoint defines 
suffering as the perception of threat to the self, which 
is engendered when there is a discrepancy between 
the usual and the actual self. Pain, by interfering with 
the patient’s functioning, leads to a discrepancy and 
causes suffering [64]. According to a modern defini-
tion, suffering is an aversive emotional experience 
characterized by the perception of personal distress 
caused by adverse factors that undermine quality of 
life [65].
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to a verbal pain assessment is generally associated with 
level of cognitive impairment [76].

Elderly patients with mild impairment are able to 
answer questions about pain with visual and hearing 
aids. Persons with Mini-Mental State Examination 
scores below 15 are significantly impaired in their abil-
ity to complete and comprehend self-report pain rating 
scales, although some studies show that persons with 
even moderate impairment (i.e., Mini-Mental State 
Examination scores as low as 8) are able to respond 
consistently to verbal pain assessment measures [77].

In patients with moderate-to-severe impairment 
and verbal assessment difficulties, behavioral obser-
vation-based pain assessment scales are the subject of 
intense research activity. Common behaviors associ-
ated with pain in persons with dementia include facial 
expressions; verbalizations/vocalizations; body move-
ments; changes in interpersonal interactions; changes 
in activity patterns; or mental status changes [78]. The 
reader is referred to reviews and websites for a more 
complete description of pain rating scales built around 
these behavioral ratings [79]. As these behaviors are 
not unique to pain, but may be responses to a variety 
of distressing stimuli, further clinical evaluation is 
required. In addition to physical examination, this may 
take the form of an empirical trial of a mild analgesic, 
such as acetaminophen.

Denial
Clinicians expect patients to have a full understanding 
and be in accord with treatment plans, yet are often later 
surprised when patients ask “naïve” questions, express 
markedly unrealistic expectations or even state they 
were never apprised of any of the details about their 
condition. Other clinicians, e.g., nurses, psychologists, 
often hear about patients’ dissatisfaction with their 
physician’s communication despite clear evidence that 
the physician has indeed imparted such relevant infor-
mation. Alternately, despite patients’ explicit acknowl-
edgement of the “facts” of their condition, compliance 
with interventions can be erratic which negatively 
affects symptom presentation and disease progression.

Denial has both adaptive and maladaptive features 
in patients with end stage disease. On one hand, it pro-
vides a defense against the fear of impending death. 
Conversely, denial can be maladaptive when it results 
in non-compliance with medical treatments or refusal 
to acknowledge and/or make decisions relating to end 
of life issues. A management strategy starts with dis-
cussing the patient’s desired management approach to 

It should be noted that standard psychological instru-
ments for cognitive function were developed for evalu-
ating demented patients, and they have been insensitive 
for detecting the types of cognitive complaints voiced 
by cancer patients. If one uses Piagetian tasks of judg-
ment as a criterion, the error rate increased signifi-
cantly in patients who had to spend a good part of the 
day resting; these patients performed at a level simi-
lar to children less than 10 years old [70]. Degree of 
physical debilitation associated with a terminal illness, 
rather than age, has been shown to seriously impede 
higher-order cognitive functions [71].

The role of underlying illnesses and medications 
should also be considered in patients with impaired 
cognition. Metabolic abnormalities that result from 
organ failure, brain metastases, sepsis, and medica-
tions may contribute to cognitive impairment. Opioids 
and benzodiazepines tend to receive more attention by 
clinicians as a possible cause of delirium.

Delirium
Delirium interferes with the ability of the patient to 
communicate and remain connected to his environ-
ment, and represents the loss of the person to his family 
and friends. Delirium in the patient is stressful for fam-
ily and caregivers, and education and patient sedation 
may be necessary to reduce family distress [72].

The prevalence of delirium has been estimated in 
hospitalized patients with advanced cancer to range 
from 28% to 42%, and as high as 88% before death. 
Although delirium is defined as a reversible state, 
it may persist in more than half of patients, and no 
reversible cause may be found [73]. Delirium can affect 
patient ratings of pain. In 99 patients who underwent 
hematopoietic stem cell transplantation, a procedure 
associated with predictable mucositis and related 
pain, and were followed prospectively, as the number 
of delirious episodes increased, the severity of pain 
ratings also increased [74]. Clinical cases have been 
reported where the presence of unrecognized delirium 
confounded pain assessment as the patient’s ratings of 
persistent severe pain lead to rapid escalation of pain 
medications [75].

Demented patients
To assign a magnitude or rating of pain, the patient 
must be able to interpret a sensation as unpleasant, 
remember and compare a sensation with other pains, 
correlate the sensation with a number or descriptor, 
and then give a verbal response. The ability to respond 
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and emphasizes the importance of a comprehensive 
assessment.

An emerging body of work on caregivers is yielding 
new insights into how the social environment can affect 
the assessment and management of pain. Understanding 
caregivers’ reaction is crucial in pain assessment 
becauseÂ€caregivers often become proxy raters, and much 
psychological counseling may be needed to be devoted 
to the caregiver and to the communication between 
the patient, caregiver, and healthcare team about pain. 
Additionally, it would be helpful to review and discuss 
how caregivers dispense medications. Caregivers of 
patients with a history of substance use have been reluc-
tant to administer pain medications for fear of rekin-
dling the older problem of substance use.

Watching a loved one in pain is extremely distress-
ing for caregivers. In one descriptive study, spouses of 
patients described feeling a sense of helplessness and 
fear when the patient was in severe pain, and a sense of 
normalcy and hopefulness when the patient was not in 
severe pain. Pain control, emotional support, and edu-
cation are vital in managing these reactions [83]. One 
study found that caregivers of cancer patients with pain 
had higher scores for anxiety, depression, and caregiver 
strain compared to caregivers of patients who did not 
have cancer pain [84]. These reactions by caregivers are 
more severe when the patient catastrophizes about pain 
[85]. Another study demonstrated that spouses’ reac-
tions to rheumatoid arthritis patients’ pain affected the 
patient’s tendency to catastrophize [86]. One can envi-
sion stabilizing or destabilizing cycles of pain depend-
ing on how the patient and spouse react to the pain and 
to each other.

Recent studies in home hospice settings have 
shown that ratings of pain severity are similar between 
the patient and caregiver [87]. However, perceptions of 
caregivers can also reflect the biases and experiences of 
the caregiver [88, 89]. These assessments are important 
to determine because many times, patients are unable to 
give their own assessments, and the caregiver becomes 
the proxy rater. Caregiver assessments may lead to con-
flicts with healthcare professionals. Any change in the 
patient’s affect, vocalizations, and movements is likely 
to be ascribed to pain by the caregiver.

Example:Â€A patient dying from pancreatic cancer 
was unresponsive, but had occasional groping move-
ments of his arms, causing his caregivers concern 
about his comfort. He had been on haloperidol and 
was started on benztropine for presumed akathisia, 
with cessation of his arm movements.

his/her illness and short-term life goals. Often, incon-
gruities between the patient’s expectations and limi-
tations imposed by the disease state will evoke clues 
about the patient’s underlying fears that lead to such 
cognitive distortions. Usually these distortions are 
related to anticipation of intense loss, which can then 
be addressed through supportive therapy.

One patient who was diagnosed with advanced 
lung cancer would not acknowledge the grave nature 
of his condition for nearly 1 year, though he continued 
to pursue the recommended treatments. His emotional 
reactions were disparate with his actions. When a doc-
tor stated explicitly that he would “definitely die soon,” 
this patient “couldn’t deny what was happening to me,” 
though he admitted that his physicians had been clear 
about his prognosis for many months. He subsequently 
expressed hopelessness and a desire to “give up on 
everything.” He believed that “things were better when 
I was in denial.” In therapy sessions with a psychologist, 
the patient discussed what his life had been like prior to 
the cancer diagnosis, his ensuing fears, and wishes for 
the immediate future. The patient was able to focus on 
“things I still want to do” for himself and for his fam-
ily. His denial or blunted affective reaction worked to 
help him “keep living, even though they were telling 
me I was dying.” Yet when faced with the imminence of 
his death, his denial was no longer an effective defense 
against anxiety. Explicitly shifting the focus from a 
vague and indefinite end towards satisfying immediate 
goals helped ameliorate his anxiety.

Social and situational factors
The availability of supportive friends and caregivers 
acts as a buffer to the stresses and demands caused 
by illness. Uncontrolled pain may cause the patient 
to isolate himself from friends and family, which in 
turn, may result in the patient withdrawing from sup-
port networks causing the patient to become socially 
isolated. There is an emerging literature that suggests 
that social factors may have an effect upon pain, by 
reducing overall stress [80] or by increasing overall 
satisfaction with quality of life [81]. Patients experi-
ence higher levels of pain when they are less engaged in 
social activities or have a restricted or unstable social 
network [51]. Presumably the stressors associated with 
limited community support, financial resources and 
social status impede a sense of purpose and hamper the 
ability to determine one’s course of healthcare. Family 
strife over medical treatment and place of death is com-
mon at the end of life [82], which can aggravate pain, 
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possible depressive mood disorders or anxiety 
disorders are really a manifestation of poorly 
controlled pain. Patients usually have more than 
one site of pain, each with its own set of associated 
features.

	 The patient’s experiences and perceptions of pain 
treatments should be explored. The amount of 
relief and side effects attributed to pain treatments, 
and attitudes about specific pain medications (e.g., 
“Morphine kills people.”), will affect compliance. 
How patients and their caregivers talk about pain 
with healthcare providers and each other may also 
be important.

2.	 Assessing for important psychosocial issues. 
The presence of other distressing symptoms and 
aspects of the psychosocial history which may 
be overlooked on a medical or surgical service. 
Additional questions can address past pain 
experiences that affected the patient’s family or 
caregivers, other deaths directly or indirectly 
related to the patient’s circle of associates, and 
areas of tension or conflict between the patient, 
caregivers, and health professionals.

3.	 Physical examination and relevant imaging 
studies. This includes a visual inspection, and if 
possible, gentle palpation of the affected area. It is 
helpful to have the patient point to the site of pain, 
as misunderstandings may arise from casual use 
of anatomical terms by patients. A neurological 
sensory exam for the presence of allodynia, 
hyperesthesia will be helpful in identifying a 
neuropathic pain syndrome. Imaging studies may 
be painful, but they can be helpful in elucidating 
an anatomical basis for the pain complaint. 
Knowledge of the history and physical findings 
are important when reviewing imaging studies 
with the radiologists. Some patients with advanced 
illnesses or who are at home will be unable to have 
imaging studies done.

4.	 Assignment of a pain diagnosis. This may 
or may not be possible, depending on the 
amount of information available, but will guide 
recommendations for pain management. Chronic 
pain syndromes have been classified by the 
International Association for the Study of Pain 
[92]. Cancer pain syndromes have been well 
summarized in textbooks of palliative medicine 
and review articles [93, 94]. In one large survey 
of patients with cancer pain, broad categories of 
pain diagnoses include nociceptive pain (35%), 

Caregivers’ participation in pain management
One study of 75 dyads in Australia found that caregiv-
ers were heavily involved in administering medica-
tions and learning about pain management and had 
more difficulty talking with their relatives than with 
doctors about pain management [90]. Patients’ quality 
of life is directly affected by how well their spouses or 
caretakers adapt to the patients’ illness. In a study of 63 
caregivers and patients, caregivers who rated high on 
measures of self-efficacy reported less caregiver strain 
and a more positive mood, and the patients of these 
caregivers reported improved physical well being, but 
there was no correlation with patient reports of usual 
pain or worst pain [91].

An approach to pain
Psychological approaches to pain management are 
handicapped if pain is severe and uncontrolled. This is 
especially true in patients with end stage cancer where 
pain usually results from severe anatomic abnormali-
ties caused by tumor masses. Psychological consulta-
tions are often requested for patients with pain where 
the pain is not responding to treatment, or is associated 
with a mood disorder. An early step in the consultation 
response should be to review the assessment and man-
agement to date from the chart or in discussion with 
referring services. Such situations are real opportuni-
ties to combine pharmacological and psychological 
approaches to pain management. We briefly review the 
medical assessment and management of pain, espe-
cially for cancer patients.

The assessment of pain includes:
1.	 Taking a thorough pain history. Basic elements 

include patient ratings of pain severity (worst, 
least, average) over a 24-hour period, site of 
pain, aggravating, and relieving factors. For 
patients unable to rate pain with numbers, 
Likert descriptors (a little bit, somewhat, quite 
a bit, very much) can convey information about 
pain severity. Important additional information 
includes the amount and duration of pain relief 
with current interventions, the presence of central 
nervous system side effects from analgesics, 
and the effect of pain on function and mood. 
These questions often will lead to an exploration 
of feelings of hopelessness, fear, isolation, and 
sadness related to pain, and the meaning of pain to 
the patient. Knowledge of pain severity ratings will 
be important in forming judgments about whether 
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World Health Organization as having domains of 
physical, social, family, and emotional well-being. 
Additional domains of existential and spiritual well-
being have been incorporated into new instruments 
for measuring quality of life. A number of terms related 
to pain are used in palliative medicine. These include 
the terms spiritual painÂ€– the issue of meaninglessness 
at the end of life, social painÂ€– disruption of relation-
ships, psychological painÂ€– pain associated with losses, 
and total painÂ€– the combination of these experiences. 
Cecily Saunders, the founder of modern palliative 
medicine, emphasized that pain at the end-of-life has 
an all-encompassing quality, which goes beyond the 
physical, and enters into psychological and even meta-
physical realms.

Meaning of pain
Beliefs about the meaning of pain play a role in 
pain perception, especially in patients with cancer. 
Individuals who attribute their cancer pain to progres-
sive illness, as opposed to a source unrelated to their 
cancer, suffer more intense pain [96] and experience 
more interference in daily activities and pleasure [97]. 
Thus, attribution of the source of pain is critical. The 
level of detailed knowledge about the specific disease 
process will affect individual’s interpretation of physi-
cal sensations and in turn, ameliorate or exacerbate 
their experience of pain and psychological distress. 
Psychologists will need to confer with their medical 
colleagues about the patient’s findings and diagnoses. 
Furthermore, despite recent emphasis on pain treat-
ment, delivery of pain medications can be problematic 
in practice.

Religious backgrounds may also be important 
in understanding the meaning of pain. In some tra-
ditions, pain at the end of life may be construed as a 
punishment or expiation of sins committed earlier in 
life. Other traditions may exalt pain at the end of life, 
as a fulfillment of a religious ideal, such as the death of 
Christ [98]. In a similar vein, patients with tobacco-re-
lated cancers often feely guilty about having “brought 
the cancer upon themselves” and feel they deserve to 
be in pain.

The effects of pain
The presence of uncontrolled pain can aggravate the 
psychological tasks by increasing fear, exhausting the 
patient’s limited coping resources and attention, and 
increasing loneliness through social withdrawal.

neuropathic pain (8%), mixed pain syndromes 
(36%), and breakthrough pain (65%) [95]. 
Breakthrough pain, often related to bone or 
nerve involvement by cancer, may be particularly 
troublesome and difficult to manage.

5.	 Assessing how effective medical and other 
interventions have been in providing relief. This 
includes patient ratings of both the magnitude 
of pain relief, as well as the duration of pain 
relief. Ideally, all of the pain should be relieved 
all of the time with no side effects. In practice, a 
good amount (50–80%) of relief can be achieved 
for most of the time. A clinically significant 
difference is 2 points on the 0–10 scale, or a 
shift in Likert severity categories, such as from 
severe to moderate. Even if pain severity does not 
change, improvements in ability to function are 
encouraging to the patient and caregivers. During 
this assessment, be sure to attend to variables 
such as dosing, timing of medication delivery, 
and the patient’s compliance with medications 
and regimens. In patients with regional pain 
syndromes, radiation therapy, and interventional 
anesthetic approaches (“blocks”) may be 
appropriate.

6.	 Assessing side effects from pain management, 
or general disease management to date. Central 
nervous system side effects are feared by patients 
and their families:“I don’t want to become a 
zombie.” These side effects include sedation 
(reversible with stimulants), delirium, visual 
hallucinations, myoclonus, and delirium. 
When present, the patient should be switched 
to another opioid. The incidence of these side 
effects was estimated to range from 6–20% in a 
series of patients treated for cancer pain [36]. 
Constipation remains an important side effect. 
A social side effect is stigma from taking opioids 
and fears of addiction, and these have to be openly 
acknowledged and discussed with patients and 
their caregivers.

Psychological aspects of pain 
assessment

Dimensions of pain
The overall construct for palliative medicine is main-
taining and optimizing quality of life in patients with 
incurable diseases. Quality of life is defined by the 
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more pronounced psychopathology will require more 
effort in understanding their world-view, which may 
entail comprehensive evaluations of their social cir-
cumstances, intensive engagement with the therapist, 
and perhaps a focus upon more existential or spiritual 
issues to achieve a sense of purpose throughout the 
final stages of their illness.

Pharmacological pain management
Patient selection for pharmacological management
When embarking on a pharmacological approach to 
pain management, the quintessential question here 
is:Â€Who is the person in pain? What are his/her traits/
temperament? How do personality characteristics 
interact to produce reactions to pain? And how does 
this, in turn, affect how they view their pain, how they 
deal with their treatment, how they deal with their pain 
medications (e.g., how they ask, if they ask, when/how 
much they ask). With these and similar questions, the 
story will emerge and guide the healthcare professional 
to treatments more likely to be helpful for the patient. 
Consider the patient’s perspective on pain and pain 
medications. These may include the following com-
monly encountered statements:

Why bother?
They would offer it to me if they thought it would help.
I’ll become addicted to it.
I don’t need anyone to help.
�Give me enough to keep me out so I don’t have to deal with this.
�Is it important to be awake? (Address patient’s views on alertness 
and his/her ability to interact/communicate with others.)
�Do the medications result in more distress (e.g., constipation)? 
(Assessing the side effects of the medications, and understanding 
what the patient is willing to tolerate.)
�Does the patient worry about becoming addicted? (what is this 
about, being in control, being a “good patient”, being independ-
ent, etc.)

Does the patient have trouble asking for what s/he 
need from others or from authority figures? (e.g., will 
they tell you they are in pain or ask for a PRN or will 
they feel as though they are a bother.)

Pharmacologic modalities for pain treatment
Mainstays of biomedical interventions for cancer pain 
are pharmacological. Additional modalities include 
radiation therapy, and anesthesiologic procedures for 
regional pain syndromes.

Pain medications are prescribed based upon the 
severity and type of pain. The World Health Organization 

Coping processes:Â€coping, self-efficacy,  
and perceived stress
Patients’ coping styles are a guidepost to the level of 
participation they will assume in the management of 
their illness. Gleaning information during early clini-
cal interactions about the patient’s desire for informa-
tion, attribution of etiology, and attitudes about illness 
will often provide clues about potential obstacles dur-
ing the course of care. Self-efficacy (SE) is the term 
most commonly used to conceptualize the foundation 
for improvement in pain and adaptive functioning 
following psychological interventions. Self-efficacy 
represents an individual’s expectation that he/she has 
the resources (e.g., skills, knowledge, endurance) to 
accomplish a desired objective and overcome obstacles 
that might otherwise hamper the endeavor. Another 
important factor is “perceived stress,” a concept that 
captures patients’ interpretations about the limitations 
imposed by their illness. These subjective assessments 
address the implications of a patient’s physical state, 
limitations in physical functioning and social rela-
tions. Individuals will vary in the degree to which their 
assessments are regarded as valid (objective), or unre-
alistic. The latter can involve bimodal inaccuracies, as 
patients may be deemed unduly favorable (naïve, opti-
mistic, or “in denial”), or unfavorable (pessimistic, 
hopeless, despairing). Thus, perceived stress can be 
regarded as the converse of self-efficacy, although per-
ceived stress incorporates additional social and envi-
ronmental factors and is more broad than self-efficacy. 
Perceived stress is also determined by long-standing 
attitudes and personal experiences that can be modi-
fied through interventions such as cognitive-behavio-
ral therapy and interpersonal psychotherapies.

Intervention and treatment
The underlying premise for pharmacological, psy-
chological, and behavioral approaches to pain is the 
biopsychosocial model of pain, with adaptations for 
special features in patients with terminal illness [99]. 
We will discuss general strategies for intervention, cit-
ing both therapeutic techniques and their application 
to patients varying in level of psychological distress. 
Patients with adjustment reactions or those indi-
viduals with limited social or financial resources will 
respond to supportive interventions that emphasize 
caring and instruction to better manage specific symp-
toms; this can range from psychoeducational pro-
gramming to skill training courses. Individuals with 
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Readers are referred to palliative medicine text-
books and excellent reviews [100] for more details 
(also see Table 22.1).

Psychological and behavioral  
approaches to pain
Emotion-based interventions
Emotional expressive therapy is based upon the con-
cept that the ability to process and express emotions 
related to stressful events may ameliorate the percep-
tion of pain. Patients, especially patients at the end of 
life, have stories to tell and therein lies the idea of using 
storytelling in a therapeutic manner [101]. In emo-
tional disclosure, subjects write or talk about thoughts 
and feelings related to stressful events. Studies on the 
effectiveness of emotional disclosure in pain control 
have yielded mixed results. On an individual basis, a 
single blind randomized controlled trial in Colombia 
showed that cancer patients with cancer pain assigned 
to write narrative essays and who wrote essays with 
high emotional content had lower pain scores than 
patients who wrote essays with low emotional content, 
and also when compared to controls [102].

Support groups encourage the expression of emo-
tions and information exchange among group mem-
bers. Please see the section on supportive-expressive 
groups for a more detailed discussion.

Existential/meaning-focused interventions
One task of psychotherapy is restoration of meaning 
[103]. Short-term interventions targeting the personal 
meaning of illness can supplement more objective or 
quantifiable stressors (e.g., economic impact, fatigue) 
and thereby modify emotional distress that accom-
panies, and can even exacerbate, physiological sources 
of pain. This is particularly relevant for those patients 
who report debilitating levels of pain despite high doses 
of analgesics or whose reports of pain are dispropor-
tionate with physical findings. Such individuals may be 
regarded as manifesting attitudes of hopelessness and 
despair even as one rechecks biomedical evaluations for 
sources of pain. It is important to note that such reac-
tions may not be synonymous with major depression, 
but rather represent an extreme form of an adjustment 
reaction with a pervasive sense of uncontrollability, 
which has been deemed to represent “demoralization.” 
Supportive psychosocial interventions derived from 
existential therapy perspectives are being developed 

ladder recommends non-steroidal analgesics for mild 
pain (e.g., pain severity 1–4), low dose opioids or opioid 
combination products such as oxycodone/acetami-
nophen preparations for moderate pain (e.g., pain sever-
ity 5–6), and opioids for severe pain (e.g., pain severity 
7–10). Pain medications should be scheduled around the 
clock, with additional doses, often called rescue doses, 
available on request for additional pain flares.

Nonsteroidal anti-inflammatory drugs (NSAIDs) 
interfere with prostaglandin pathways that are impor-
tant in nociception. These drugs are often prescribed 
for patients with bone pain and joint pain syndromes, 
and are available in oral and parenteral formulations. 
These drugs have a ceiling effect for efficacy, and their 
side effects include gastrointestinal irritation and 
bleeding, and renal insufficiency.

Opioid combination products where a second 
medication, usually a NSAID, is combined with an 
opioid, are widely available. These medications show 
a synergistic analgesic effect. Another medication, tra-
madol, is used for mild to moderate pain but is struc-
turally different from opioids.

The opioids available in the United States include 
morphine, hydromorphone, oxycodone, oxymor-
phone, meperidine, levodromoran, methadone, and 
fentanyl. Collectively, opioids are available in oral, 
mucosal, parenteral, transdermal, rectal, and buccal 
formulations. Morphine is considered the standard 
opioid, and the usual recommended initial dose for a 
patient with severe pain is 30 mg by mouth or 10 mg 
parenterally. The opioids are all effective, but differ in 
side effects for an individual patient. Conversions of 
opioids from one to another or by different routes are 
often necessary in palliative medicine patients, and 
tables to assist in these conversions are available in 
most textbooks of palliative medicine.

Adjuvant medications refer to medications that 
have an analgesic effect that was discovered seren-
dipitously. We now know that, in general, they affect 
other signaling pathways that modulate nociception, 
or stabilize the membrane and prevent nerve firing. 
Families of these agents include the tricyclic antide-
pressants, the serotonin specific reuptake inhibitors 
(SSRIs), serotonin norepinephrine reuptake inhibi-
tors (SNRIs), anticonvulsants, and local anesthetics.

Steroids (e.g., dexamethasone) are used for patients 
with pain from epidural cord compression and other 
forms of tumor-related nerve edema. Capsaicin, the 
active substance in peppers, has been used topically for 
pain syndromes such as post-herpetic neuralgia.
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discussion, and experiential exercises that focus on 
particular themes related to meaning and advanced 
cancer. It is designed to help patients with advanced 
cancer to develop, sustain, or enhance a sense of 
meaning, peace, and purpose in their lives. It pro-
vides a supportive community among patients who 
are suffering with similar day-to-day issues, as well 

to target such pervasive dysphoric reactions [104]. 
Any improvement in a general sense of hope can lead 
to an implementation of targeted cognitive-behavio-
ral interventions to behavioral functioning or social 
interactions.

Meaning-centered group psychotherapy is 
based on Frankl’s logotherapy and utilizes didactics, 

Table 22.1â•‡ Common pharmacological agents

Class Indications Agents Side effects

Opioids somatic pain morphine 
hydromorphone 
methadone 
oxycodone 
oxymorphone

sedation 
delirium 
visual hallucinations 
nausea 
decreased memory 
decreased libido

Adjuvant medications

â•… NSAIDs musculoskeletal delirium 
renal failure

bone pain

Antidepressants

â•… Tricyclic agents 
 
 
â•… Quarternary 
â•… SSRI 
â•… SNRI

amitriptyline 
nortriptyline 
imipramine 
mirtazapine 
citalopram 
duloxetine 
venlafaxine

dry mouth 
delirium

Anticonvulsants neuropathic pain (stabbing, intermittent pain)
peripheral neuropathy

gabapentin, pregabalin 
carbazepine, oxcarbazepine 
levatiracetam 
phenytoin

Steroids epidural disease prednisone 
dexamethasone

labile mood 
delirium 
anxiety

Stimulants sedation from opioids
short term treatment  
for depression

methylphenidate anxiety, psychosis

Sympathetic antagonists complex regional pain 
syndrome

clonidine orthostatic symptoms

Anesthetics neuropathic pain (sodium channel)

transdermal lidocaine

topiramate

tocainide

neuropathic pain (vanilloid receptor family)

capsaicin
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behaviors, alter ongoing images and feelings of the self 
that interfere with functioning, and alteration of cogni-
tive schema that lead to ineffective functioning [108]. 
The impact of such interventions is exerted through 
the impact upon psychological style (e.g., self-efficacy, 
locus of control), which in turn changes individuals’ 
perception of their pain, and improvement in the broad 
constellation of affective distress and functional activ-
ity. The desired result is to promote well behaviors and 
improved coping abilities.

Skills taught include relaxation techniques, 
breathing exercises, attentional training such as 
distraction, and imagery. Patient selection requires 
patients who are not overly skeptical, and who have 
enough mental capacity to participate in cognitive 
exercises. These techniques work best in patients with 
mild to moderate pain. Patients are often interested 
in learning and trying these techniques because of 
their non-pharmacologic nature and sense of control 
afforded.

Cognitive-behavioral therapy interventions have 
been effective in specific symptoms associated with 
cancer treatment, such as chemotherapy-induced nau-
sea and vomiting [109]. Studies of CBT in patients with 
cancer pain are few. In one study, patients with cancer 
pain that required opioids were randomized to dis-
traction, relaxation, and positive mood reinforcement 
audiotapes. The patients on the distraction and relaxa-
tion arms experienced pain relief but it did not last after 
the session [110].

A meta-analysis of randomized clinical trials of 
CBT for patients with breast cancer found this therapy 
to be effective for both distress and pain. This effect had 
not been detected in previous reviews of more hetero-
geneous groups of cancer patients [111].

Hypnosis
Reports on series of patients treated with hypnosis for 
pain management in advanced cancer date to the 1950s 
and earlier [112, 113] and have steadily appeared since 
then. Two relevant randomized controlled trials have 
been reported. In the first, patients with metastatic 
breast carcinoma in the treatment arm were taught a 
self-hypnosis exercise to “filter the hurt out of the pain” 
and to focus on an alternate sensation. Over a 1-year 
period, pain slopes increased for the control arm but 
not the treatment arm. There were parallel increases in 
perceptions of suffering and mood disorder in the con-
trol arm [96]. In the second, bone marrow transplant 
patients were randomized to hypnotic interventions, 

as deeper existential issues, and it facilitates a greater 
understanding of plausible meaning sources assisting 
patients to discover sources of meaning in their life 
prior to and after diagnosis [104]. It aims to increase 
an individual’s sense of meaning, and thus, positively 
impact his/her quality of life and coping style, although 
outcome studies have yet to demonstrate the benefits 
of this mode of psychotherapy. Pain, in particular, is 
not targeted. By increasing a patient’s sense of mean-
ing and self-efficacy, patients’ perception of pain may 
improve.

Another approach frequently used in palliative 
medicine is life review. The patient’s life experiences 
and his/her achievements are recounted and celebrated, 
and they seek to provide context and meaning for his 
current status [20]. The life summary can be recorded 
and presented to the patient and family as part of the 
patient’s legacy. Interested readers are referred to a 
review [105].

Established religious traditions may be important 
for the patient and assist in providing a framework of 
meaning. Consultations with clergy members can be 
invaluable in helping patients connect their spiritual 
values with management of their medical condition.

Educational approaches
Education of patients can reduce pain. In a randomized 
controlled trial, the knowledge of patients with pain-
ful bone metastases about cancer pain management 
was assessed with a questionnaire and 20% of those 
who received directed education showed improve-
ment in their knowledge scores compared to 0.5% for 
those who received usual care [106]. In another ran-
domized controlled trial, hospitalized cancer patients 
with moderate to severe pain who received a structured 
pain education had less pain severity and better coping 
responses to pain [107].

Support groups can be another vehicle for edu-
cation. These groups are usually highly structured 
(lectures given by healthcare professionals) and time-
limited (5–10 weekly or monthly sessions) with psy-
choeducational components included. They are often 
directed at improving coping with illness as well as 
quality of life.

Cognitive-behavioral therapy
Cognitive behavioral therapy (CBT) presumes that 
patients monitor their symptoms, and these per-
ceptions modulate behavior. In patients with severe 
symptoms, the goals of CBT are to alter maladaptive 
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own views of death, and be prepared to grieve when the 
patient dies [21].

Individual. The goal of individual therapy with the 
terminally ill is to provide support and assistance in 
adapting to and understanding the illness. It is neces-
sary that patients be physically comfortable enough 
and cognitively clear enough to participate and this 
may not allow for group participation. A variety of ori-
entations provide this framework including support-
ive, insight-oriented, and existential psychotherapies. 
Therapists may choose to work within one frame-
work or move within and among them as indicated by 
patient’s presentation.

Supportive psychotherapy. This treatment allows 
for patients to be provided with support, knowledge 
and skills. The therapist is likely to emphasize past 
strengths, support successful coping strategies, and 
teach new coping skills (including relaxation and other 
CBT techniques, as well as assertiveness and commu-
nication skills). The therapist listens and often allows 
for the comfort to converse open and honestly, allow-
ing for discussion of whatever the patient desires (e.g., 
death and dying, suffering, life review). Furthermore a 
supportive psychotherapy relationship provides conti-
nuity and stability within the healthcare system.

Insight-oriented psychotherapy. This modality of 
treatment is intended to promote self-understanding 
and the development of a new means of coping with a 
broad range of emotional experience. Insight-oriented 
therapy is likely to be indicated for those with signifi-
cant psychological distress or interpersonal issues who 
are motivated to explore their feelings and themselves. 
In addition, as those with advanced illness experi-
ence their suffering and the reality of their impending 
death, issues concerning earlier life challenges may 
come to the forefront and need to be addressed and 
explored.

Existential psychotherapy. Existential psychother-
apy is intended to assist patients to better cope with 
their diagnosis, adjust to living with their illness, and 
live more fully with the time they have left. Palliative 
care patients are confronted with their own mortal-
ity, and as a result, they are often troubled by fears of 
dying, concerns about dying alone, and spiritual ques-
tions about meaning and purpose. Existential psycho-
therapy encourages patients to identify, explore, and 
address anxieties about death, isolation, and a desire 
to find meaning. This therapeutic intervention is more 
present-focused, and it seeks to facilitate self-awareness 
and acceptance by allowing patients to acknowledge 

cognitive behavioral coping skills training, therapist 
contact, and usual care; the patients who underwent 
hypnotic interventions had less mucositis pain [114]. 
Hypnosis has been combined with other approaches, 
such as existential psychotherapy [115]. A meta-
analysis concluded that further research is needed on 
hypnosis in palliative care for symptom control as the 
majority of studies in this review reported small sam-
ple sizes, variability in techniques utilized, and weak 
articulation of outcome measures [116].

Psychotherapy
Psychotherapy at its core is the art of restoring hope 
and meaning [102]. Given that the future of a dying 
person is inherently bleak, hope takes on new forms, 
as the therapist joins with the person’s experience 
and allows him or herself to enter the dying person’s 
world. At the center of all therapeutic interventions 
(across all theoretical orientations and disorders) 
is the relationship maintained between therapist 
and patient. Given the level of vulnerability of the 
dying patient, this concept is central to interventions 
addressing issues at the end of life. The level of inter-
vention is likely to depend upon the level of intimacy 
established between the two (when did the relation-
ship begin, during the last days of life vs. at time of 
diagnosis) as well as the patient’s ability to engage in 
the work (e.g., limits resulting from cognitive impair-
ment and physical discomfort). The therapeutic pos-
ture is active and empathetic, and less remote than is 
customarily seen in psychotherapy.

The extent to which different modes of psychother-
apy are effective, in general, and serve to ameliorate pain, 
in particular, with a palliative care population is largely 
unknown. The theory is that pain is sustained through 
unresolved components of existential distress (ambiva-
lence, meaninglessness, death anxiety, unfulfilled goals, 
and unresolved grief) and that by working through 
these issues, the pain will become more responsive to 
medications and other conventional treatments [115].

Generally, because the time is more limited (some-
times only hours or days), less emphasis is placed on 
developing insights, and more attention is given to 
maladaptive coping behaviors. Perhaps in part because 
of this time pressure, patients are capable of signifi-
cant growth as they tackle the issues they face. Unlike 
hypnosis, some degree of pain control is required for 
patients to be able to concentrate and participate in 
psychotherapy. Psychotherapists who embark on this 
type of work should also be prepared to examine their 
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interventions designed to enhance direct coping and 
SE reveal modest improvement in patient satisfaction, 
improvement in pain levels, and partner satisfaction/
emotional well-being. In a related vein, individuals 
who believe that they exert a high level of influence over 
their environment experience less pain and greater sat-
isfaction than persons who believe that events are the 
result of outside forces (unmediated events, fate, and 
influence of others). Challenging patients’ implicit 
beliefs about the negative aspects of their illness and 
especially a lack of control over their fate often yields 
benefits. However, in the context of severe pain disor-
ders such as those associated with advanced cancer, 
ultimately such improvement in attitude is relatively 
modest in magnitude and duration in the course of 
disease management.

Interventions for caregivers
Psychoeducational interventions that increase care-
takers’ understanding of the course of severe illness 
and provide tangible ways to manage symptoms can 
improve the atmosphere of hopelessness in a household 
and in turn, impact quality of life. Thus, human con-
tact, love, support, as well as the expectation that there 
will be someone available in times of crisis may serve to 
buffer the psychological effects of physical pain. If care-
giver SE is associated with patient pain outcomes, then 
pain outcomes might be improved by interventions for 
caregiver self efficacy. Two randomized control trials 
have recently been reported. In one, patients and their 
caregivers at the end of life were randomized to usual 
care compared to three 1-hour educational sessions 
delivered by a nurse practitioner on the management 
of cancer pain and other symptoms. Caregivers in the 
intervention arm reported increased SE and less care-
giver strain than those in the control group. Patient pain 
scores were the same in both arms [121]. In another ran-
domized trial, caregivers of patients entering hospice 
care were randomized to standard care, standard care 
and three supportive visits, standard care with visits and 
education about coping skills. Caregivers in the coping 
skills arm had improvement in caregiver quality of life, 
caregiver burden, and patients reported a decreased 
symptom burden [122].

Special situations
Patients with refractory pain
Psychologists may be called to see the patient whose 
pain does not seem to be responding to analgesic 

and discuss the difficult questions that arise when 
patients are faced with the reality of their death.

Group therapy. Supportive-expressive group 
psychotherapy (SEGT) can best be described as an 
amalgam of several models of group work (including 
supportive, existential, cognitive behavioral, interper-
sonal and psychoeducational interventions) developed 
to more appropriately serve the needs of those with 
advanced cancer. The goals of SEGT are multiple, and 
center on building and strengthening bonds, express-
ing emotions, detoxifying death and dying, redefining 
life’s priorities, and improving coping. There is a major 
emphasis on relationships both within the group as 
well as with outside family, friends, and medical staff. 
Groups are run by co-facilitators and meet weekly for 
90 minutes. Treatment is long-term, often lasting a 
year or longer. Differences between SEGT and psycho-
therapy groups lie in their long-term nature, a larger 
size, and relaxation of boundaries with the promotion 
of ‘out-of-session’ contact. Finding psychotherapists 
with knowledge of modern oncology is difficult. The 
therapists’ task is to draw out and facilitate expression 
of emotional pain in a group setting. Therapists work 
with group members about medical therapies, the 
price of relationships (connectedness vs. separation), 
and preparation for death. Only half of eligible patients 
want to participate [117].

Recently, three large randomized controlled trials 
have been performed to test the hypothesis that SEGT 
can increase survival in patients with metastatic breast 
cancer. None showed a difference in survival. The 
Canadian study intervention arm treated pain with 
self-hypnosis and relaxation at the end of each meet-
ing, and discussions of fear of opioids when the topic 
of pain arose. Patients in the intervention arm who had 
high baseline levels of pain improved, whereas pain did 
not improve in the control arm [118]. The Australian 
study showed significant reduction in the incidence of 
depressive disorders, helplessness/hopelessness, and 
improved social functioning in the SEGT arm but the 
report did not provide information about pain [119]. 
The American study did not report in detail about 
symptom distress [120].

Coping responses
Self-Efficacy centered approaches
Several studies have shown that individuals with higher 
innate levels of SE report lower levels of pain and show 
less restriction in functioning due to pain. Similarly, 
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demoralization, existential distress, spirituality, and 
other related constructs, while assessing functional 
activity and magnitude of subjective pain, will allow for 
a deeper understanding of the nuances in suffering at the 
end of life, and improve prospects for a “good death”.
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Chronic pain in children and adolescents is common, 
with a prevalence of at least 15%. A significant sub-
set of these patients experiences a downward spiral 
of increasing functional disability. They do not attend 
school, interact with peers, and/or participate in sports, 
extracurricular activities, and other personal/family 
activities. Though advances have been made on phar-
macological and psychologically based treatments, 
unidisciplinary and symptom-focused strategies 
may not lead to an acceptable resolution. For severely 
affected patients, an interdisciplinary rehabilita-
tion approach provides an understandable and useful 
model of care. The purpose of this chapter is to present 
an overview of biopsychosocial rehabilitation of chil-
dren and adolescents with chronic pain and associated 
functional impairment. First, an introduction to pedi-
atric chronic pain and its treatment will be presented. 
Second, pain-associated disability syndrome (PADS) 
will be described. Third, an interdisciplinary reha-
bilitation approach for children and adolescents with 
PADS will be discussed. Fourth, the Cleveland Clinic 
Pediatric Pain Rehabilitation Program will be presented 
as an example of an interdisciplinary pain rehabilitation 
program for pediatric PADS. In the final section of the 
chapter, common clinical challenges will be discussed.

Pediatric chronic pain and its 
treatment
Chronic pain in children and adolescents is common 
with prevalence rates ranging between 15% [1] and 32% 
[2]. In an epidemiological study of almost 750 school-
recruited children and adolescents in Germany, Roth 
Iseigkeit [3] reported that more than 80% had pain dur-
ing the previous 3 months. One-third of her sample had 
pain for more than 6 months and one-third reported 
pain more than once weekly. In a study of 5424 children 
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and adolescents, Perquin et al. reported that 54% had a 
significant pain episode in the last 3 months and 26% 
had chronic or recurrent pain [4]. One-third of those 
who reported chronic pain had severe disabling pain.

The most common pediatric chronic pain condi-
tion is headache followed by recurrent abdominal 
pain (RAP) and musculoskeletal pain [4]. Headache 
prevalence at age 7 years ranges from 37% to 51.5% and 
from 7 to 15 years, 57% to 82% [5–7]. Population-based 
studies suggest that RAP is experienced by 10% to 15% 
of school-age children [8, 9] and almost 20% of middle 
school and high school students [10]. Population studies 
indicate that chronic or recurrent musculoskeletal pain 
is also common in school-age children with back pain 
being the most frequent (20%), followed by limb pain 
(16%) and fibromyalgia (6%) [11–15]. Approximately 
5–8% of new referrals to North American pediatric 
rheumatology centers have a diagnosis of idiopathic 
musculoskeletal pain syndromes, a small percentage 
of which are complex regional pain syndrome (CRPS)/
reflex sympathetic dystrophy (RSD) [13, 16, 17].

Medical and physical treatments
The existing but limited literature on medical and physi-
cal treatments suggests that these treatments may be 
helpful to some children and adolescents with chronic 
pain, but are not effective for all patients. A variety of 
medications are used, including tricyclic antidepressants 
(TCAs), selective serotonin reuptake inhibitors (SSRIs), 
beta blockers, anticonvulsants, muscle relaxants, and 
over-the-counter analgesics such as acetaminophen and 
ibuprofen. Their use is often based on data extrapolated 
from adults [18]. In children with migraine there is some 
evidence in support of acetaminophen, ibuprofen, and 
sumatriptan nasal spray during attacks [7]. Evidence 
for efficacy of treatment of RAP in children has been 
found in therapies that use famotidine, pizotifen, and 
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severe problems in functioning regardless of location 
or etiology of pain. Children and adolescents with 
PADS have chronic pain, do not attend school, do not 
interact with peers, increasingly withdraw from sports 
and other extracurricular activities, and become less 
involved with family and home duties. A focus on 
PADS rather than chronic pain facilitates a shift from 
an acute disease focus to rehabilitation. It is clinically 
useful in that it precludes the dualistic and outdated 
view of pain as physical or psychological. The PADS 
emphasis addresses not so much the cause of the pain 
as the related functional impairment [25]. The focus is 
on management of pain and reduction of associated 
suffering.

Bursch defined PADS as “a downward spiral of 
increasing pain-associated disability, lasting at least 3 
months, for which symptom-focused strategies have 
not led to an acceptable resolution” [26]. She noted that 
the initial pain may be caused by an illness or injury, 
a developmental challenge, or psychosocial stressor. 
Bursch acknowledged that it is often not possible to 
identify the trigger, and she noted that the time frame for 
the development of PADS varies widely from patient to 
patient [26]. In the only study to employ Bursch’s crite-
ria, Hyman et al. reported on children with visceral, or 
gastrointestinal (GI), PADS [27]. Participants were 40 
children (18 male) who ranged in age from 7 to 21 years 
and manifested GI symptoms severe enough to prevent 
school attendance or eating for 2 months. Hyman and 
colleagues found that these children shared a number 
of associated factors including learning disabilities, 
unrealistic goals as well as a perfectionist, high-achiev-
ing orientation; early pain experiences, a passive or 
dependent coping style; marital problems in the home; 
and chronic illness in a parent. All the children in their 
study had at least two of these associated factors, and a 
majority had four or more factors. Possible triggering 
events for their symptoms included:Â€acute febrile ill-
ness (n = 20), school change (n = 11), trauma (n = 2), 
death of a loved one (n = 2), and sexual abuse (n = 2). 
Psychiatric co-morbidity was present in a majority of 
the children.

Interdisciplinary pain rehabilitation
When treating children and adolescents with PADS, a 
rehabilitation model of care provides an understand-
able and useful alternative to the acute pain model, 
which is focused on eradication of pain. In a reha-
bilitation model, pain is accepted as a symptom that 
may or may not be eliminated. The focus of care is on 

peppermint oil enteric-coated capsules [19]. For mus-
culoskeletal pain such as fibromyalgia and CRPS/RSD, 
various medications including amitriptyline and gabap-
entin are used, but empirical support is limited. Overall, 
existing data suggest that pharmacotherapy may reduce 
the frequency and severity of chronic pain, but it rarely 
leads to eradication or elimination of pain and may be 
associated with adverse side effects.

Psychosocial treatments
Similarly, psychosocial treatments, particularly relaxa-
tion and cognitive-behavioral therapy, can be helpful in 
reducing the severity and frequency of chronic pain, but 
are not effective for all patients. When effective, these 
treatments impact pain perceptions and behaviors, 
alter environmental and behavioral triggers, but do not 
typically eliminate pain. A systematic review and subset 
meta-analysis of published randomized controlled trials 
of psychological therapies for children and adolescents 
with chronic pain identified 18 papers that met the crite-
ria for inclusion in the review [20]. The majority of these 
papers reported brief behavioral and cognitive behavio-
ral interventions (e.g., contingency management train-
ing for parents, instruction to the child on progressive 
muscle relaxation, diaphragmatic breathing, cognitive 
coping) for children with headache, and many were 
conducted in community (i.e. school) settings. Meta-
analysis was applicable for 12 headache trials and one 
trial of RAP using the Pain Index. The odds-ratio for a 
50% reduction in pain was 9.62 and the number needed 
to treat was 2.32, indicating that the psychological treat-
ments examined are effective in reducing the pain of 
headache. These findings are consistent with Holden 
et al., who concluded that relaxation/self-hypnosis is 
a well established and efficacious treatment for recur-
rent headache and thermal biofeedback is a probably 
efficacious treatment [21]. Cognitive-behavioral inter-
ventions have also been found to be effective in the 
treatment of RAP, with five randomized trials reporting 
statistically significant improvements in pain [19, 22, 
23]. Though treatment studies using cognitive behav-
ioral interventions for adults with fibromyalgia have 
shown effectiveness (e.g., reducing patients’ ratings of 
pain, tender point measures, functional disability), psy-
chological treatments have not been adequately tested 
in children with fibromyalgia [24].

Pain-associated disability syndrome
The term pain-associated disability syndrome (PADS) 
was coined to describe chronic pain patients with 
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as well as good coping skills and social support will 
have a better outcome than the child with pain as well 
as coexisting emotional difficulties, high life stress, and 
limited support. The child’s clinical outcome (e.g., daily 
function, quality of life) will, in turn, affect the severity 
of the disorder.

Psychosocial model of the development of sick role 
behavior
A second theoretical influence is the conceptual model 
developed by Walker to describe the role of psychoso-
cial factors in the course of recurrent abdominal pain 
(RAP) in middle childhood [31]. This model proposes 
the psychosocial mechanisms that lead some children 
with RAP to develop sick role behavior (e.g., frequent 
somatic complaints, activity restrictions, dependence 
on caretakers) while others do not, and is relevant 
to multiple chronic pain conditions in children (see 
Figure 23.1). According to this model, the amount of 
activity restriction associated with pain and the extent 
to which this restriction is perceived, as reward-
ing or aversive, play significant roles in determining 
whether or not pain results in functional disability. 
That is, if missed school days are perceived as reward-
ing by the child with pain who struggles academically 
and has no friends at school, they may contribute to 
more impairment. The child with pain who excels 
academically, is socially engaged, and views missed 
school days negatively will attempt to attend school 
despite pain.

independent functioning (rather than pain), improved 
coping, and increased self-efficacy. Increased func-
tioning, improved coping skills, and better self-efficacy 
are viewed as signs of progress. For patients who have 
shown little response to unidisciplinary and symptom-
focused strategies, this approach may be particularly 
helpful. With adults, interdisciplinary pain rehabilita-
tion programs have been shown to be clinically effec-
tive and cost effective [28, 29]. Relative to other widely 
used medical treatments, adult pain rehabilitation 
programs provide better outcomes in areas such as 
functional activities, medication use, and healthcare 
utilization.

Theoretical influences and an evolving 
model
Biopsychosocial model of chronic pain
One theoretical influence on our rehabilitation 
approach to children with PADS is the biospsychoso-
cial model of the etiology and course of chronic pain 
[30]. This model presumes that a child’s condition is a 
function of multiple interacting determinants, includ-
ing early life factors (e.g., genetic predisposition, envi-
ronmental factors), physiological factors, psychosocial 
factors (e.g., life stress, psychosocial state, coping, 
social support), and interactions between physiologi-
cal and psychological factors. According to this model, 
a child with pain but with no psychosocial problems 

Pain 

Appraisal of threat

Yes No 

Inferiority Restrict
activities  

Skill deficits Activity
restriction is
rewarding

Passive
coping 

Chronic
sick role

Dysfunction

Continue
activities

 Competence

Activity
restriction is

aversive  

Transition to
normal 

Active or
accommodative

coping 

Positive Growth

Skill acquisition

Figure 23.1â•‡ Psychosocial model of the 
development of sick role behavior (using 
information from Ref. [31]).
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Pain-related avoidance behavior is considered the 
cause of disability [34] and, for that reason, exposure to 
previously avoided personal experiences, like pain or 
fear, is an important component of ACT. To help chil-
dren cope with these experiences, they are instructed 
in learning to notice pain/distress in a non-judgmen-
tal, non-elaborative, and non-controlling way (i.e., “my 
thoughts are just my thoughts”). Once they are able to 
shift their perspective from symptom reduction to val-
ued living, increased functioning becomes possible.

Wicksell et al. treated 14 consecutive patients 
between 13 and 20 years old with chronic debilitating 
pain [38]. Patients were provided with individual ses-
sions of ACT (M = 14.4) and parent sessions (M = 2.4) 
aimed at improving functioning by increasing the abil-
ity to act in line with personal values in the presence 
of negative thoughts, emotions, or bodily sensations. 
Improvements in functional ability, school attendance, 
catastrophizing, and pain (e.g., intensity and interfer-
ence) were found post-treatment and at 3- and 6-month 
follow-ups. In a study of 15 adolescents with functional 
abdominal pain, Greco et al. provided 12 to 14 individ-
ual and 2 to 5 parent sessions to promote life quality and 
decrease functional disability [39]. At the conclusion 
of treatment, they found significant improvements in 
quality of life, functioning, and symptom reduction.

Evolving model of chronic pain and functional 
disability
As influenced by these conceptual models, our evolv-
ing conceptualization of chronic pain and functional 
disability proposes that pain results from an illness, life 
event, or psychosocial stress that taxes the vulnerable 
child [26]. In the child who develops PADS, the pain 
and related symptoms lead to activity restriction that 
is reinforcing, e.g., missed school days are perceived 
as rewarding [31]. Over time, sick role behavior devel-
ops, and the secondary effects of pain, such as mov-
ing children away from things they deem important, 
contribute to increasing functional disability. To effec-
tively treat, clinicians must identify and interrupt the 
cycle of decreased functioning, inactivate the fear that 
improvement is impossible, and reduce the vulnerabil-
ities, physical and psychological, to somatic and behav-
ioral symptoms. A biopsychosocial rehabilitation plan 
that addresses specific contributors is needed (e.g., par-
ent guidance to encourage normal activity, cognitive 
approaches to foster hopefulness, physical therapy for 
strength and endurance, pain coping skills training). 
In addition to improved coping, acceptance of chronic 

Acceptance and change model
A third important influence is the acceptance and 
change model conceptualized by Hayes et al. [32]. The 
acceptance/change model emphasizes acceptance of 
and/or willingness to experience pain/distress rather 
than trying to control or reduce symptoms. This model 
is helpful because the traditional focus on controlling 
pain/distress is only useful when it can be achieved. 
This focus is problematic when it is not successful, and 
controlling chronic pain is not always possible. A focus 
on controlling pain can lead to unwanted side effects, 
move patients away from things they deem impor-
tant, and/or lead to sick role behavior and functional 
disability. The acceptance/change model provides an 
alternative focus which is consistent with the rehabili-
tation approach’s emphasis on improved functioning 
with or without pain. Its focus is on reducing the dis-
tressing and disabling influences of pain as they con-
cern important areas in patients’ lives [33]. The model 
encourages a shift in perspective, from a symptom-
reduction approach to valued living in the presence of 
pain and distress [34].

Indirect support for the acceptance/change model 
can be found in research suggesting that pain in itself 
does not explain functional disability. That is, the 
amount of impairment that some children exhibit is 
not directly correlated with the severity of their pain 
condition. For example, in a study of 104 patients with 
chronic back pain, Crombez et al. found that pain-
related fear predicted poor behavioral performance 
and was more associated with disability than pain itself 
[35]. Direct support for an acceptance/change model 
is found in the research of McCracken [36], who found 
that acceptance of pain was associated with less pain, 
disability, depression, and anxiety as well as return to 
work. McCracken et al. [33] reported that acceptance, 
in comparison with coping, accounts for more variance 
in functioning, and Viane et al. found that acceptance 
reliably predicts mental well-being [37].

Acceptance and commitment therapy
Acceptance and commitment therapy (ACT) is a psy-
chological therapy based on the acceptance/change 
model [32]. In ACT, acceptance of what cannot be 
changed (i.e., pain, fear of anticipated pain) is pro-
moted as a means to recognize the things that can. 
Patients in ACT are provided assistance with identify-
ing and achieving personal values and encouraged to 
pursue valued living despite pain (e.g., “playing soccer 
and being part of the team even though I’m in pain”). 
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interdisciplinary treatment was a promising approach 
to the management of a variety of chronic muscu-
loskeletal and other idiopathic pain syndromes, pain 
related distress, and disability [18]. Fifty-seven adoles-
cents (mean age = 14.28 years) with chronic pain and 
57 accompanying adults underwent a three-week resi-
dential program of physical and occupational activ-
ity, cognitive therapy, and education. Post-treatment 
adolescents reported significant improvements for 
self report of disability, physical function, and sit to 
stand. At 3 months post-treatment adolescents main-
tained physical improvements and reduced anxiety, 
disability, and somatic treatment. Following treat-
ment, adults reported significant improvement in their 
report of adolescent disability, adult anxiety, depres-
sion, and parental illness. At 3 months, 64% improved 
school attendance, and 40% had returned to full-time 
education.

Cleveland Clinic Pediatric Pain 
Rehabilitation Program
The Cleveland Clinic Pediatric Pain Rehabilitation 
Program was designed to assist children and ado-
lescents with chronic pain that interferes with their 
normal activities. The primary goals of the program 
are:Â€(1) to help children manage their pain effectively 
and (2) to restore daily activity. The program differs 
from previously evaluated programs in that it consists 
of inpatient and day hospital components. As well, it 
blends pediatric subspecialty care, behavioral health, 
and rehabilitation therapies in an individualized but 
coordinated manner.

In the first 2 weeks of the program, children are 
admitted to our inpatient rehabilitation unit where 
their treatment is often delivered apart from their par-
ents. Our view is that the inpatient setting maximizes 
potential for successful control of the environment and 
for the interdisciplinary structure to adhere to a com-
mon treatment philosophy [42]. Separation of children 
and parents serves to interrupt maladaptive interac-
tions that are maintaining or worsening pain behaviors 
and facilitates acquisition of new and more healthy 
behavioral habits. In their final week, children partici-
pate as outpatients and return home with their parents 
at the end of each day. They continue the activities of 
the prior weeks but have more opportunities to apply 
their new skills in real-world situations. Throughout 
the program, parents and other family members are 
provided with assistance helping their children return 

pain and a commitment to valued living despite pain 
may be critical. A child’s unwillingness to have pain, 
as illustrated in a failure to engage in valued activities 
to avoid negative experiences, such as fear of pain, fail-
ures, disappointments [34], can be a major obstacle to 
progress.

Existing literature on pain rehabilitation 
programs for children and adolescents 
withÂ€PADS
To date, several studies have examined the utility of 
a rehabilitation approach to children and adolescents 
with chronic pain and functional disability. In a pro-
spective follow-up, Sherry and colleagues concluded 
that intense exercise therapy is effective in initially 
treating childhood CRPS and is associated with a 
low rate of long-term symptoms or dysfunction [40]. 
Participants were 103 children (87 girls; mean age = 
13.0 years) with CRPS. Forty-nine participants were 
followed for more than 2 years (mean = 5 years 3 
months). Most received a daily program of 4 hours of 
aerobic, functionally directed exercises, 1–2 hours of 
hydrotherapy, and desensitization. The mean dura-
tion of exercise therapy was 14 days, but in the last 2 
years of the research had decreased to 6 days. Ninety-
five children (92%) initially became symptom-free. 
Of those followed for more than 2 years, 43 (88%) 
were symptom-free, 5 (10%) were fully functional but 
had some continued pain, and 1 (2%) had functional 
limitations.

Lee et al. conducted a prospective, randomized, 
single-blind trial of physical therapy and cognitive-
behavioral treatment for children and adolescents with 
CRPS [41]. Children 8 to 17 years of age (n = 28) were 
randomly assigned to one of two groups:Â€ (1) physi-
cal therapy once per week for 6 weeks or (2) physical 
therapy three times per week for 6 weeks. Both groups 
received six sessions of cognitive-behavioral treatment. 
Assessments of pain and function were repeated at two 
follow-up time periods. All five measures of pain and 
function improved significantly in both groups after 
treatment, with sustained benefit evident in the major-
ity of patients at long-term follow-up. Most children 
with CRPS showed reduced pain and improved func-
tion with the non-invasive treatment approach, with 
long-term functional outcomes also very good.

In another program integrating intense physical 
and occupational therapy with cognitive-behavioral 
therapy, Eccleston and colleagues concluded that their 
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based pain management strategies (e.g., progressive 
muscle relaxation, diaphragmatic breathing, cogni-
tive self-statements) as well as exposure to comple-
mentary/alternative techniques, such as aromatherapy 
and acupressure. Our behavioral health services are 
not intended to be primary mental health services. As 
important mental health issues arise, these are brought 
to the attention of the patient and family, and appropri-
ate follow-up resources are recommended.

Each patient in the program also has a written 
Individualized Functional Plan (IFP) that identifies 
specific behavioral treatment goals (see Figure 23.2). 
These goals are generated by the patient in coordina-
tion with program staff and are revised on a weekly 
basis. On a daily basis at the end of each hour, patients 
are rated on their effort at goal attainment by staff and 
by themselves. The objective of the IFP is to promote 
increased health and wellness. Individual and group 
incentives are used to increase commitment to this 
objective.

Rehabilitation therapies
Children in the program are involved in intensive 
physical and occupational therapies on a daily basis. 
These therapies are important because the long peri-
ods of inactivity often associated with chronic pain can 
lead to short, overused muscles. Patients’ muscles can 
be weak and atrophied, promoting overuse of agonists 
and shortening of antagonists. It is not uncommon for 
our patients to exhibit problems with sitting and stand-
ing posture. Because regular exercise has been shown 
to reduce stress, anxiety, and depression and is predic-
tive of a continued active lifestyle through adulthood, 
the importance of establishing good exercise habits is 
stressed. Increased activity and relaxation also help our 
children learn to understand their bodies better.

Each patient participates in individual physical 
therapy (PT) and occupational therapy (OT) sessions 

to normal functioning. An important objective of the 
final week is successful re-entry into home, school, and 
other community settings.

Children and adolescents referred to our program 
have shown little to no improvement with past out-
patient services (medical, psychological, rehabilitative) 
of appropriate length, frequency, and/or intensity and 
have been referred specifically for intensive interdis-
ciplinary pain rehabilitation. Their progress is gradual, 
with increases in day-to-day activity serving as a bet-
ter initial indicator of improvement than reductions in 
pain frequency and severity.

Pediatric subspecialty care
Prior to admission, children being considered for the 
program are typically seen by the appropriate medi-
cal subspecialist (e.g., patient with headaches is evalu-
ated by a pediatric neurologist) to determine program 
appropriateness. In addition to chronic pain and dis-
ability, the necessity of an intensive interdisciplinary 
pain rehabilitation program needs to be established. 
Exhaustion of appropriate outpatient resources is a 
primary consideration. After admission, subspecial-
ists provide consultation as needed. They are involved 
in planning and supervising medication regimens and 
offer consultation on daily care as needed. If their eval-
uations suggest the need, other specialty consultations 
are requested. Our preference, however, is to complete 
all subspecialty medical evaluation prior to admis-
sion. Pre-admission completion of these evaluations 
is important because they take time away from the 
rehabilitation program. Moreover, until evaluation is 
complete, some patients and parents continue to worry 
about missed diagnoses and have difficulties commit-
ting to the program.

Behavioral health care
Psychological or behavioral health services are a criti-
cal component of our program. These services are 
designed to support patients as they participate in their 
rehabilitation therapies, enhance pain management 
skills and resources, and facilitate improved emo-
tional adjustment and familial functioning. Patients 
in our program participate in individual and/or fam-
ily therapy three to five times/week. Acceptance of 
pain and commitment to living with pain are major 
areas of focus. They also participate in our Mind-Body 
Skills Training group with other pain rehabilitation 
patients. This group provides training in evidence-

Figure 23.2â•‡ Golden rules of chronic pain

All pain is real

Improvement is first measured by increased functioning

Don’t ask your child if she is in pain

Exercise is good for sleep and for chronic pain

Sleep is good

Reduce anxiety

A long-term problem requires a long-term solution

Source. Ref. [43].
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behaviors are presented, with attention to the impor-
tance of encouraging normal activity and discouraging 
pain behaviors [44]. As discharge nears, parents and 
family members are provided assistance in facilitating 
a successful transition to home and preventing regres-
sion upon discharge.

School re-entry process
Missed school days are a common problem for children 
with chronic pain and, for many, represent the most sig-
nificant domain of functional impairment. Some, like 
Bursch [26], have written that it is common to discover 
previously undiagnosed learning and communication 
disorders in children thought to be high functioning 
before the onset of their pain. Ho and colleagues, how-
ever, reported that children and adolescents attending 
a tertiary-care interdisciplinary pain service (n = 57, 
ages 8–18) scored higher in general intelligence, ver-
bal ability, non-verbal reasoning, word reading, and 
math reasoning than the general population [45]. The 
level of academic achievement for most of their par-
ticipants was consistent with their intellectual ability. 
They concluded that their data do not indicate overall 
cognitive impairment or a single atypical achievement 
pattern and recommended looking beyond cognitive 
and achievement scores (e.g., stressfulness of intra-
individual weaknesses, incongruity between actual 
achievement and perceived potential) to explore the 
links between school functioning and chronic pain in 
children. They also hypothesized that school programs 
that are flexible enough to allow normalized peer inter-
actions yet accommodate for fluctuations in pain and 
functioning (e.g., reduced course load, self-paced cur-
riculum, or a combination of school attendance and 
home-based learning) are best suited for children and 
adolescents with chronic pain.

To help children in our program keep pace dur-
ing their time away from school and to facilitate their 
re-entry into the classroom environment, all patients 
receive classroom services throughout the 3-week 
program. They are asked to bring work and assign-
ments from their home schools, and a teacher from 
the Cleveland Metropolitan School District provides 
individualized assistance. On the final week of each 
patient’s program, a school re-entry meeting is held. 
This meeting is attended by the patient, family, and 
program staff, with home school staff participating by 
way of conference call. During this meeting, program 
staff provide the school with information about the 
child’s diagnosis, functioning, and the importance 

on a daily basis. These sessions focus on sensory 
deÂ�stimulation, postural alignment/body awareness, 
and durable medical equipment (DME) assessment, 
such as orthotics, arch supports, shoes, and appropriate 
clothing. As indicated, kinesiotaping and/or other types 
of taping are used. During the program, each patient is 
given ongoing evening exercises to perform independ-
ent of their therapy sessions. Prior to discharge, an indi-
vidualized home exercise program (HEP), including 
endurance and strengthening activities, is developed. 
Individualized pictures and directions are provided. 
As much as possible, age-appropriate peer activities, as 
opposed to formal exercises, are encouraged.

In addition to their individual rehabilitation thera-
pies, all patients participate in morning exercise and 
aquatic therapy groups. The morning exercise group is 
scheduled as the first activity of each day as we have 
found that the earlier our patients initiate physical 
activity, the better. Physical, occupational, and rec-
reation therapists collaborate on the aquatic therapy 
program, which is conducted in pool heated to 92° F.  
Among the areas targeted in these group therapies 
are:Â€stretching, strengthening, endurance, relaxation, 
and team building.

Leisure education and recreation therapy
Leisure education and recreation therapy are provided 
to enable children to gain a broader understanding of 
where, why, how, and with whom they can pursue their 
leisure interests and experiences. These services play 
an important role in facilitating a return to age-appro-
priate activities. Therapeutic activities are designed to 
help our patients unlearn maladaptive leisure skills and 
learn more functional responses (i.e., develop different 
types of leisure behaviors that allow for greater flexibil-
ity in meeting recreational interests). Through these 
activities, they develop leisure awareness and activity 
skills, learn to use leisure resources, and improve social 
interaction skills during recreational activities.

Parent/family education
Parent/family education plays a critical role in our reha-
bilitation approach and is provided individually as well 
as in group sessions. Emphasis is placed on the physical 
and psychological aspects of pain, disability, and their 
treatment. Zeltzer’s “Golden Rules of Chronic Pain” are 
used as a starting point and framework for helping par-
ents help their children handle their pain successfully 
(see Table 23.1) [43]. Guidelines for managing pain 
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to working with adolescents in pain, including high 
absence rates, wide individual variation in presenta-
tion of symptoms and impairment, the need to bal-
ance accommodations with school policies, attending 
to the needs of other students, and dealing with par-
ents. They also identified needs for more information 

of focusing on the child’s abilities and activities, not 
on pain. Findings such as those of Logan and Curran 
underscore the importance of this type of meet-
ing [46]. In their study of school personnel’s under-
standing of adolescent chronic pain problems, they 
found that school personnel cited many challenges 

Name______________________ Dates_______________________

Individualized Functioning Plan – Week 1

Goal
(Rated 0- 2*)

Tues. Wed. Th. Fri. Sat. Sun.
(Parent 
Rating)

Morning Care

AMNursing Goal 1:
Follow Meal/Drinking
Recommendations

PM

AMNursing Goal 2:
Interact w/ others

Respectfully
PM

AMNursing Goal 3:
Minimize
pain talk

PM

Ex. Group
M-B-S

Pool
OT

AM AM

PT
RT

PSYC

Individual Goal 1: 

School

PM PM

Ex. Group
M-B-S

Pool
OT

AM AM

PT
RT

PSYC

Individual Goal 2: 

School

PM PM

Ex. Group
M-B-S

Pool
OT

AM AM

PT
RT

PSYC

Individual Goal 3: 

School

PM PM

School Goal: Homework Completion

Total Points Earned

* Goals are rated based on effort as a 0 (needs improvement), 1 (getting there), or 2 (doing well).

Table 23.1â•‡ Individualized functioning planÂ€– Week 1.
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A related clinical challenge is the patient and/
or family’s inability to understand how psychosocial 
stressors/problems can exacerbate pain. Many patients 
and families view chronic pain as strictly physical in 
nature. They do not recognize or acknowledge the 
psychosocial aspects of pain. Attempts to introduce or 
address psychosocial contributors are viewed as sug-
gestions that the pain is not real and/or is psychological 
in nature. Introduction of psychosocial contributors 
can be upsetting and is often met defensively. In our 
program, all pain is seen as real pain. The existence or 
reported severity of pain is not questioned. We empha-
size, however, that all pain has a physical component 
and all pain has a psychological component. In terms 
of the latter, we know that, at a minimum, life stres-
sors, mood, and emotions impact perceptions of pain 
and the ways in which children cope with their pain. 
Though for some, the psychological component can 
be greater (e.g., clinically significant depressive or 
anxiety-related symptoms), initial presentation of the 
psychological aspects in this manner is usually well-
Â�accepted and defuses concerns that pain validity is 
being questioned.

Inability to accept pain and commit to valued living 
despite pain represents a major obstacle to improve-
ment in a rehabilitation approach. Some patients and 
families cannot envision a return to normal life in the 
presence of pain. Their preference is to restrict activ-
ity until the pain is eliminated. When the pain is gone, 
the child will return to normal activity. Until then, they 
argue that the child cannot do more or he/she will make 
matters worse. Some are unable to see the point of try-
ing to do things if the pain has not lessened. By putting 
functioning first, the rehabilitation approach challenges 
common approaches to pain. For acute pain, bed rest 
and activity restrictions are often recommended. With 
chronic pain, a return to valued living despite pain rep-
resents a means to improvement. As children return 
to desired activity, they become less preoccupied with 
their pain, moods and emotions improve, and strength 
and conditioning increase in ways that promote even 
more activity. In our experience, as activity increases 
and lifestyles normalize, the effects of pain lessen. This 
approach, however, is counterintuitive for many and 
can be difficult to accept.

Some patients and families are afraid of addi-
tional harm that may result from pushing ‘too hard.’ 
They fear that pushing may cause more damage or 
injury and worsen the underlying cause or condi-
tion for the pain [25]. In part, their fear is rooted in 

about chronic pain problems and more guidance 
from healthcare professionals regarding how to man-
age pain symptoms and pain-related behaviors in the 
school setting. This study reveals that school per-
sonnel struggle when they encounter chronic pain 
problems in the school setting and feel inadequately 
educated about how to work effectively with stu-
dents with chronic pain. The school re-entry meet-
ing improves collaboration between our program and 
each patient’s school and is designed to address the 
challenges that school personnel identify in working 
with children with chronic pain.

Preliminary outcomes assessment
Preliminary evaluation of the initial twelve adolescents 
(mean age = 16.1years) treated in our 3-week, com-
bined inpatient and day hospital program suggests that 
the program is accomplishing its goals, particularly in 
the area of improved functioning. Primary diagnoses 
included headache (n = 5), complex regional pain syn-
drome (n = 4), fibromyalgia (n = 1), and back pain (n 
= 2). Mean chronicity of pain was 2.6 years. Our initial 
results show a 36% improvement in pain severity and 
a 50% improvement in physical functioning at post-
treatment. We have also found a 46% improvement in 
social functioning and a 50% improvement in pain-spe-
cific anxiety at 1-month follow-up. These preliminary 
data suggest that our interdisciplinary rehabilitation 
approach can be effective in helping adolescents return 
to normal activity despite pain. Longer-term, more 
comprehensive assessment of a larger group of adoles-
cents is ongoing and will be important for better evalu-
ating program effectiveness.

Common clinical challenges
One common clinical challenge is dispelling the belief 
that medications/surgery are the only helpful treatment 
strategies for pain. Many patients, parents, and their 
providers adopt a traditional biomedical approach to 
pain. The biomedical approach emphasizes accurate 
diagnosis of the cause(s) of pain as a means of iden-
tifying effective treatments. This approach promotes a 
search for the cure, with elimination or eradication of 
pain as the primary treatment goal. Those who adhere 
to this approach are typically not open or fully com-
mitted to behavioral approaches or rehabilitation 
therapies. They do not see the role of non-medical 
treatments and more easily dismiss them when they do 
not immediately make pain go away.
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independent study program to increase his credits. He 
continued in this program in eleventh grade but was 
rarely able to attend the one day of school required a 
week. According to his parents, he had attended about 
6 months of school over the past 3 years.

GBS reported severe periumbilical pain that began 
in the morning. He reported that his pain was constant 
and noted that nothing helped him feel better. He often 
stayed in bed for 3 hours before getting up at noon. His 
mother would call from work to wake him and came 
home to make his lunch. He spent about 8 hours a day 
on the computer playing games or interacting with 
friends. He rarely went out and spent most of his time 
alone.

GBS used to have problems sleeping until traza-
done was started by a psychiatrist. At the time of refer-
ral, he was sleeping well. He had problems with nausea 
but rarely vomited. He did not have constipation, flatu-
lence, bloating, or diarrhea. He had been thoroughly 
evaluated by two pediatric gastroenterologists, with no 
specific physical or organic cause found.

GBS was born 1 week prematurely and discharged 
to home. One week later, his mother was instructed to 
stop breast-feeding because he had galactosemia. He 
had feeding problems as an infant, projectile vomited 
his feeds, and was on Nutramigen until the age of 2 
years. His vomiting continued until 6th grade. He had 
an episode of high heart rate during this time period, 
but 24 hour Holter monitor was normal. He had a his-
tory of migraine headaches as well, but had not had a 
migraine since starting amitriptyline 2 months earlier.

At age 14, GBS developed Type II diabetes and was 
started on medication. He had not completed diabetes 
education and did not check his blood sugar. According 
to his parents, he was in too much pain to attend his 
education sessions. He had also seen psychiatrists and 
psychologists for depression and anxiety but missed 
many appointments due to his pain. According to par-
ents, he had missed about 75% of his medical appoint-
ments because of pain.

Referral diagnoses included irritable bowel syn-
drome, myofascial headaches with a reported history 
of past migraines, generalized anxiety disorder with 
increased anxiety sensitivity, and major depressive dis-
order with suicidal ideation but no intent. When asked 
to rate his pain over the past few days, he rated his pain 
as a “7” on a scale of “0” [no pain] to “10” [maximum]. 
On the Bath Adolescent Pain Questionnaire (BAPQ), 
his Physical Functioning score = 11, and his Pain 
Specific Anxiety score = 12. Of note was the distress 

the biomedical model and our understanding of acute 
pain, not chronic pain. As noted, treatments of acute 
pain, which typically resolves in a reasonable amount 
of time, may involve rest and restrictions. Educational 
approaches about the development and maintenance 
of chronic pain and associated functional disability are 
important ways of countering these misperceptions. 
In a related way, efforts to address patient and family 
stress about pain-related difficulties are critical. Seeing 
their children in pain is typically rated as one of the 
most stressful events parents can face. Inability to tol-
erate their children’s pain can lead parents to respond 
to pain behaviors in ways that are not helpful and may 
serve to maintain pain-related behaviors.

A final challenge is overcoming a home and family 
culture of sick role behavior and functional disability. 
Children with PADS may have parents or other family 
members who also have chronic pain, somatic com-
plaints, and/or functional disability. Walker and Greene 
reported that anxiety, depression, and somatization 
were greater in mothers of children with RAP than 
mothers of well children [47]. Wasserman et al. found a 
higher incidence of current and prior painful gastroin-
testinal disorders among family members of children 
with RAP than among family members of well children 
[48]. In addition, children with recurrent unexplained 
pain, compared to children with recurrent explained 
pain, have been found to identify more models of pain 
or illness behavior in their environment [49]. In this 
study, children with recurrent unexplained pain identi-
fied more positive consequences of pain behavior while 
children with explained pain identified more negative 
consequences. Clearly, the presence of family members 
with chronic pain and associated disability complicates 
the process of treating PADS. Familial modeling and 
support of maladaptive pain behaviors may diminish 
the child’s motivation to learn how to manage chronic 
pain. In such cases, intensive family therapy focused 
on the functions served by the pain and the processes 
maintaining it may be warranted.

Case illustration
GBS is a 17-year-old male who presented with an at 
least 5-year history of severe abdominal pain. His pain 
was intense enough to cause a significant number of 
missed school days. He missed 3 months of school 
in eighth grade, and he was home schooled in nineth 
grade. He tried returning to school in tenth grade 
but missed so many days that he had to enroll in an 
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physical and occupational therapies. Over the course 
of treatment, his parents received individual and group 
parent education, with an emphasis on promoting nor-
mal activity. They learned how to disengage from mala-
daptive interactions with him and developed strategies 
to help him help himself. Of particular importance was 
training in a familial problem-solving approach that 
they utilized to develop a school re-entry plan that met 
his academic, social, and physical health needs.

At the time of discharge, parents commented on 
the changes GBS had made while in the program. He 
was positive, hopeful, and future-oriented in a way 
they had not seen in the past. Physically and psycho-
logically, they noted multiple gains. His pain sever-
ity rating at discharge was a “4,” which represented a 
42% improvement over admission. His BAPQ Physical 
Functioning score = 6 and Pain Specific Anxiety score 
= 5 at discharge, representing 46% and 58% improve-
ments, respectively.

Summary
Children and adolescents with PADS are among the 
most physically complex and psychologically challeng-
ing patients to treat. For those who have not responded 
to unidisciplinary and symptom-focused treatments, 
an interdisciplinary rehabilitation approach, which 
is focused on independent functioning, may be war-
ranted. The child’s acceptance of chronic pain and a 
commitment to valued living despite pain can be cen-
tral to progress. The few existing studies examining 
the rehabilitation approach to children with PADS are 
most encouraging, demonstrating benefit in both pain 
and function. Future investigations will be important 
for determining which patients respond best to the 
rehabilitation approach, what combinations of services 
are most beneficial, and the mechanisms that underlie 
the improvements that result from these programs.
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tance of a rehabilitation approach. By the third week, he 
appeared to truly embrace the approach and was mak-
ing good lifestyle changes. He rarely, if ever, complained 
about abdominal pain and functioned very normally, 
including sleep. He continued to report benefits from 
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During their third year medicine-surgery clerkships, 
medical students were observed to become less idealis-
tic about two groups of patients:Â€the elderly and people 
with chronic pain [1]. Working with elderly patients in 
pain may thus not only challenge the skills of clinicians, 
but also frustrate their ideals and expectations about 
their work. We begin with this observation to suggest 
that improving pain treatment in older adults is not 
simply a matter of prescribing the right treatment for 
the disease and the patient, but also of addressing the 
psychological barriers that clinicians and patients both 
face in their attempts to deal with pain.

We will argue that the primary difficulty with treat-
ing pain in older adults is not the lack of evidence-based 
treatments, since many exist, but rather the beliefs, 
expectations, and patterns of behaviors around chronic 
pain that impair use of potentially effective treatments. 
In other chronic medical conditions such as hyperten-
sion, congestive heart failure, and diabetes, the gap 
between available treatments and their real-world use 
is substantial, and adherence to treatment regimens is 
often low [2]. But the treatment of chronic pain among 
older adults entails even more complicating issues, 
such as beliefs about whether pain symptoms are a nor-
mal part of aging, whether they should be treated, and 
whether the treatments are dangerous. Our discussion 
will focus less on the evidence for specific treatments, 
and more on how patients use them, what they think of 
them, and how providers can promote their effective 
use. We propose that these patient-level and service-
related factors are more important for improving the 
health of older adults with pain than are comparisons 
of efficacy from controlled studies.

We do not attempt to present a comprehensive 
approach to the older patient in pain. A number of excel-
lent and updated general reviews of pain in aging exist, 
many of which include extensive evidence-based rec-
ommendations (see Table 24.1). These reviews confirm 
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that chronic pain is a highly prevalent, costly, and often 
disabling disorder in later life. Prevalence studies indi-
cate that as many as 40% to 50% of older adults report 
the presence of a chronic pain disorder. The deleterious 
consequences of inadequately treated pain are far-reach-
ing and include impaired quality of life, sleep, immune 
function, physical functioning, as well as impairment in 
activities of daily living (ADLs). Indeed, among older 
women, pain is the most commonly reported cause of 
ADL impairment. Interested readers are encouraged 
to review these publications along with other relevant 
resources which are included in Table 24.1. In this chap-
ter, we seek to keep a patient-centered rather than dis-
ease-centered focus, and to address the most important 
perspectives on pain in aging that may be new to read-
ers. We introduce this chapter by discussing common 
myths about aging and pain. We then review research 
on current treatments that older adults currently use for 
pain, synthesize the literature about beliefs that patients 
express about pain and pain treatments, and discuss 
patients’ treatment preferences. Finally, we examine bar-
riers that interfere with more effective pain treatment, 
and make recommendations for how clinicians can 
improve treatment of pain in older adults.

Myths of pain and aging
Patients and clinicians have a variety of preconceptions 
about pain and aging. Unfortunately, most are never 
scrutinized. For instance, in focus groups of older 
patients with osteoarthritis, many patients perceived 
pain as a part of normal aging that required acceptance, 
not treatment, and their physicians seemed complicit in 
that. One respondent stated about her pain:Â€“My doctor 
tells me all the time, ‘You’re just getting older’”; another 
remarked, “So I showed my family doctor [where I hurt] 
and she said it’s going to get worse you know. Get used 
to it.” [3]. Some of the key beliefs about pain and aging 
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These studies illustrate that pain is not an inevita-
ble consequence of aging, and that for many types of 
pain and in many circumstances older adults report 
less chronic pain than their younger counterparts. The 
evidence refutes preconceptions that most of the pain 
associated with advanced age is inevitable. While cer-
tain types of pain, especially osteoarthritis, increase in 
prevalence, there is little evidence that the symptoms of 
pain in general become more common with age.

Myth number 2:Â€Pain worsens as people  
get older
Both patients and clinicians often express the expecta-
tion that pain is more intense and intractable among 
older compared to younger adults. This belief is encap-
sulated in the patient’s description of the doctor say-
ing that “it’s going to get worse you know” [3]. Studies 
examining the beliefs of patients about aging and pain 
have confirmed this theme. For instance, older (over 70 
years) compared with younger patients were more likely 
to believe that people should expect to live with pain as 
they get older [12]. More than one-quarter of patients 
with osteoarthritis expressed the belief that this disease 
always gets worse with increasing age [13]. Patients of 
all ages expressed the belief that aging is associated with 
greater susceptibility to and suffering from pain [14].

Research on the experience of pain in older adults 
generates a much more complex picture. First, differ-
ent individuals experience pain and its sequelae quite 
differently. Assessments of patients using standardized 
multiaxial pain measures have indicated that there are 
at least three primary clusters of pain and pain-related 
symptoms:Â€about one-quarter with less intense pain, 
less frequent depression, and less sleep disruption, 
about one-third with more pain and more functional 
disability, and the remainder with a combination of 
characteristics [15]. More general research on symp-
tomatology with advancing age shows that there is 
enormous heterogeneity in how older adults report 
and are affected by similar medical complaints [16]. 
Second, longitudinal studies examining the course of 
chronic pain complaints corroborate this heterogen-
eity and disprove any consistent worsening with age. 
In a cohort of adults with hip and knee osteoarthritis, 
pain and disability generally worsened over 7 years, 
but 35% of those initially reporting hip pain and 29% 
of those initially reporting knee pain improved [17]. 
Likewise, pain and functional status in knee and hip 
osteoarthritis has been found to deteriorate slowly, 
with little change after 3 years of follow-up, and many 

commonly expressed are:Â€that pain is a part of getting 
older; that pain worsens as people get older; that older 
adults get used to pain; and that patients seek medical 
treatment as the main way of dealing with pain. These 
beliefs have more than academic importance, because 
the values that patients and providers hold about pain 
and its treatments, and their expectations about these, 
determine health service use, clinical decisions, and 
self-management. Examining these preconceptions 
empirically shows that few of them are true, and sug-
gests further that they stem from oversimplified, stere-
otyped, and anachronistic notions.

Myth number 1:Â€Pain is a part of getting 
older
The apparently high prevalence of pain complaints 
among older adults often leads to the conclusion that 
normal aging causes pain. Up to two-thirds of older 
Americans have been found to report persistent pain 
[4], and as many as 83% of older adults report pain that 
interferes with daily activities and quality of life [5]. Older 
age predicts more likely onset of and failure to recover 
from persistent pain among primary care patients [6]. 
Many providers approach pain as if it were inevitable as 
patients get older, advising patients to “get used to it” [3]. 
These observations, as well as many stereotypes of older 
adults complaining increasingly of pain, seem to dem-
onstrate that pain is to be expected as people age.

This conclusion is, on further examination, specious 
in several ways. While the prevalence of chronic pain 
complaints may be high in older populations, it is not 
consistently higher with advancing age. A Centers for 
Disease Control survey conducted from 1999 to 2002 
found that any sort of pain persisting for more than 24 
hours in the month prior to the interview was reported 
by 29% of 45–64 year-olds but only 21% of those 65 years 
and older [7]. A meta-analysis of differences in pain 
perception with advancing age found that the highest 
prevalence of chronic pain occurred at about age 65, 
after which there was a slight decline with advancing 
age, even beyond age 85 [8]. Other research about the 
epidemiology of pain across the lifespan have found 
that the frequency of chronic pain either declines with 
age [9], or demonstrates no strong association with age 
[10]. Clinically, many types of pain complaints occur 
less commonly with advancing age, such as headache, 
abdominal pain, and chest pain [11], and population-
based studies show a lower prevalence of low back, neck, 
and face pain, as well as migraine or severe headache, 
among older compared to younger adults [7].
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nociception changes with advancing age [30], which 
might be interpreted to suggest that older adults suf-
fer less for the same amount of tissue pathology. The 
findings described above about how older adults may 
cope with pain better than younger adults do [20] 
could imply that pain has less of an effect on the eld-
erly. Patients may talk as if they had indeed gotten used 
to living with pain, or that their pain tolerance had 
increased over time [31].

While the degree of suffering or distress that pain 
causes in different groups is impossible to measure 
objectively, some evidence about the effects of pain on 
the health of aging adults can be inferred from empirical 
studies. If older adults became used to living with pain, 
or if pain became a normal part of aging, one would 
expect that the associated deleterious consequences 
would become mitigated with age. We will present 
research about the association of pain with two such 
associated outcomes, depression and insomnia, and 
conclude that pain continues to exert a powerful nega-
tive effect on individuals throughout the aging process.

There is no simple framework that explains the 
causal relationship between depression and pain with 
advancing age, although the association is very strong. 
For instance, it is not well established whether depres-
sion causes pain, pain causes depression, or there is a 
bidirectional effect. As described above, degree of pain 
is more strongly associated with depression in older 
than younger adults [24], which challenges the precon-
ception that older adults might show less mental health 
effects from pain. In age-related pain conditions, pain 
negatively impacts depression and increases health 
service utilization [26, 32]. Among older adults with 
pain, depression, or both, those with depression com-
bined with pain were more likely to show new func-
tional limitations and to have higher total healthcare 
expenditures, with no decrease in this association with 
age [33]. Among elderly nursing home residents, many 
of whom have significant functional impairments, 
pain is strongly associated with depression [34]. The 
negative effects of pain on depression treatment have 
been described in a variety of older adult populations, 
and increased pain seems to reduce the likelihood 
that depression will improve with treatment [35–37]. 
These data strongly argue against the expectation that 
older adults can or do get used to living with pain, and 
indicate that pain exerts persistent powerful negative 
effects on older adults’ mental health.

Sleep is another domain in which pain continues 
to be associated with negative health effects. Among 

patients showed improvement [18]. Third, the fac-
tors found to be protective against decline in pain-
related functioning are telling. Among patients with 
knee osteoarthritis, these factors include higher levels 
of joint strength, mental health, self-efficacy, social 
support, and activity [19]. This finding clearly con-
tradicts the purely biological paradigm in which pain 
is posited to worsen progressively as a factor of years 
lived. There is even some evidence that older adults 
cope better with pain than do their younger counter-
parts:Â€ compared with younger people in pain, older 
people in pain had higher total quality of life scores, 
were more satisfied with their material comforts and 
social life, and reported better mood [20].

Despite the absence of clear age-related trends, there 
is strong evidence that pain is associated with significant 
impairments in physical functioning and mental health 
throughout aging. Persistent hip or knee pain has been 
found to result in significant declines in physical func-
tioning, as measured by the SF-36 [21, 22]. Increasing 
number of months of activity-restricting back pain has 
been shown to be a strong and independent predic-
tor of worsening lower extremity strength [23]. There 
is a strong direct association between depression and 
degree of pain severity among older (age 70 and over) 
but not younger patients [24]. Depression is very 
strongly associated with pain in older adults, as indi-
cated by numerous lines of research:Â€older adults with 
chronic pain are far more likely to be depressed than 
those without pain [25]; significantly more adults with 
osteorathritis pain have major or minor depression 
compared to those without it [26]; osteoarthritis pain 
is strongly associated with depression symptoms and 
poor perceived health [27], and the strongest predictor 
of depression in an osteoarthritis cohort was perceived 
pain [28]. These effects seem also to carry over into treat-
ments applied for pain:Â€more days of activity limitation 
and poor mental health were strongly associated with 
a decreased odds of analgesic or antiinflammatory use 
[29]. Chronic pain may thus not worsen with advancing 
age, but continues to negatively impact older individu-
als’ functioning, mental health, and use of treatments.

Myth number 3:Â€Older adults get used to 
living with pain
Physicians who advise older patients living with pain 
to “get used to it” tacitly suggest that this technique 
might work, and that older people can acclimate to 
the experience of pain. There is some evidence that 
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examination of health services data regarding chronic 
pain in older adults shows that this expectation about 
the treatment of pain in medical settings is inaccurate 
and overly optimistic. We find instead that most med-
ical treatments for pain are suboptimal.

While pain is a common complaint and is assessed 
as a “fifth vital sign” across clinical settings, providers 
report frustration about interpreting and acting on 
reports of pain, even expressing that they were subject 
to the “tyranny of pain treatment.” As one primary care 
provider described:

The problem is we are told over and over again [to treat pain]. I 
think it leads to some frustration that almost makes me not want 
to ask the question, “Are you in pain?” I’m like, Oh my god, I can’t 
deal with it. If this patient has nine out of ten pain, you know the 
medical assistant asks the patient, Do you have pain? [The patient 
responds] Yes, I have nine out of ten pain. And then I’m supposed 
to ask the patient and write in my note how I dealt with the pain. 
And I don’t have an answer. (AP Spitz, pers. comm.).

Another provider complained that the Joint ComÂ�
mission on Accreditation of Healthcare (JCAHO)-
mandated stipulation that physicians deal with all pain 
above a score of five is impossible to satisfy. Nurses in 
home care who communicate patients’ pain to physi-
cians describe receiving responses such as “What do 
you want me to do with this?” or “I’ve tried everything 
and failedÂ€– I can’t help you” (Reid, personal communi-
cation). The nurses thus felt impotent and fearful about 
asking patients about pain because it both did not lead 
to any action and also frustrated the physicians. General 
internists have expressed particular dissatisfaction about 
prescribing opioid analgesics to older adults [46].

Research on patient perspectives discloses this 
same theme. Patients describe how their providers 
are less-than-eager to hear about pain symptoms, sug-
gested by such advice as “get used to it”. Representative 
samples of older adults asked about their pain describe 
low degrees and quality of medical treatment for it. In 
a community sample in Finland, only about 35–40% of 
those suffering joint or back pain that impaired daily 
functioning had been prescribed an analgesic medica-
tion for regular use, and the researchers conclude that 
“Pain is markedly undertreated in community-dwelling 
older people” [47]. In a large study of older adults with 
depression, only half of those who reported pain that 
interfered with daily activities reported using a medi-
cation for it [48]. Opioid medications have been found 
to be used less often for the same indications in older 
compared with younger patients with chronic pain 
[49]. Among older adults in nursing homes, one study 

older adults with pain, sleep disruption is highly preva-
lent:Â€ 31% reported problems with sleep onset, 81% 
with sleep maintenance, and 51% with early morning 
awakenings [38]. Pain-related sleep difficulties were 
also associated with poorer self-rated health, poorer 
physical functioning, and depressive symptoms. In a 
national sample of adults, 24.8% of those with arth-
ritis described insomnia, roughly twice the prevalence 
among those without arthritis, and pain was a strong 
predictor of insomnia [39]. There is thus no evidence 
that older adults get used to pain’s effects on sleep.

While this research suggests that people do not 
acclimate to pain with advancing age, there is some 
evidence that older adults complain less about pain 
than their younger counterparts. Older adults are often 
reticent about pain, or reluctant to label a sensation as 
painful [40]. Other research has found that older adults 
minimize and underreport pain [41–43]. Older adults 
with pain commonly express stoical beliefs about pain, 
such as that it is better endured than treated [3, 31]. This 
difference in expression may promote the myth of how 
older adults get used to living with pain, since in com-
plaining less they appear hardened to it. This research 
shows no clear age-related differences in nociception 
or the sequelae of pain, but rather suggests consistent 
negative effects of pain across all ages, with a more stoi-
cal attitude among many older adults.

Myth number 4:Â€Older adults seek medical 
treatment as the primary way of dealing 
with pain
From one perspective, medical treatments for pain 
could be seen as a success. Healthcare professionals, 
including allopathic, complementary, and alternative 
providers, perceive their treatments to be first-line, pri-
mary mechanisms to relieve pain. They conceptualize 
pain as a medical problem, recommend treatments to 
patients that are considered evidence-based, and gen-
erally believe in the efficacy of their recommendations. 
In controlled studies, there are in fact many treatments 
for chronic pain that are superior to placebo [44]. 
Among older adults with chronic pain, 91% described 
at least one effective strategy for reducing pain, and the 
most common strategy (reported by 59%) was anal-
gesic use [45]. One might thus expect that older adults 
in pain were likely to receive medical treatments, espe-
cially medications, from their providers, and that these 
treatments provided effective pain control. Yet a closer 
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prescribed treatments but prayer. Medications (opio-
ids, NSAIDs, and acetaminophen) were rated as only 
moderately effective [56]. In another group, although 
use of analgesic medications was high (reported by 
59%), 60% of participants described their pain as still 
“quite a bit” or “extremely” bothersome [45]. Among 
older veterans, few medical strategies for pain control 
were rated as effective [57]. Despite the enthusiasm 
about and evidence for many medical treatments for 
pain, the overall service provision for chronic pain in 
older adults seems inadequate, pain is often not treated, 
and when it is treated the outcomes are only marginally 
successful. It may be surprising to clinicians, who are 
used to equating more adherence with better health, 
that individuals in pain who described less adherence 
to pain medications and made fewer visits to the doctor 
reported better quality of life [58]. While this certainly 
does not prove that taking medications or seeking 
medical care impairs quality of life, and while there is 
considerable selection bias around the use of health-
care for pain, such findings challenge providers’ expec-
tations that their prescriptions, when followed, lead to 
improved patient outcomes.

The next sections, which examine how older adults 
attempt to treat their pain and what they believe about 
and prefer in pain treatments, illustrate that many of 
the approaches used and preferred by patients are not 
recommended or prescribed by providers, and that 
patients have very different beliefs about pain than do 
providers. Medical providers have little grounds for 
perceiving their treatments as either particularly effec-
tive or successful in helping the bulk of older adults 
who live with pain.

How do older adults treat  
their pain?
There has been extensive research about treatments 
used for chronic pain among older adults, most of which 
challenges the preconceptions described above. The 
most general finding, that appears throughout qualita-
tive and epidemiological research, is that older adults 
apply many non-medical and medical strategies for 
coping with pain, and treat pain as different from their 
other chronic medical conditions. A telling example of 
this theme has been uncovered in a cohort of patients 
aging with osteoarthritis:Â€while most patients took anal-
gesics, they took them at lower doses and less often than 
recommended, and adhered to analgesics differently 
than to medications for other chronic conditions [27]. 

found that less than half of residents with predictably 
recurrent pain were prescribed scheduled medications 
[50], and another found that one-quarter of those with 
persistent pain were not receiving any analgesic [51]. 
Using all older adults with pain as the denominator, it 
appears that many or even the majority of patients with 
pain are not receiving any medical treatment for it.

Such research does not elucidate the processes 
underlying care provision for pain in aging adults. It is 
possible that older adults do not receive medical treat-
ments because they do report pain at the time of a visit, 
or have side effects from medications, even though 
providers are applying evidence-based treatments. Yet 
other studies examining the quality of medical care pro-
vided to older patients suggest that chronic pain man-
agement is inadequate. Pain programs are less likely to 
include older adults than their younger counterparts 
with similar pain problems [52]. Among vulnerable 
older adults with pain, fewer than 40% reported having 
been screened for pain by their medical provider over 
a 2-year period [53]. The same study also showed that 
while treatment was offered to 86% of those patients 
identified with pain, follow-up occurred in only 66%. 
Fewer than two-thirds of patients prescribed opioids 
reported being offered a bowel regimen, and only 10% 
of patients prescribed non-steroidal anti-inflamma-
tory drugs (NSAIDs) had appropriate attention paid 
to potential gastrointestinal toxicity. This research 
suggests that care for chronic pain in older vulnerable 
patients is inadequate across many domains:Â€screen-
ing, clinical evaluation, follow-up, and attention to 
potential toxicities. Another study looking at qual-
ity indicators around measures of effective care and 
measures of medication safety for chronic pain in older 
adults found that both were suboptimal [54]. More 
subjectively, patients often report that their physicians 
do not endeavor to understand their concerns about 
pain treatment. As a study of a cohort with osteoarthri-
tis concludes, “The lack of a patient-centered approach 
to care leads professionals to ignore key symptoms and 
issues for individuals, and to a preoccupation with 
pharmaceutical interventions, rather than treatment 
options that their patients Â�prefer” [55].

An important mismatch between patient and pro-
vider perspectives occurs around the effectiveness of 
medical treatments. Providers frequently believe that 
they can offer strong and effective treatments, usually 
in the form of medications. Yet among older adults 
living in retirement facilities who reported persistent 
pain, the most helpful strategy was not medications or 



Chapter 24. Management of pain in geriatric patients

395

commonly used approaches. Older adults with chronic 
pain reported coping with pain most frequently 
through task persistence (ignoring pain and continuing 
an activity despite pain), pacing (taking breaks, going 
slower, and breaking tasks into manageable compo-
nents), and coping self-statements (purposefully think-
ing positive thoughts about the pain problem) [63, 64]. 
The use of guarding (restricting the use or movement 
of a body part) was found to be a strong predictor of 
disability. Among community-dwelling older adults, 
the two most common themes for coping with pain 
were ignoring the pain and distraction [59]. Interviews 
with older adults with pain who received home care 
defined two groups based on their response to pain, the 
“competent and proud / confident and serene”, and the 
“misunderstood and disappointed / resigned and sad” 
[65]. Across both groups the most common behavioral 
strategies used were taking medication, rest, distract-
ing activities, and talking about pain. Respondents 
reported that they chose strategies by balancing advan-
tages of the activities against the disadvantages these 
caused for their daily living. Certain pain coping strat-
egies have been found to be strongly associated with 
self-efficacy and better outcomes, including task per-
sistence, exercise/stretching, coping self-statements, 
and activity pacing [66].

This research shows that while older adults use a 
variety of material and cognitive approaches for cop-
ing with pain, there appears to be no optimal or pre-
ferred strategy, and most of the strategies are described 
as only moderately beneficial. Medication use is com-
mon, but may be less common than non-medical 
approaches such as herbal supplements or vitamins, 
but the evidence about this in large populations is lim-
ited. Physical modalities seem to be used by a minor-
ity of older persons with pain. Older adults reported 
various ways of coping psychologically with pain, some 
of which may predict better outcomes. Our review 
highlights that, within the heterogeneity of treatments 
and tactics, older adults actively work to manage pain 
on their own, often without involving their medical 
providers.

Beliefs about pain and pain 
treatments
The real-world approaches for coping with chronic 
pain differ considerably from those that are based 
on efficacy studies [67]. In order to understand this 
mismatch, it is important to examine the beliefs that 

Only 26% took the medications at the full dose recom-
mended, but 94% reported taking at least one herbal 
remedy or vitamin for their arthritis. Some patients 
even reported taking their analgesic as prescribed until 
the time they learned that it was an analgesic, at which 
point they decreased the dose and limited their use of 
it. The behaviors and beliefs described by participants 
reveal how oversimplified a purely medical focus on 
choosing “the right drug at the right dose” is. In examin-
ing the current approaches older adults use to cope with 
pain, we will address in the following sections both the 
material treatments (such as activities or medications), 
as well as the cognitive approaches (such as stoicism or 
ignoring pain) that have been identified.

Surveys of older adults with persistent pain dis-
close that they use a mixture of both medical and non- 
medical treatments. Among adults aged 65 years and 
older living in retirement facilities with persistent pain, 
the most frequently employed treatments included 
acetaminophen, regular exercise, prayer, and heat and 
cold. As strategies for controlling pain these treatments 
were characterized by participants as only moderately 
helpful at best [56]. Older veterans with chronic pain 
described a variety of common coping strategies:Â€anal-
gesic medications (78%), exercise (35%), cognitive 
methods (37%), religious activities (21%), and activity 
restrictions (20%) [57]. Community-dwelling older 
adults, when asked to describe their coping mecha-
nisms, reported using exercise, heat and cold, and 
medications, with medications considered a treatment 
of last resort [59]. There are likely important cultural 
differences in the use of oral medications as a treat-
ment for pain:Â€among older adults residing in Hong 
Kong who reported chronic pain, the majority used 
non-prescription interventions, most commonly topi-
cal analgesics with massage, while only one in five took 
an oral agent [60]. The majority of participants (58%) 
perceived non-pharmacologic interventions as very 
effective, which also differs from the findings among 
American adults. The application of physical modali-
ties has been found to be generally low in the USA:Â€in 
a cross-sectional survey of older adults receiving lon-
gitudinal care in a geriatric ambulatory care practice, 
only 16% used exercise and 4% used relaxation to deal 
with chronic pain, although most were interested in 
learning about or trying these approaches [61].

The cognitive strategies that older adults apply to 
deal with pain demonstrate that, even though there 
is a great deal of heterogeneity and plasticity in how 
older adults cope with pain [62], there are a number of 
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education about pain was important, they felt that it was 
generally impractical, vague, or unclear, and providers 
felt that there was insufficient time to educate patients. 
Another study found that older patients with chronic 
pain and their healthcare providers often had opposing 
attitudes and goals:Â€providers were focused on diagnosis 
and treatments, while patients sought to be understood 
as individuals and to address quality of life, and strug-
gled to have their pain concerns legitimized [71].

Research in primary care settings has confirmed 
this disconnect between patients and providers. In 
one recent study, patients, primary care providers, and 
nurses were surveyed about their expectations about 
and barriers to providing better management of oste-
oarthritis [72]. In another study, patients with arthritis 
were interviewed about their experience of the illness 
and the care they received for it [73]. In both inves-
tigations, patients were found to be worried largely 
about disability and worsening of their disease, while 
primary care providers focused mostly on diagnosis. 
Patients sought to learn about non-pharmacologic 
and non-Â�traditional health management topics, but 
providers found it difficult to provide this informa-
tion. Patients sought lifestyle changes to improve their 
pain, but providers did not know how to make these 
types of recommendations. Patients were very wor-
ried about medication side effects, but providers and 
nurses felt they lacked time to discuss this issue with 
patients. Interestingly, most of the providers’ insecu-
rity centered around learning and following official 
guidelines for treating pain, an issue that lacked impor-
tance for patients. A qualitative study that examined 
both primary care provider and patient attitudes and 
experiences using opioids as a treatment for chronic 
pain found that providers voiced strong reluctance to 
prescribe this class of medications for older patients 
because of concerns about causing harm (AP Spitz, per-
sonal communication). Patients frequently reported 
the need for better education regarding the need for 
and use of these strong pain relievers, but expressed 
willingness to take an opioid for pain if prescribed.

Within all these qualitative differences between 
what patients and providers believe about pain 
treatments appears the general theme of providers’ 
enthusiasm and patients’ skepticism. This has been 
found explicitly in research looking at perceived 
effectiveness of pain treatments among older adults 
who require professional help in their activities of 
daily living:Â€ care providers perceived that most of 
the methods for managing pain were more effective 

older adults and their providers hold about pain and 
pain treatments. Beliefs are very important in patients’ 
readiness and capacity to self-manage pain [68], and in 
how providers approach patients with pain. Although 
most of this research has focused on patients, import-
ant differences in patient and provider beliefs about 
pain and pain treatment have also been identified, as 
described below.

Patients often express beliefs about pain that may 
surprise providers. In a survey of older adults, about 
one-quarter expressed the belief that nothing could be 
done with osteoarthritis, and many were fatalistic about 
the cause and course of the disease and nihilistic about 
its treatment [69]. In-depth qualitative interviews with 
older patients with osteoarthritis have demonstrated 
how perceptions and attitudes about pain and pain 
medications play an integral role in how older adults 
approach pain [31]. Many patients reported a high pain 
tolerance despite experiencing pain-related functional 
limitations and sleep disturbance, as revealed in com-
ments such as, “I can stand more pain than most peo-
ple.” Pain was seen to be a regular part of life during the 
aging process:Â€“that’s how you know you’re alive … you 
ache.” Most of the participants considered medications 
to be dangerous and dose changes unacceptable:Â€ “I 
don’t fool around with my medications. I know a few 
people who have … bless them … they are not around 
any longer.” Fear of addiction was a major concern for 
some participants, and some saw using medications as 
a sign of weakness:Â€“I used to take [painkillers] more 
often. I think I was a little softer then… I don’t take 
them unless I am really upset about my pain.” These 
patients were quite reluctant to use medications, and 
generally limited their use.

The contrasts between patients’ beliefs and expec-
tations compared to those of primary care providers 
have been explored in more detail [70]. First, provid-
ers focused mainly on biomedical causes of pain, while 
patients focused on the subjective experience of pain. 
Second, patients expected straightforward commu-
nication about their pain, but often did not receive it 
during medical appointments. They found it very 
important to receive a physical exam regardless of the 
pain complaint, an expectation that was not shared by 
providers. Third, patients stressed the importance of 
being trusted by their providers, noting that previous 
providers had frequently dismissed them as malinger-
ers. In the rubric of trust, patients considered referral 
for tests as a sign that their problems were taken seri-
ously by providers. Fourth, while patients reported that 
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dislike non-selective NSAIDs [76]. COX-2 inhibitors 
were preferred only if they were reported as being three 
times as effective as capsaicin and low-cost. Safety 
seemed to be a key factor in this decision, since all 
patients switched preferences when offered a safer but 
less effective treatment option [77]. Side effect sever-
ity has been identified as a strong predictor of health 
state preference [78]. Patients with osteoarthritis pain 
have shown considerable variety in their willingness to 
accept risks in exchange for improvements in pain con-
trol [79]. About 20% were unwilling to accept any add-
itional risk for reductions in pain, and the remainder 
were willing to accept some additional risk of serious 
medical complications (stomach bleed or heart attack/
stroke) for an improvement in pain relief. There may 
be differences in risk acceptance with age, since older 
patients with osteoarthritis seem to be more willing 
than younger patients to accept an increased risk of 
serious side effects for an improvement in pain symp-
toms [80]. These preferences contrast markedly with 
observed provider behaviors:Â€of patients presenting for 
initial primary consultation for symptomatic knee or 
hip pain, over half were prescribed NSAIDs, and 15% 
were prescribed a potentially unsafe NSAID [81].

Despite the preferences elicited, patient knowÂ�
ledge about the real mechanisms and risks of medica-
tions has been found to be quite low. The majority of 
patients with osteoarthritis were unaware of any spe-
cific adverse effects from COX-2 inhibitors or NSAIDs 
[76] despite expressing a preference for the former. An 
examination of patient knowledge about osteoarthritis 
found that the majority were not able to describe side 
effects of analgesics, and that less than one-third knew 
that they could take pain medications prophylactically 
[13]. As noted earlier, many older adults characterize 
pain medications as dangerous or addictive [3, 31], 
which would naturally discourage their use, but it is 
unclear if improved knowledge about the real safety 
risks would change preferences.

Key barriers to improving pain 
management in older adultS
Examining the approaches older adults use to cope with 
pain, their beliefs about pain and pain treatments, and 
their preferences regarding specific treatments deline-
ates several key barriers to better pain management of 
older adults in medical settings. We will discuss those 
areas with the most relevance to clinical settings, with a 
particular focus on provider-level barriers.

than the patients did [65]. It would not be surprising 
that those experiencing pain and those observing or 
hearing about it would have different interpretations 
of it, but the trend towards providers’ more optimis-
tic beliefs about treatment success is noteworthy and 
important. There may also be gender effects in pro-
viders’ beliefs about patients’ pain:Â€in a study of pain 
in primary care, female patients found it more diffi-
cult to communicate with physicians about pain, and 
providers seemed to interpret men’s pain symptoms 
more seriously than women’s [74].

Patient preferences for pain treatment
The preferences that older patients express about pain 
treatments match closely with their pain beliefs and 
expectations, and illustrate some of the barriers to 
applying existing treatments. Research has clarified 
both general preferences for treatment and prefer-
ences about specific modalities. A qualitative study of 
older adults with chronic pain in Australia found that 
they generally wished to be active in their treatment, 
to make informed choices, and to try new methods 
[75]. While few strategies appealed uniformly to all 
the participants, they preferred approaches that could 
be self-administered and included both physical and 
cognitive elements. At the same time, some specific 
strategies were identified as being least preferred, 
including conventional treatments such as analgesic 
medications, exercise, and physiotherapy. The key 
barriers identified to using treatments were cost, 
access to care, related medical conditions, attitudes 
of health professionals about pain, lack of commu-
nication, and fear of losing independence. Another 
study of older adults with persistent musculoskeletal 
pain highlighted the importance of using approaches 
besides medications, which were considered a treat-
ment of last resort [59]. Incorporating family and 
friends in the decision-making process was consid-
ered to be very important in decision-making about 
pain, with physicians mentioned as important only 
when other approaches did not work. This prefer-
ence for using treatments besides medications and 
for avoiding discussion with physicians demonstrates 
again how older adults do not treat chronic pain as 
purely or primarily a medical problem, a finding that 
may surprise medical providers.

Research has elicited specific preferences about 
medications for pain in later life, especially osteo-
arthritis. Patients have been found to prefer topical 
treatments such as capsaicin over oral agents, and to 
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pain, and they generally consider their evidence-based 
treatments to be the gold standard. These points of mis-
match between provider and patient perspectives may 
interfere with effective provision of care, especially in 
the ability to communicate about what causes pain, 
how it will change over time, what effects it will have, 
and how one should treat it.

Beliefs about medications
A specific area in which beliefs are integral to the 
behaviors of both patients and providers is the use of 
analgesic medications. Oral medications, either pre-
scription or non-prescription, are the most common 
treatments recommended for older adults with pain, 
yet they are often described by patients as the least pre-
ferred treatments. Patients consistently report taking 
less medication than recommended, and adhering to 
analgesics differently than to other medications [31]. 
Most providers seem to eschew this dilemma, and rec-
ommend or prescribe medications in a matter-of-fact 
manner. Their tacit assumptions about medication-
related behaviors are, “If I recommend the pill, the 
patient will take it.” And “If the pill works, the patient 
will continue to take it.” Yet as we have seen, neither 
of these assumptions holds, and patient behaviors 
around analgesics are anything but straightforward. 
Numerous factors predict adherence to medications, 
and involve a patient’s implicit cost-benefit analysis 
of prognosis, effectiveness, risks, and social appropri-
ateness, as well as other cultural and contextual issues 
[85, 86].

The topic of adherence to medications is com-
plicated, and low adherence is certainly not limited 
to analgesic agents, but addressing adherence and 
medication-related beliefs may be especially import-
ant in attempting to improve pain treatments. The 
following general conclusion about adherence high-
lights the root of the problem:Â€“The main reason why 
people do not take their medications as prescribed 
is not because of failings in patients, doctors, or 
systems, but because of concerns about the medica-
tions themselves. On the whole, the findings point to 
considerable reluctance to take medicine and a pref-
erence to take it as little as possible” [2]. This under-
standing of medication use is substantially different 
from the simplistic goal of “finding the right drug 
to help a patient with a particular kind of pain,” and 
attempting to apply such a purely medical model will 
likely hinder the dialogue between patients and pro-
viders about medications.

Provider discomfort
Although there has been little research about how pro-
viders experience treating older patients with chronic 
pain, it seems to be a particularly difficult task [82]. 
Only 34% of primary care physicians felt comfortable 
managing patients with chronic non-malignant pain 
[83]. Education increased their comfort, and seemed to 
have the greatest effect when pain management skills 
were taught after rather than during residency train-
ing. As mentioned earlier, medical students have been 
found to become less idealistic about older patients and 
patients in chronic pain [1]. Physicians appear to find 
it difficult to communicate about chronic pain, and less 
than one-third of patients with osteoarthritis reported 
receiving any information about it from their primary 
care provider [84]. Providers have difficulty communi-
cating about lifestyle changes and other non-medical 
approaches to pain [72], and patients wish that they 
could learn more about topics which their physicians 
often do not cover [73]. From a shared decision-mak-
ing perspective, patient–provider interactions about 
pain show poor communication [71]. The challenges 
involved in treating and communicating with older 
adults in pain likely stem from the issues discussed 
above, and relate to additional barriers described 
below.

Values and expectancies about pain in 
aging
The variety of values and expectancies about pain and 
pain treatments held by both patients and providers 
constitute significant barriers to effective care. The 
beliefs that pain is just a part of getting older or that 
people get used to living with pain are common, and 
encourage tolerance and stoicism rather than treat-
ment. If patients or providers believe that the condi-
tion is intractable or that stoicism is the best approach 
to dealing with pain, it is unlikely that effective treat-
ments will be sought, recommended, or prescribed. 
Providers value finding the right diagnosis and medi-
cal treatments, but older patients focus more on the 
subjective experience of pain and its effects on quality 
of life, and some patients have expressed that medi-
cal care from physicians is the last-resort option for 
dealing with pain. Many patients expect that medical 
treatments for pain are dangerous and only moderately 
effective, and that the risks are not worth the benefits. 
Providers often are more optimistic than patients 
about the degree to which treatments can ameliorate 
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pain [90]. While most of this discussion has addressed 
cognitive rather than environmental barriers, the abil-
ity to start and continue treatments is important as well, 
and merits careful attention from providers.

How can providers improve pain 
management?
We attempt to distill the various research findings 
described here into suggestions for ways to address the 
primary barriers to effective management of pain in 
older adults. These are not evidence-based recommen-
dations, but rather follow logically from the previously 
described findings.

Recognize that pain is poorly treated 
in older adults, mainly through 
undertreatment
While there are some cases of medication abuse or 
dependence, the overwhelming finding of this review 
is that pain among older adults is “markedly under-
treated” [47]. Providers can and should do more to treat 
pain in older adultsÂ€– not through standard approaches, 
many of which are not preferred by patients, but rather 
by finding better ways of engaging patients in managing 
their pain. Some of these ways are described below.

Fight myths of pain and aging
This review has documented that both patients and pro-
viders can hold distorted ideas about pain and aging. 
Recognizing and challenging these preconceptions in 
clinical settings − including those of front-line staff 
(e.g., nurses aides) and primary care providers (e.g., 
nurse practitioners and physicians) − is an important 
first step in initiating and sustaining a dialogue about 
how best to treat pain. The goals of treating chronic 
pain in older adults are no different than in younger 
adults, and providers need not lower their expectations 
for patients who are older, have cognitive impairments, 
or suffer from other co-morbidities. Instead, providers 
who are attentive to treating pain in older adults will 
frame pain management in a patient-specific context 
that incorporates the patient’s beliefs, expectations, and 
behaviors around aging, pain, quality of life, mental 
health, and the risks and benefits of various treatments. 
It is promising that a previous investigation found that 
the majority of older adults with pain could be managed 
successfully in primary care, and did not require treat-
ment in specialty pain clinics [91].

Associated conditions
While co-morbidity demands attention in all aspects of 
geriatric care, pain appears to be associated with several 
other hard-to-treat conditions. As discussed above, 
pain and depression commonly occur together, and 
pain impedes improvements in depression. Depressed 
patients are a challenge even if they are not in pain, and 
depression interferes with patients’ ability to self-man-
age medical problems, to initiate and sustain effective 
treatments, and to become activated. Late-life depres-
sion is also very hard to treat in primary care settings, 
with fewer than one-quarter of depressed older adults 
showing a significant symptom reduction at 12 months 
[87]. Given the close link between depression and pain, 
and the difficulty in separating out psychic from physi-
cal pain, it can be very challenging for providers to treat 
both simultaneously. Similarly, the high prevalence of 
sleep disturbance among older adults with chronic pain 
can confound their care. The association between sleep 
difficulties, pain, poorer self-rated health, poorer phys-
ical functioning, and depressive symptoms [38] illus-
trates the complexity and challenge that older patients 
with pain present for busy providers. Finally, obesity 
has been found to be strongly associated with chronic 
pain among older adultsÂ€– compared to those with nor-
mal weight (BMI 18.5–24.9), older obese subjects (BMI 
30–34.9) were twice as likely to report chronic pain, and 
severely obese (BMI ≥ 35) were more than four times as 
likely [88]. Weight loss is, like pain control, easy to rec-
ommend but hard to accomplish, and patients who are 
both obese and in pain present a particular dilemma 
for clinicians, especially if the obesity is considered 
to be a major factor in the pain. While none of these 
conditionsÂ€– pain, depression, sleep problems, or obes-
ityÂ€– are entirely intractable in older adults, addressing 
them necessitates a broad biopsychosocial approach, 
consideration of the patients’ beliefs and expectations, 
and education about pain, treatment, and risks, all of 
which are hard to provide in busy clinical settings.

Environmental constraints
There are several specific barriers to effective pain man-
agement in older adults which may impact use of treat-
ments. Time conflicts and transportation have been 
identified as barriers to using exercise and relaxation 
programs [61]. Cost may hinder some older adults from 
using specific treatments for chronic pain [75]. Over half 
of older adults taking analgesic medications have prob-
lems opening bottle caps [89]. Cognitive impairments 
also make it more difficult for patients to self-manage 
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the patient. This can be accomplished by asking ques-
tions such as, “What concerns do you have about your 
pain?”; “How do you deal with the pain now?”; “What 
do you think can be done to help your pain?”; “What do 
you think will happen to the pain in the coming years?”; 
“What concerns do you have about pain treatments?” 
Such discussion can start the process of defining goals 
and finding ways of treating pain that will fit best with 
a patient’s values and preferences.

Involve the family
While families are typically enlisted only in the care 
of patients with cognitive or functional impairments, 
there is some evidence that understanding family 
issues can improve both the assessment and the care 
of patients with pain. As noted earlier, patients often 
consider family and friends more important than phy-
sicians in making decisions about pain management 
[59]. There is also evidence that family dyads with 
beliefs that pain is controllable have less symptom dis-
tress and caregiver burden than dyads with beliefs that 
pain is not controllable [95]. The provider can either 
ask the family to be directly involved in care decisions 
around pain, or can solicit the patient’s perspectives 
on this issue through such questions as, “How does 
your husband/wife cope with your pain?”; “What do 
your friends and family say about your pain?”; “How 
does your pain impact your relationship with fam-
ily and friends?” These strategies would also apply to 
older adults whose primary caregivers are not family 
members, including home health aides/attendants and 
other providers such as geriatric care managers.

Learn about and be able to recommend 
non-pharmacologic treatments
Providers are very comfortable prescribing medi-
cations, but much less so with non-pharmacologic 
treatments. There is a strong evidence base for many 
of these strategies, with controlled trials showing the 
benefits of treatments such as cognitive-behavioral 
therapy [96], strengthening exercise, aerobic exercise, 
and water-based exercise [67, 97]. Instead of enumer-
ating all of the available treatments and their indica-
tions, we suggest that providers familiarize themselves 
with various treatment modalities for chronic pain 
(none of which are specific to older adults), and engage 
patients in discussions about their use, risks, and ben-
efits. Many pain management programs are offered in 
diverse community settings such as senior centers and 

Do not make the final goal “to apply the 
right evidence-based treatment”
While evidence from research studies is important in 
assessing the merits of various treatments, our review 
highlights the gap between evidence, real use, and real-
world benefits. What stops treatments from working 
is not that the treatments are not good enough, but 
rather that patients are not using them. The factors that 
hinder use of any treatment have been developed in 
the research presented here:Â€beliefs and expectations 
about pain and aging, beliefs and expectations about 
the treatment, experience from prior treatment trials, 
material barriers to undertaking certain actions, and 
aversion to undertake risk. In this light, choosing a 
good treatment is just the first step, and attention to the 
other cognitive and behavioral factors constitutes the 
real work of pain management. Remembering patient 
preferences may be essential in this process. As dem-
onstrated in one study, giving patients a choice about 
which interventions to apply, instead of prescribing 
the one that seems the most evidence-based, produced 
better outcomes for older adults with pain [92].

Address and treat depression
While depression merits treatment in its own right, 
the strong association of pain with depression in 
older adults argues for attentive treatment of mental 
health symptoms. There is some evidence that treat-
ing depression in older adults with pain reduces pain 
and improves functional status and quality of life [93]. 
This certainly does not indicate that depression should 
be treated instead of pain, but rather that depression 
should not be ignored, and that one should not assume 
that patients in pain become depressed naturally, as a 
result of hurting. There are novel approaches to collab-
orative care for depression and pain together that show 
significant reductions in pain and moderate reductions 
in depression [94], and these may be adapted in the 
future for all older adults with pain.

Elicit and discuss the patient’s beliefs and 
preferences
Our discussion has also emphasized how important 
beliefs are regarding the ways that patients apply medi-
cal treatments and manage their pain. Patients engage 
in a heterogeneous, complex, and plastic process of cop-
ing with pain. Providers can learn about this process by 
encouraging discourse about the meaning of pain for 
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co-morbidities. The quality of care for osteoarthri-
tis in older adults is particularly suboptimal around 
medication safety [54]. Managing risk has two aspects, 
both of which are important. First, providers can both 
learn and apply updated guidelines so that the medica-
tions they prescribe are as safe as possible for patients. 
Second, providers can discuss a patient’s willingness to 
accept risk on an individual basis in order to determine 
the treatment that matches best with the patient’s pref-
erences. As described earlier, different patients have 
different levels of tolerance regarding medication risk 
[79], and may be willing to accept more or less potential 
harm in exchange for better pain control. Clearly, com-
municating risk is a difficult endeavor [99]. Providers 
are therefore encouraged to identify and employ com-
munication strategies that work best for each provider 
and engage patients in this important discussion.

Consider systematic treatment approaches
A number of programs to treat persistent pain in older 
adults have been developed, and while there are no 
large controlled studies, many show promise. While 
these may be difficult to implement in different care set-
tings, most involve only minimal staff time and special-
ized training, and little or no equipment. A medication 
self-management program has been shown to improve 
adherence [98]. A telephone-based intervention in 
which nurse educators telephoned patients with pain 
and psychosocial problems to teach problem-solving 
and basic pain management skills has demonstrated 
benefits [6]. A multicomponent physical activity inter-
vention for lower extremity osteoarthritis, “Fit and 
Strong”, has shown promise for pain and physical func-
tioning [101]. Collaborative care treatments for either 
depression [93] or depression with osteoarthritis pain 
[94, 102] have been shown to reduce pain and depres-
sive symptoms. An intervention for the management 
of osteoarthritis in which a practice nurse telephones 
patients on a monthly basis to discuss adherence and 
side effects is underway, and results are pending [103]. 
These programs, which may be the wave of the future 
in primary care, may exert positive effects because they 
systematically address some of the key barriers such as 
knowledge, adherence, and associated conditions, in 
ways that individual providers cannot.

Resources
A selected list of books and guidelines that focus on the 
assessment and treatment of pain among older adults 

faith-based organizations. The Arthritis Foundation 
sponsors a diverse array of programs in all 50 states 
including exercise (e.g., tai chi, aquatic classes) and 
self-management courses. Providers are encouraged to 
contact local community senior centers as well as other 
community-based agencies that provide services to 
older adults and inquire about the specific types of pro-
grams offered and to refer patients when appropriate.

Do not prescribe analgesic medications 
without discussing first
Our synthesis of medication-related behaviors, beliefs, 
and preferences revealed it to be a complicated issue. 
There is no simple solution to limited adherence, but 
some of the key barriers have been identified in this 
review. The primary finding, which may seem counter-
intuitive to providers, is that most older patients seek 
to take medications as little as possible. Patients engage 
in an implicit cost-benefit analysis of necessity versus 
concerns, and concerns frequently win [86]. While it 
would be impractical to try to address all of the cogni-
tive factors that determine patient behavior, providers 
can be aware of some of the key concerns, especially the 
belief that medications are dangerous or addictive, and 
that medications should be used only when the pain is 
at its worst. Providers can easily discuss real medica-
tion use in a non-threatening way by, as recommended 
by Hill and Bird [13], asking a simple question:Â€“How 
and when are you planning to take this medication?” 
This is quite different than telling a patient, “This 
medication will help your painÂ€ – take it when you 
hurt, up to three times a day, and it is safe.” Selecting a 
specific medication requires a full appreciation of the 
patients’ history and co-morbidities (see the American 
Geriatric Society persistent pain management guide-
lines), but this is neither the first step (which should be 
eliciting patients’ preferences for treatments and edu-
cating them about various pain management options) 
nor the last step (which should be discussing treatment 
response, adherence, and beliefs) in engaging patients 
in managing their pain. There is evidence that pro-
grams directed at increasing patient self-efficacy about 
medications can improve medication adherence [98].

Learn about and be able to communicate 
medication risks
Analgesics can confer significant risks in all patients, 
with increased risks in older adults and patients with 
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are encouraged to adopt the steps listed above as a 
means of improving the management of later life pain. 
We submit that addressing common myths about pain 
and aging, working proactively with older patients to 
gain an understanding of their views and expectations 
regarding pain and associated treatments, educating 
patients and families about the breadth of treatment 
options available, and recommending interventions 
that are concordant with patients’ preferences, can 
yield substantial dividends.

References
	 1.	 Griffith CH, III, Wilson JF. The loss of student idealism 

in the 3rd-year clinical clerkships. Eval Health Prof 
2001; 24:Â€61–71.

	 2.	 Pound P, Britten N, Morgan M, etÂ€al. Resisting 
medicines:Â€a synthesis of qualitative studies of 
medicine taking. Soc Sci Med 2005; 61:Â€133–55.

	 3.	 Gignac M, Davis A, Hawker G, etÂ€al. “What do you 
expect? You’re just getting older”:Â€a comparison of 
perceived osteoarthritis-related and aging-related 
health experiences in middle- and older-age adults. 
Arthritis Rheum 2006; 55:Â€905–12.

appears in Table 24.1. In addition, agencies/organiza-
tions (and their corresponding websites) that contain 
both provider and patient-relevant resources and list-
ings that can help to identify local community-based 
programs that may be relevant for seniors with pain are 
also shown. Finally, most states have Departments of 
Aging that can be contacted to learn more about pain-
relevant programs offered at local senior centers and 
other senior service organizations.

Conclusion
Our review has consistently emphasized that patients 
and providers frequently have misconceptions about 
pain and aging that can operate as significant barri-
ers to effective pain management. Older adults use 
a variety of coping strategies to manage their pain, 
including both pharmacologic and non-pharma-
cologic interventions. Most of these approaches are 
characterized as only moderately helpful, indicating 
the need for new strategies to address this efficacy 
gap. As importantly, patients’ beliefs and expectations 
regarding pain and pain treatments are often discord-
ant with those held by treating providers. Clinicians 

Table 24.1â•‡ Pain management resource

Reference Further details

Books Persistent Pain in Older Adults Eds. DK Weiner, K Herr, TE Rudy (Springer, 
2003); ISBN-13:Â€978-0826138354

Managing Pain in the Older Adult Ed. MP Jansen (Springer, 2008);  
ISBN-13:Â€9780826115676

Pain Management for Older Adults:Â€A Self-Help Guide Eds. T Hadjistavropoulos and HD 
Hadjistavropoulos (IASP, 2008);  
ISBN 978-0-931092-70-1

Pain in Older Persons:Â€Progress in Pain Research 
Management

Editors:Â€SJ Gibson and DK Weiner (IASP, 2005); 
ISBN 978-0-931092-59-6

Guidelines AGS Guide on the Management of Persistent Pain www.americangeriatrics.org/education/
manage_pers_pain.shtml

Persistent Pain Management www.guideline.gov/summary/summary.
aspx?ss=15&doc_id=8627&nbr=4807

Other resources National Arthritis Foundation www.arthritis.org/

National Council on Aging’s Center for Health Aging www.healthyagingprograms.org

National Institute of Senior Centers www.ncoa.org/content.cfm?sectionID=342

National Institutes of Health Pain Consortium http://painconsortium.nih.gov/

Stanford University Patient Education Research 
Center

http://patienteducation.stanford.edu/
programs

American Chronic Pain Association www.theacpa.org

American Pain Society www.ampainsoc.org



Chapter 24. Management of pain in geriatric patients

403

	19.	 Sharma L, Cahue S, Song J, etÂ€al. Physical functioning 
over three years in knee osteoarthritis:Â€role of 
psychosocial, local mechanical, and neuromuscular 
factors. Arthritis Rheum 2003; 48:Â€3359–70.

	20.	 Rustoen T, Wahl AK, Hanestad BR, etÂ€al. Age and the 
experience of chronic pain:Â€differences in health and 
quality of life among younger, middle-aged, and older 
adults. Clin J Pain 2005; 21:Â€513–23.

	21.	 Dawson J, Linsell L, Zondervan K, etÂ€al. Impact of 
persistent hip or knee pain on overall health status 
in elderly people:Â€a longitudinal population study. 
Arthritis Rheum 2005; 53:Â€368–74.

	22.	 Salaffi F, Stancati A, Silvestri CA, etÂ€al. Minimal 
clinically important changes in chronic 
musculoskeletal pain intensity measured on a 
numerical rating scale. Eur J Pain 2004; 8:Â€283–91.

	23.	 Reid MC, Williams CS, Gill TM. Back pain and 
decline in lower extremity physical function among 
community-dwelling older persons. J Gerontol A Biol 
Sci Med Sci 2005; 60:Â€793–7.

	24.	 Turk DC, Okifuji A, Scharff L. Chronic pain and 
depression:Â€role of perceived impact and perceived 
control in different age cohorts. Pain 1995; 61:Â€93–101.

	25.	 Bair MJ, Robinson RL, Katon W, etÂ€al. Depression and 
pain comorbidity:Â€a literature review. Arch Intern Med 
2003; 163:Â€2433–45.

	26.	 Rosemann T, Backenstrass M, Joest K, etÂ€al. Predictors 
of depression in a sample of 1,021 primary care 
patients with osteoarthritis. Arthritis Rheum 2007; 
57:Â€415–22.

	27.	 Sale JE, Gignac M, Hawker G. The relationship between 
disease symptoms, life events, coping and treatment, 
and depression among older adults with osteoarthritis. 
J Rheumatol 2008; 35:Â€335–42.

	28.	 Bookwala J, Harralson TL, Parmelee PA. Effects of 
pain on functioning and well-being in older adults 
with osteoarthritis of the knee. Psychol Aging 2003; 
18:Â€844–50.

	29.	 Dominick KL, Ahern FM, Gold CH, etÂ€al. Health-
related quality of life and health service use among 
older adults with osteoarthritis. Arthritis Rheum 2004; 
51:Â€326–31.

	30.	 Gibson SJ, Farrell M. A review of age differences in the 
neurophysiology of nociception and the perceptual 
experience of pain. Clin J Pain 2004; 20:Â€227–39.

	31.	 Sale J, Gignac M, Hawker G. How “bad” does the pain 
have to be? A qualitative study examining adherence 
to pain medication in older adults with osteoarthritis. 
Arthritis Rheum 2006; 55:Â€272–8.

	32.	 Mossey JM, Gallagher RM. The longitudinal 
occurrence and impact of comorbid chronic pain 

	 4.	 Gagliese L, Melzack R. Chronic pain in elderly people. 
Pain 1997; 70:Â€3–14.

	 5.	 Herr KA, Garand L. Assessment and measurement 
ofÂ€pain in older adults. Clin Geriatr Med 2001; 17:  
457–78, vi.

	 6.	 Gureje O, Simon GE, Von Korff M. A cross-national 
study of the course of persistent pain in primary care. 
Pain 2001; 92:Â€195–200.

	 7.	 Centers for Disease Control and Prevention, National 
Center for Health Statistics. Special Feature:Â€Pain. 
In:Â€Health, United States, 2006 with Chartbook on 
Trends in the Health of Americans:Â€Centers for Disease 
Control and Prevention.

	 8.	 Gibson SJ, Helme, RD. Age differences in pain 
perception and report:Â€A review of physiological, 
psychological, laboratory and clinical studies. Pain 
Reviews 1995; 2:Â€111–37.

	 9.	 Helme RD, Gibson SJ. The epidemiology of pain in 
elderly people. Clin Geriatr Med 2001; 17:Â€417–31, v.

	10.	 Brattberg G, Parker MG, Thorslund M. A longitudinal 
study of pain:Â€Reported pain from middle age to old 
age. Clin J Pain 1997; 13:Â€144–9.

	11.	 Gallagher RM, Verma S, Mossey J. Chronic pain. 
Sources of late-life pain and risk factors for disability. 
Geriatrics 2000; 55:Â€40–44, 47.

	12.	 Appelt CJBC, Siminoff LA, Kwoh CK, Ibrahim SA. 
Health beliefs related to aging among older male 
patients with knee and/or hip osteoarthritis. J Gerontol 
A:Â€Biol Sci Med Sci 2007; 62:Â€184–90.

	13.	 Hill J, Bird H. Patient knowledge and misconceptions 
of osteoarthritis assessed by a validated self-completed 
knowledge questionnaire (PKQ-OA). Rheumatology 
(Oxford) 2006; 46:Â€796–800.

	14.	 Keller ML, Leventhal H, Prohaska TR, etÂ€al. Beliefs 
about aging and illness in a community sample. Res 
Nurs Health 1989; 12:Â€247–55.

	15.	 Weiner DK, Rudy TE, Gaur S. Are all older adults with 
persistent pain created equal? Preliminary evidence 
for a multiaxial taxonomy. Pain Res Manag 2001; 
6:Â€133–41.

	16.	 Busse EW. Aging and health. Rep Natl Forum Hosp 
Health Aff 1985:Â€1–13.

	17.	 Peters TJ, Sanders C, Dieppe P, etÂ€al. Factors associated 
with change in pain and disability over time:Â€a 
community-based prospective observational study 
of hip and knee osteoarthritis. Br J Gen Pract 2005 
55(512):Â€205–11.

	18.	 van Dijk GM, Dekker J, Veenhof C, etÂ€al. Course of 
functional status and pain in osteoarthritis of the hip 
or knee:Â€a systematic review of the literature. Arthritis 
Rheum 2006; 55:Â€779–85.



404

Section 4. Integrative approaches to management

	47.	 Pitkala KH, Strandberg TE, Tilvis RS. Management of 
nonmalignant pain in home-dwelling older people:Â€a 
population-based survey. J Am Geriatr Soc 2002; 
50:Â€1861–5.

	48.	 Lin EH, Tang L, Katon W, etÂ€al. Arthritis pain and 
disability:Â€response to collaborative depression care. 
Gen Hosp Psychiatry 2006; 28:Â€482–6.

	49.	 Auret K, Schug SA. Underutilisation of opioids 
in elderly patients with chronic pain:Â€approaches 
to correcting the problem. Drugs Aging 2005; 
22:Â€641–54.

	50.	 Hutt E, Pepper GA, Vojir C, etÂ€al. Assessing the 
appropriateness of pain medication prescribing 
practices in nursing homes. J Am Geriatr Soc 2006; 
54:Â€231–9.

	51.	 Won AB, Lapane KL, Vallow S, etÂ€al. Persistent 
nonmalignant pain and analgesic prescribing patterns 
in elderly nursing home residents. J Am Geriatr Soc 
2004; 52:Â€867–74.

	52.	 Kee WG, Middaugh SJ, Redpath S, etÂ€al. Age as a factor 
in admission to chronic pain rehabilitation. Clin J Pain 
1998; 14:Â€121–8.

	53.	 Chodosh J, Solomon DH, Roth CP, etÂ€al. The quality of 
medical care provided to vulnerable older patients with 
chronic pain. J Am Geriatr Soc 2004; 52:Â€756–61.

	54.	 Ganz D, Chang J, Roth C, etÂ€al. Quality of osteoarthritis 
care for community-dwelling older adults. Arthritis 
Rheum 2006; 55:Â€241–7.

	55.	 Tallon D, Chard J, Dieppe P. Exploring the priorities of 
patients with osteoarthritis of the knee. Arthritis Care 
Res 2000; 13:Â€312–9.

	56.	 Kemp C, Ersek M, Turner J. A descriptive study of 
older adults with persistent pain:Â€use and perceived 
effectiveness of pain management strategies 
[ISRCTN11899548]. BMC Geriatr 2005; 5:Â€12.

	57.	 Barry L, Kerns R, Guo Z, etÂ€al. Identification of 
strategies used to cope with chronic pain in older 
persons receiving primary care from a Veterans Affairs 
Medical Center. J Am Geriatr Soc 2004; 52:Â€950–6.

	58.	 Briggs A, Scott E, Steele K. Impact of osteoarthritis 
and analgesic treatment on quality of life of an elderly 
population. Ann Pharmacother 1999; 33:Â€1154–9.

	59.	 Ross M, Carswell A, Hing M, etÂ€al. Seniors’ decision 
making about pain management. J Adv Nurs 2001; 
35:Â€442–51.

	60.	 Tse M, Chan B. Knowledge and attitudes in pain 
management:Â€Hong Kong nurses’ perspective. J Pain 
Palliat Care Pharmacother 2004; 18:Â€47–58.

	61.	 Austrian J, Kerns R, Reid M. Perceived barriers to 
trying self-management approaches for chronic pain 
in older persons. J Am Geriatr Soc  2005; 53:Â€856–61.

and chronic depression over two years in continuing 
care retirement community residents. Pain Med 2004; 
5:Â€335–48.

	33.	 Emptage NP, Sturm R, Robinson RL. Depression and 
comorbid pain as predictors of disability, employment, 
insurance status, and health care costs. Psychiatr Serv 
2005; 56:Â€468–74.

	34.	 Kenefick AL. Pain treatment and quality of 
life:Â€reducing depression and improving cognitive 
impairment. J Gerontol Nurs 2004; 30:Â€22–9.

	35.	 Thielke SM, Fan MY, Sullivan M, etÂ€al. Pain limits the 
effectiveness of collaborative care for depression. Am J 
Geriatr Psychiatry 2007; 15:Â€699–707.

	36.	 Mavandadi S, Ten Have TR, Katz IR, etÂ€al. Effect of 
depression treatment on depressive symptoms in older 
adulthood:Â€the moderating role of pain. J Am Geriatr 
Soc 2007; 55:Â€202–11.

	37.	 Karp JF, Weiner D, Seligman K, etÂ€al. Body pain and 
treatment response in late-life depression. Am J Geriatr 
Psychiatry 2005; 13:Â€188–94.

	38.	 Wilcox S, Brenes GA, Levine D, etÂ€al. Factors related 
to sleep disturbance in older adults experiencing 
knee pain or knee pain with radiographic evidence 
of knee osteoarthritis. J Am Geriatr Soc 2000; 
48:Â€1241–51.

	39.	 Power JD, Perruccio AV, Badley EM. Pain as a mediator 
of sleep problems in arthritis and other chronic 
conditions. Arthritis Rheum 2005; 53:Â€911–9.

	40.	 Yong HH, Gibson SJ, Horne DJ, etÂ€al. Development of 
a pain attitudes questionnaire to assess stoicism and 
cautiousness for possible age differences. J Gerontol B 
Psychol Sci Soc Sci 2001; 56:Â€P279–84.

	41.	 Leventhal EA, Prohaska TR. Age, symptom 
interpretation, and health behavior. J Am Geriatr Soc 
1986; 34:Â€185–91.

	42.	 Mechanic D, Angel RJ. Some factors associated with the 
report and evaluation of back pain. J Health Soc Behav 
1987; 28:Â€131–9.

	43.	 Yates P, Dewar A, Fentiman B. Pain:Â€the views of elderly 
people living in long-term residential care settings. J 
Adv Nurs 1995; 21:Â€667–74.

	44.	 AGS Panel on Persistent Pain. The management of 
persistent pain in older persons. J Am Geriatr Soc 2002; 
50:Â€S205–224.

	45.	 Barry L, Gill T, Kerns R, etÂ€al. Identification of pain-
reduction strategies used by community-dwelling 
older persons. J Gerontol A Biol Sci Med Sci 2005; 
60:Â€1569–75.

	46.	 Lin JJ, Alfandre D, Moore C. Physician attitudes 
toward opioid prescribing for patients with persistent 
noncancer pain. Clin J Pain 2007; 23:Â€799–803.



Chapter 24. Management of pain in geriatric patients

405

	75.	 Lansbury G. Chronic pain management:Â€a qualitative 
study of elderly people’s preferred coping strategies and 
barriers to management. Disabil Rehabil 2000; 22:Â€2–14.

	76.	 Fraenkel L, Bogardus ST, Jr, Concato J, etÂ€al. Treatment 
options in knee osteoarthritis:Â€the patient’s perspective. 
Arch Intern Med 2004; 164:Â€1299–1304.

	77.	 Fraenkel L, Wittink DR, Concato J, etÂ€al. Informed 
choice and the widespread use of antiinflammatory 
drugs. Arthritis Rheum 2004; 51:Â€210–4.

	78.	 Chang J, Kauf TL, Mahajan S, etÂ€al. Impact of disease 
severity and gastrointestinal side effects on the health 
state preferences of patients with osteoarthritis. 
Arthritis Rheum 2005; 52:Â€2366–75.

	79.	 Richardson CG, Chalmers A, Llewellyn-Thomas HA, 
etÂ€al. Pain relief in osteoarthritis:Â€patients’ willingness 
to risk medication-induced gastrointestinal, 
cardiovascular, and cerebrovascular complications. J 
Rheumatol 2007; 34:Â€1569–75.

	80.	 Ratcliffe J, Buxton M, McGarry T, etÂ€al. Patients’ 
preferences for characteristics associated with 
treatments for osteoarthritis. Rheumatology (Oxford) 
2004; 43:Â€337–45.

	81.	 Linsell L, Dawson J, Zondervan K, etÂ€al. Prospective 
study of elderly people comparing treatments following 
first primary care consultation for a symptomatic hip 
or knee. Fam Pract 2005; 22:Â€118–25.

	82.	 Davis MP, Srivastava M. Demographics, assessment 
and management of pain in the elderly. Drugs Aging 
2003; 20:Â€23–57.

	83.	 O’Rorke JE, Chen I, Genao I, etÂ€al. Physicians’ comfort 
in caring for patients with chronic nonmalignant pain. 
Am J Med Sci 2007; 333:Â€93–100.

	84.	 McHugh GA, Luker KA, Campbell M, etÂ€al. A 
longitudinal study exploring pain control, treatment 
and service provision for individuals with end-stage 
lower limb osteoarthritis. Rheumatology (Oxford) 2007; 
46:Â€631–7.

	85.	 Carr A. Barriers to the effectiveness of any intervention 
in OA. Best Pract Res Clin Rheumatol 2001; 15:Â€645–56.

	86.	 Horne R, Weinman J. Predicting treatment 
adherence:Â€an overview of theoretical models. In 
Adherence to Treatment in Medical Conditions, eds.  
L B Meyers and K Midence.  (Amsterdam:Â€Harwood 
Academic, 1998).

	87.	 Unutzer J, Katon W, Callahan CM, etÂ€al. Collaborative 
care management of late-life depression in the primary 
care setting:Â€a randomized controlled trial. JAMA 2002; 
288:Â€2836–45.

	88.	 McCarthy LH, Bigal ME, Katz M, etÂ€al. Chronic pain 
and obesity in the elderly:Â€Results from the Einstein 
Aging Study. J Am Geriatr Soc 2008; 57:Â€115–9.

	62.	 Gignac MA, Cott C, Badley EM. Adaptation to 
disability:Â€applying selective optimization with 
compensation to the behaviors of older adults with 
osteoarthritis. Psychol Aging 2002; 17:Â€520–4.

	63.	 Ersek M, Turner J, Kemp C. Use of the chronic pain 
coping inventory to assess older adults’ pain coping 
strategies. J Pain 2006; 7:Â€833–42.

	64.	 Tan G, Jensen MP, Robinson-Whelen S, etÂ€al. Coping 
with chronic pain:Â€a comparison of two measures. Pain 
2001; 90:Â€127–33.

	65.	 Blomqvist K, Edberg A. Living with persistent 
pain:Â€experiences of older people receiving home care. J 
Adv Nurs 2002; 40:Â€297–306.

	66.	 Turner J, Ersek M, Kemp C. Self-efficacy for managing 
pain is associated with disability, depression, and pain 
coping among retirement community residents with 
chronic pain. J Pain 2005; 6:Â€471–9.

	67.	 Zhang W, Moskowitz RW, Nuki G, etÂ€al. OARSI 
recommendations for the management of hip and 
knee osteoarthritis, part I:Â€critical appraisal of existing 
treatment guidelines and systematic review of current 
research evidence. Osteoarthritis Cartilage 2007; 
15:Â€981–1000.

	68.	 Hadjistavropoulos H, Shymkiw J. Predicting readiness 
to self-manage pain. Clin J Pain 2007; 23:Â€259–66.

	69.	 Goodwin JS, Black SA, Satish S. Aging versus 
disease:Â€the opinions of older black, Hispanic, and 
non-Hispanic white Americans about the causes and 
treatment of common medical conditions. J Am Geriatr 
Soc 1999; 47:Â€973–9.

	70.	 Parsons S, Harding G, Breen A, etÂ€al. The influence of 
patients’ and primary care practitioners’ beliefs and 
expectations about chronic musculoskeletal pain on 
the process of care:Â€a systematic review of qualitative 
studies. Clin J Pain 2007; 23:Â€91–8.

	71.	 Frantsve LM, Kerns RD. Patient-provider interactions 
in the management of chronic pain:Â€current findings 
within the context of shared medical decision making. 
Pain Med 2007; 8:Â€25–35.

	72.	 Rosemann T, Wensing M, Joest K, etÂ€al. Problems and 
needs for improving primary care of osteoarthritis 
patients:Â€the views of patients, general practitioners 
and practice nurses. BMC Musculoskelet Disord 2006; 
7:Â€48.

	73.	 Neville C, Fortin PR, Fitzcharles MA, etÂ€al. The needs 
of patients with arthritis:Â€the patient’s perspective. 
Arthritis Care Res 1999; 12:Â€85–95.

	74.	 Birdwell BG, Herbers JE, Kroenke K. Evaluating 
chest pain. The patient’s presentation style alters the 
physician’s diagnostic approach. Arch Intern Med 1993; 
153:Â€1991–5.



406

Section 4. Integrative approaches to management

	97.	 Devos-Comby L, Cronan T, Roesch SC. Do exercise 
and self-management interventions benefit patients 
with osteoarthritis of the knee? A metaanalytic review. 
J Rheumatol 2006; 33:Â€744–56.

	98.	 Lowe CJ, Raynor DK, Courtney EA, etÂ€al. Effects of self 
medication programme on knowledge of drugs and 
compliance with treatment in elderly patients. BMJ 
1995; 310:Â€1229–31.

	99.	 Moore RA, Derry S, McQuay HJ, etÂ€al. What do we 
know about communicating risk? A brief review and 
suggestion for contextualising serious, but rare, risk, 
and the example of cox-2 selective and non-selective 
NSAIDs. Arthritis Res Ther 2008; 10:Â€R20.

	100.	Ahles TA, Wasson JH, Seville JL, etÂ€al. A controlled trial 
of methods for managing pain in primary care patients 
with or without co-occurring psychosocial problems. 
Ann Fam Med 2006; 4:Â€341–50.

	101.	 Hughes SL, Seymour RB, Campbell R, etÂ€al. Impact 
of the fit and strong intervention on older adults with 
osteoarthritis. Gerontologist 2004; 44:Â€217–28.

	102.	 Dobscha SK, Corson K, Perrin NA, etÂ€al. Collaborative 
care for chronic pain in primary care: a cluster 
randomaized trail. JAMA 2009; 301(12):Â€1242–52.

	103.	 Rosemann T, Korner T, Wensing M, etÂ€al. Rationale, 
design and conduct of a comprehensive evaluation 
of a primary care based intervention to improve 
the quality of life of osteoarthritis patients. The 
PraxArt-project:Â€a cluster randomized controlled trial 
[ISRCTN87252339]. BMC Public Health 2005; 5:Â€77.

	89.	 Blenkiron P. The elderly and their medication: 
understanding and compliance in a family practice. 
Postgrad Med J 1996; 72:Â€671–6.

	90.	 Wheeler MS. Pain assessment and management in the 
patient with mild to moderate cognitive impairment. 
Home Healthc Nurse 2006; 24:Â€354–9; quiz 360–1.

	91.	 Kung F, Gibson SJ, Helme RD. Older people with 
chronic pain; an intervention study comparing pain 
clinic patients and a community sample. The Pain 
Clinic 2000; 12:Â€103–12.

	92.	 Kung F, Gibson S, Helme R. A community-based 
program that provides free choice of intervention  
for older people with chronic pain. J Pain 2000; 
1:Â€293–308.

	93.	 Lin EH, Katon W, Von Korff M, etÂ€al. Effect of 
improving depression care on pain and functional 
outcomes among older adults with arthritis:Â€a 
randomized controlled trial. JAMA 2003; 
290:Â€2428–9.

	94.	 Unutzer J, Hantke M, Powers D, etÂ€al. Care 
management for depression and osteoarthritis pain in 
older primary care patients:Â€a pilot study. Int J Geriatr 
Psychiatry 2008; 23:Â€1166–71.

	95.	 Riley-Doucet C. Beliefs about the controllability of 
pain:Â€congruence between older adults with cancer and 
their family caregivers. J Fam Nurs 2005; 11:Â€225–41.

	96.	 Kerns RD, Otis JD, Marcus KS. Cognitive-behavioral 
therapy for chronic pain in the elderly. Clin Geriatr Med 
2001; 17:Â€503–23, vii.



407

(e.g. cancer-related pain, non-malignant chronic pain, 
widespread pain, neuropathic pain, musculoskeletal 
pain). Furthermore, these reports survey different 
types of population samplesÂ€– from sampling with a 
focus on particular age groups to sampling with a focus 
on particular geographic communities.

Examining the estimated prevalence rates of a highly 
surveyed region of the world, such as Europe, illustrates 
the effects of methodology on the variability of reports. 
Overall, the pain prevalence rate estimates from the 
reported European community samples range from 
19% to 53% [4, 9, 11]. The more specified the popula-
tion and type of pain, the lower the population estimate 
tends to be. Another often-cited statistic for the contin-
ent of Europe estimates that there are currently more 
than 100 million people living with chronic pain due to 
a musculoskeletal condition [4, 6]. Note that present-
ing the data in this way highlights the enormity of the 
overall numbers. In Australia, 19% of the community 
suffers from chronic pain, according to the most com-
monly cited evidence [12]. Meanwhile, 42.2 million or 
41.2% of Japanese adults experience musculoskeletal 
pain, according to a 2005 report, with 9.1 million (8.8%) 
encountering interference in their daily activities [13]. 
For Korea, a meta-analysis shows that the reported 
prevalence estimates of chronic widespread pain range 
from 7.3% to 14.0% [14]. Again, the reported numbers 
for different communities vary depending on the study’s 
operationalization of pain, and its health correlates.

For the USA, some pain experts estimate that annu-
ally up to 30% of the population is affected by persistent 
pain [15, 16]. According to Lazarus and Newman [7], 
the prevalence rate for pain in the USA and Canada is 
around 24%, a number that falls within the average of 
estimates. The American Pain Society’s “Chronic Pain 
Survey:Â€Roadblocks to Relief ” reports that 9% of the 
US adult population suffers from “moderate to severe 
non-cancer related chronic pain,” one of the lowest 
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Introduction
This chapter considers some of the most salient and per-
tinent issues in pain management policy and presents 
the perspectives of various stakeholders and players in 
the policy debateÂ€– including epidemiologists, public 
health professionals, health administrators, politi-
cians, research scientists, investors, legal scholars, and 
clinicians.

Policy changes rapidly. And any publication that 
professes to address “current events” may find itself 
quickly outdated. With this changing landscape in 
mind, we have selected to discuss here issues that may 
provide a historical context that can best help us under-
stand the policy behind pain management.

A population in pain
Ours is a population in pain, and has been described as 
representing “a medical and social emergency” [1] and 
a “an immense invisible crisis”[2]. And for the past 50 
years, experts in the fields of medicine and epidemiol-
ogy have been affirming this by documenting the high 
incidence and prevalence rates of pain in the popula-
tion. Based on the data, they conclude, that we are, in 
fact, a public health crisis [1–7]. On average, reports 
estimate that the global prevalence of chronic pain is 
currently at 20%Â€– or one in five persons who are likely 
to suffer from chronic pain [4–10]. Utilizing popula-
tion pain prevalence data for guidance in resource 
planning is necessary; however, it can also be a thorny 
issue. This is because in the body of published preva-
lence reports, each one may have been generated using 
a different methodology. Overall, most population esti-
mates of pain prevalence focus exclusively on chronic 
pain. Nevertheless, some studies do not discriminate 
between chronic pain and current (possibly acute) 
pain. Even within surveys that address only chronic 
pain, however, the operationalization of pain is diverse 
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functioning, psychosocial recovery). Measurement 
considerations of pain duration have particular sig-
nificance as pain duration has clinical correlations 
to the degree of suffering, disability, and healthcare 
costs [24]. For epidemiological surveys, retrospective 
assessments of pain duration may not be accurate, and 
so longitudinal studies with frequent measurement 
points have yielded the most reliable estimates, but 
these studies are often costly and complex to undertake 
[25, 26]. Epidemiology also has been utilized as a tool 
to identify possible risk factors for developing chronic 
pain [27, 28, 29]. In this way, the approach has helped 
to identify effective preventive health services as well 
[30, 31]. Finally, the epidemiological approach has 
helped to underscore that many persons still remain 
undertreated or untreated for their pain [26, 32].

With these important contributions at stake, the 
epidemiological study of pain is still a developing 
work in progress. For example, epidemiology has 
been slow to take into account the multidimensional 
aspects of widespread and multi-site pain. Until 
recently, epidemiological surveys asked questions in 
limiting ways that focused on pain in specific ana-
tomical parts, therefore failing to capture the chronic 
pain prevalence of persons with widespread, multi-
site, persistent pain [33].

Furthermore, while there are a number of pub-
lished reports from epidemiological surveys estimating 
the pain prevalence rates in the wealthiest regionsÂ€– 
the USA, Canada, Europe, Japan, South Korea, and 
Australia [3, 4, 6, 14, 34, 35]Â€– unfortunately, a body 
of official pain prevalence estimates for less affluent 
regions in the Americas, Africa, and Asia does not yet 
exist. Generally, the lack of pain prevalence data from 
low-income countries is a probable indicator that these 
areas are lacking in health service resources. Thus, it 
is most likely that these poorest areas of the world are 
significantly lagging in the healthcare and treatment of 
persons with pain.

The undertreatment of pain is also endemic to the 
wealthiest nations, however, and there is much data to 
describe it. The following estimates are amongst the 
most often cited figures for population-specific under-
treatment of pain. Grossman and colleagues report 
that “70% of those with cancer experience significant 
pain during their illness, yet in early studies of cancer 
pain fewer than half received adequate treatment for 
their pain” [36, 37]. The American Pain Foundation 
(APF), also cites two studies that showed, respectively, 
that 24% of nursing home patients with significant 

estimates available [17]. The likely pain prevalence rate 
for a general US population sample is estimated to be 
in the range 13–53%, again varying depending on how 
pain was defined [18].

To translate the US percentages into population 
estimates, the 1999 National Pain Survey estimated that 
“over 75 million Americans suffer serious pain annu-
ally:Â€50 million of those endure serious chronic pain 
(pain lasting 6 months or more), and another 25 million 
experience acute pain” [19, 20]. Green reports that the 
current pain prevalence in the USA is now approaching 
100 million and continues to increase [21].

Reports of health service and social service utiliza-
tion also illuminate an important aspect of the epidemi-
ology of pain. The National Ambulatory Medical Care 
Surveys (NHAMCS) from 1995 to 1998 show that back 
pain was the fifth most common reason for an office 
visit to a physician. It has been estimated that each year 
80% of all office visits to a healthcare provider are for 
“pain-related issues” [22, 23]. A 1998 World Health 
Organization (WHO) survey estimated that more than 
17% of US patients who visit primary care physicians 
have chronic pain, and that pain medications account 
for the second largest category of pharmacological pre-
scriptions [11].

In the USA, the estimates vary as to how many per-
sons are currently not being treated for their pain. One 
of the most widely accepted conservative estimatesÂ€– 
that of the Chronic Pain in America study’s Chronic 
Pain Survey:Â€ Roadblocks to Relief (1999) estimates 
that four out of 10 adults with pain are not currently 
receiving or seeking healthcare for their pain, and that 
“only one in four of those with pain received adequate 
treatment” [17]. It is this epidemic of undertreatment 
of chronic pain that David Morris refers to when he 
writes that there is an “immense invisible crisis at the 
center of contemporary life,” [2], with the result being 
poor health, physical suffering, and emotional, social, 
and financial costs.

The epidemiology of pain can help us better under-
stand how widespread pain suffering is among the pop-
ulation. This, in turn, informs public health measures 
aimed at alleviating this burden. There are, however, 
particular concerns when considering epidemiological 
studies of pain. For one, epidemiological analyses often 
struggle to measure disparate indicators of pain (i.e. 
pain duration, location, etiology, severity, impaired 
functioning) in much the same way as clinical stud-
ies struggle with defining their outcome measures (i.e. 
pain reduction; return to work; restoration of physical 
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during a long, deteriorative chronic disease process 
[49, 50].

Indeed, this “immense invincible crisis”, this “social 
and medical emergency” of high rates of pain in the 
population shows all the signs of growing. On the one 
hand, advances in research and clinical practice are 
leading to more effective treatment interventions for 
pain. However, on the other, the USA is struggling with 
structural barriers to and costs of pharmacological, 
behavioral and multidisciplinary interventions for 
pain. And so, this epidemic of pain has been parallel-
ing a path of “growing pains” for USA and global policy 
regarding pain management. The following is an over-
view of policy and practice issues presented within a 
historical context, with an emphasis on the current 
state of affairs and the most pressing issues facing the 
field of pain management.

Pain management comes into its own
Broadly, the history of pain management has influ-
enced, and been influenced by, the changing scientific 
conceptualizations of anatomy, physiology, and the 
relationship between the mind and body. Over the 
past century and a half in the western hemisphere, sci-
entific advances have paralleled military battles and 
thus have marked milestones in the development of 
modern pain management as a field of practice [51].

Epistemologically, the “mind-body problem” or 
the “metaphysical paradox” that is the discourse on 
the nature of the relationship between the mind and 
body, has been integral in informing the medico-
cultural conceptions of pain. The debate between 
monism, which views the mind and body as one and 
integrated, and dualism, which posits that the mind 
and body are discrete and separate entities, has been 
viewed as a major influence upon the way pain is 
conceptualized, expressed, reacted to, and treated. 
In Western culture this debate between monism 
and dualism entered the historical records around 
520BC with many starts and turns along the way. 
One of the most influential publications to affect 
this debate and the historical development of pain 
management was the 1621 publication of Descartes’ 
Meditations. Meditations contains Descartes’ treatise 
on mind-body separation. The widespread accept-
ance of Descartes’ treatise marked the domination 
of dualism in both popular culture, scientific and 
scholarly study and the emerging medical profes-
sion. This dualistic mind/body split contributed to 
the foundation of the so- called “organic model of 
pain” [52].

pain received no treatment or intervention other than 
aspirin, and that “41% of nursing home patients who 
were admitted with moderate to severe pain still had 
approximately the same level of pain” six months later 
[38, 39]. While these numbers point to an epidemic 
of untreated and poorly treated pain, some scholars 
believe these statistics actually underestimate the true 
incidence rates of undertreatment

The undertreatment of pain is not always random 
in the population. Instead undertreatment seems to 
follow demographic patterns of disparities regarding 
both the access to, and receipt of, pain management 
services [40–46]. Later sections of this chapter will 
consider some of the policy-related issues that contrib-
ute to barriers to pain care. In the USA, these barriers 
disproportionally affect children, older adults, women, 
people of color, and those with the least financial 
resources [39–45]. Sadly, the population groups most 
affected and stymied by barriers to pain care are many 
of the same groups with the highest prevalence rates of 
pain. A review of published reports shows that chronic 
pain prevalence rates are higher in females than in 
men, and higher in older adults than younger persons, 
and higher among those who are unemployed and who 
have not attained a high school diploma or college 
degree [47]. That the patterns of health and treatment 
disparities in chronic pain are greatest in the popula-
tion groups who are most at risk for chronic pain inci-
dences creates a public health crisis.

For public health planning, the projected analyses of 
future population pain rates are as important as reports 
of current population pain rates. Due to overall med-
ical and public health advances that bolster lifespan 
longevity, and contribute to the recovery from disease 
and injury, as well as the “graying” of the US population 
(with the cohort of ‘baby-boomers’ entering their sixth 
decade), the prevalence rates of chronic pain in the US 
population are projected to increase significantly [21, 
48]. This aging of large population cohorts together 
with increased life expectancy are expected to be key 
components in causing an increase in overall chronic 
diseases as well. With an increase in chronic diseases, 
there is likely to be a greater increase in chronic pain. 
In the USA and other wealthy industrialized nations, 
the twentieth century saw a shift from deaths caused 
by infectious illness or other injuries that caused death 
“with certainty and relative rapidity” to causes of death 
dominated by chronic disease and involving long-term 
deteriorative co-morbidities [49]. Now, at the dawn of 
the twenty-first century, it is estimated that 70–80% of 
persons from the wealthy industrialized nations die 
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Bonica’s practice and publication heralded the birth 
of pain medicine as a medical discipline. Furthermore, 
Bonica posited pain management as a multidiscipli-
nary endeavor, including anesthesiology, neurology, 
orthopedics, and psychiatry as integral aspects of the 
treatment endorsed [58]. Including psychiatry was 
revolutionary. However, it wouldn’t be until Ronald 
Melzack and Patrick Wall’s 1965 publication describ-
ing the gate control theory of pain [59], that a paradigm 
shift would begin to move the practice of pain manage-
ment away from the reductionist, dualistic biomedical 
model of pain and towards the more biopsychosocial 
model that Bonica had endorsed [51, 58, 59]. Melzack 
and Wall’s gate control theory of pain reintroduced the 
importance of emotions, cognitions, behaviors, and 
environment in pain. This theory was lauded as the 
“the end of the reign of the organic model of pain” [52]. 
With the reacceptance of the biopsychosocial model 
into the practice of medicine, therapies categorized as 
“mind-body therapies”Â€– some of which had already 
existed for millennia in Asia and elsewhereÂ€– began 
to be brought into the fold of Western medicine. The 
introduction, or reintroduction, of these modalities 
was first brought in as an allied alternative, labeled 
“complementary and alternative medicine” or CAM. 
Then, as the trend towards integration of CAM into 
allopathic medical practice developed, most CAM 
approaches were renamed “integrative medicine” 
(IM). At the same time the evolution of the cognitive-
behavioral therapy (CBT) approach to psychological 
interventions brought in a more health psychology 
focus on mind-body techniques for physiological 
relaxation, distraction, and focus which drew much of 
its practice from medical traditions in Asia. With this 
development and expansion of CBT in psychology, 
along with a growing literature publishing supportive 
CBT efficacy trials, the development of evidence-based 
psychological approaches to pain management began 
in earnest.

This shift towards mind-body connection within 
a more biopsychosocial model caused significant 
changes in pain management. Rollin Gallagher notes 
that “historically, the concept of mind-body duality 
in medicine… has impeded the development of ade-
quate treatments for persistent pain conditions and 
diseases”. For Gallagher, best practices in pain man-
agement necessarily take into account the biopsycho-
social model. He outlines his best practices proposal 
as “goal-directed, outcomes-focused biospsychoso-
cial treatment plans that efficiently integrate physical, 

Two hundred years later, this organic model of 
pain gave rise to the theory of sensory specificity, most 
often credited to Johannes Muller in his 1826 pub-
lication on Specific Nerve Energies, which posited 
that all signals for sensation and function ran along 
observable committed nerve pathways [53, 54]. The 
theory of sensory specificity posited that a specific 
receptor stimulates a specific pathway and a specific 
brain center [55]. The theory of sensory specificity 
symbiotically supported the discoveries of the “anat-
omy of nerve pathways and the physiology of nerve 
impulses,” which began in earnest in the late 1800s 
[55]. The theory of sensory specificity coexisted 
with the conceptual model of biomedical efficiency 
in healthcare. This was a reductionist, functional 
approach that valued hospital-centered interven-
tions that were built upon the foundations of pain 
medicine:Â€anesthesia and surgery [55]. Prescription 
medicines such as opioid analgesics and corrective 
surgeries were seen as the most effective approaches, 
and medicine was reductionist, functional, invasive, 
and newly hygienic. As part of this shift in the mid-
twentieth century, physiotherapy as a profession in 
the USA ceased to exist. Pared down and renamed 
as “physical therapy” it entered the hospital sphere, 
leaving its other components such as massage therapy 
outside the field of medical practice. At this time, the 
“touch therapy” components of nursing practice also 
became a more marginal aspect of hospital care [56]. 
It would be another half century later that hospitals 
began to expand the medical model by providing or 
endorsing massage therapy and bodywork modalities 
for pain management and rehabilitation.

In practical opposition to the biomedical model is 
the biopsychosocial model, a perspective on health that 
incorporates the psychological and social as well as the 
biological. Although scholarship on the biopsychoso-
cial model in the Western scientific cannon began to 
gain momentum at the turn of the twentieth century, 
it was subaltern to the reigning biomedical model. 
Indeed, the biomedical model often deemed consider-
ations of the influence of the “mind” (cognitions, emo-
tions) on health and medicine as “unscientific” [57]. It 
was during World War II, at a time when the scientific 
culture fell under the influence of the dominating bio-
medical model that the physician John Bonica began 
making innovations in pain therapy interventions that 
eventually led to his 1953 publication The Management 
of Pain [51]. This seminal publication was seen as the 
birth of a new medical specialty:Â€pain medicine.
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patient “to become more active” [15, 67]Â€ – are well 
complemented and reinforced by mental health ser-
vices. Fully implementing these strategies and encour-
aging the patient to be proactive in his or her own care 
are often best facilitated by an interdisciplinary team 
of providers rather than a single provider carrying this 
message.

Building competency in the  
workplace
The interdisciplinary field of pain management is still 
a young specialty, one that is growing more innova-
tive, effective, common, and accessible. However, the 
pressures of the undertreated chronic pain epidemic 
demands further growth in accessibility, flexibility, 
effectiveness, and quality. Logistically, to fuel further 
growth in the field of pain management, it is essential 
to ensure the education and training of a competent 
workforce in pain treatment approaches and care. In 
fact in 1986, the US Department of Health and Human 
Services (HHS) wrote a letter to the Director General 
of the WHO stating that the major obstacles to pain 
relief are not in the areas of opioid “regulation and dis-
tribution”, but rather in the area of “health provider 
education”. The HHS stated that their current efforts 
are to improve provider education by working with 
professional organizations, medical schools, local gov-
ernment agencies, and the private sector [68]. Now a 
quarter century later, the stakeholders are the same, 
and the need to further invest in training and innov-
ation of the workforce infrastructure continues.

In the domain of medical education, the US 
Accreditation Council for Graduate Medical Education 
(ACGME) provides some guidance for building com-
petency within the field of pain medicine. Pain medi-
cine is not a specialty at the residency level, but rather, 
is structured and accredited as a sub-specialty post-res-
idency fellowship. In its 2007 publication, the ACGME 
identified six areas of core competencies for all medical 
trainingÂ€– patient care, medical knowledge, practice-
based learning and improvement, interpersonal and 
communication skills, professionalism, and systems-
based practice. Within these areas of core competen-
cies, the ACGME publication outlines the minimum 
curriculum and experiential requirements for post-
graduate medical training in pain medicine for physi-
cians [69]. In an endorsement of the interdisciplinary 
standard within pain medicine, the ACGME will only 
accredit post-residency training in pain medicine if 

behavioral, and medical approaches” [60]. Indeed, 
the current gold standard of best practices for pain 
management is an interdisciplinary and comprehen-
sive approach to the biopsychosocial mode. The core 
of this gold standard of interdisciplinary care includes 
the disciplines of anesthesiology, rheumatology, 
orthopedics, neurology, nursing, psychology, phar-
macology, physical therapy, occupational therapy, 
and social work.

Nevertheless, this paradigm shift from the biomed-
ical to biopsychosocial model of pain, although praised 
by many scholars, is still not widespread. Conceptual 
inconsistencies regarding the exact nature of chronic 
pain, its etiology, and which treatment is most effect-
ive, still run rampant within both medical culture and 
popular culture [61].

According to Gallagher “most experienced clini-
cians accept the conceptual validity and the clinical 
effectiveness of the biopsychosocial model, [but that] 
implementation may be difficult,” and a majorÂ€–but not 
insurmountableÂ€– problem for the “busy clinician” in 
implementing the biopsychsocial model is the achieve-
ment of “efficiency” [60]. This is to be expected, as 
the problem of achieving efficiency is often prevalent 
in any attempts to implement a more comprehensive 
standard of care in lieu of a more reductionist and one-
axial treatment. However it is important to note that 
research shows this evidence-based interdisciplinary 
standard of care has the best health outcomes for the 
patient [62].

Another dimension of chronic pain care with 
important policy and practice considerations is the 
nexus of pain management with psychiatric and 
psychological services. High incidence rates of psy-
chiatric co-morbidities with chronic pain are well-
documented [28, 57, 63]. The role of chronic pain in 
the Â�etiology of psychoemotional distress, and vice-
versa, is a hearty area of debate [64–66]. However, 
what is clear from the literature is that evidence-based 
psychological and psychiatric treatments (including 
behavioral and psychopharmacological approaches) 
are an effective part of providing comprehensive 
healthcare for chronic pain patients [58]. A universal 
recommendation comes in no uncertain terms from 
noted pain manager Robert Gatchel: “all pain manage-
ment approaches” states Gatchel, …. require a strong 
mental health component” [57].

The two most common therapeutic missions for 
chronic painÂ€ – (1) to convince the patient that “the 
pain will not harm them” and (2) to encourage the 
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management areas. There has been an increase in in-
service trainings, online web-based continuing educa-
tion trainings, as well as modules added to curriculums 
of existing clinical training programs [72, 73].

These targeted interventions may also be seen as a 
response to recent research that found many training 
programs lacking in the area of pain management [74, 
75]. Many studies have found workforce competency 
and knowledge to still be sub-par for those profession-
als who do not sub-specialize in pain management, but 
who serve a clinical population with pain [76–79].

A review of the professional education litera-
ture reveals that among all the disciplines, the field 
of nursing has been the most examined and targeted 
for competency-building [75, 80, 81]. Reviews of gen-
eral nursing school curriculums have found an over-
all paucity of training in pain management techniques 
for nursing students [75, 80]. In 1995, Zalon reported 
that an average of 9 hours of nursing training was dedi-
cated to pain, including only 2.9 hours dedicated to 
non-pharmacological approaches to pain [75]. Since 
Zalon’s report, there have been clear advances made 
by nurse training programs to include pain manage-
ment skills; however, there are still specialized areas 
within pain management that continue to be under-
emphasized in these training programs. Among these 
undertaught areas are:Â€nonpharmacological pain man-
agement techniques, geriatric pain care, and pediatric 
pain management techniques [81, 82]. To address these 
gaps in skills acquisition, additional opportunities to 
teach pain management techniques should be created 
for nurse training programs, as well as for continuing 
education and in-service professional trainings.

Outside of the profession of nursing, studies also 
have revealed that many other allied health profes-
sionals who work in clinical residential settings also 
lack the knowledge and skill sets important for pain 
management for older adults [82]. In light of the aging 
population, many public health advocates, administra-
tors, and clinicians are calling for greater educational 
outreach and professional training for the non-nursing 
staff of nursing homes and eldercare facilities.

While these investigations and calls for improve-
ments in training have yielded positive responses, the 
advancements have been piecemeal, with various small 
initiatives addressing this global dearth of training. 
One notable example is MacLaren and colleagues’ pro-
gressive initiative in which pediatric nurses are trained 
in evidence-based cognitive-behavioral techniques 
for pain [82]. Another innovative site of training is 

the sponsoring institution already has at least two of 
the following accredited residency programs:Â€anesthe-
siology, neurology, psychiatry, and physical medicine 
and rehabilitation. As per their accreditation guide-
lines, there may not be more than one pain medicine 
fellowship program within one institution [69].

Despite the ACGME’s emphasis on interdiscip-
linary training, a number of program evaluators have 
noted that there still are many pain medicine programs 
that adhere exclusively to a narrow biomedical model 
while eschewing the more comprehensive biopsycho-
social model [70]. Based on efficacy studies, the more 
ideal pain medicine program would exemplify the 
more comprehensive and interdisciplinary model. A 
useful example of a progressive interdisciplinary care 
program that does embrace the biopsychosocial model 
is the joint pain care program at the VA Puget Sound 
and the University of Washington. At that program, 
Jacobson and colleagues practice what they term “co-
disciplinary care,” meaning that the anesthesiologists 
work in partnership with psychologists to treat pain 
patients. As an academic teaching hospital, the “train-
ing reach” of this program is amplified. The program’s 
practice of co-disciplinary care helps their anesthesi-
ology trainees to adopt new skills and interdisciplinary 
roles that are considered non-traditional for anesthe-
siologists [70].

The ACGME guidelines only extend to physicians 
from anesthesiology, neurology, psychiatry, and phys-
ical medicine and rehabilitation. There does not yet 
exist centralized and well-outlined competency stand-
ards for other disciplines which participate clinically in 
pain management. As previously mentioned, outside 
of pain medicine there are a number of disciplines in 
which personnel choose to specialize in pain man-
agement, such as psychology, physical therapy, occu-
pational therapy, chiropractic, social work, nursing, 
rheumatology, primary care, pediatrics, chaplaincy, 
and recreational therapy. However, in acknowledg-
ment of these providers who hail from outside of pain 
medicine, the field of pain management has sought to 
improve the pain assessment and pain management 
competency of generalists and pain care providers 
from various disciplines. In fact, in the past two dec-
ades, outside of pain medicine, program developers 
and researchers have targeted nursing, primary care, 
pediatrics, palliative care, geriatrics, and social work 
for improvements in pain management training [71]. 
This past decade has seen innovative initiatives cre-
ated to help providers become more competent in pain 
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sanction of the offending clinician, as indicated. If the 
transgressor does not meet that criterion then an edu-
cational intervention is suggested.

Educational standards are woven throughout the 
eight Rights & Responsibilities recommendations. For 
example, the recommendations emphasize that regu-
latory reviewers of clinical cases involving opioids 
themselves have a “requisite level” of knowledge and 
“understanding” about pain medicine and addiction 
medicine. The recommendations also indicate that 
“appropriate education in addiction medicine and 
pain medicine should be provided as part of the core 
curriculum at all medical and other provider train-
ing schools” [84]. This is a strong statement advocat-
ing changes and standards in healthcare curricula and 
training from the perspective of ethical and legal rights 
and responsibilities.

And so, within the USA, regulatory agencies, profes-
sional organizations, federal healthcare organizations, 
and private healthcare providers have all been contrib-
uting to setting standards for training and creating edu-
cational innovations in pain management. Outside of 
the USA, similar training needs are apparent in other 
comparable high income countries. And yet, in line 
with the global patterns of disparity, there are even more 
severe training needs in lower-income countries. For 
the poorest nations, both WHO and the International 
Association for the Study of Pain (IASP) have been lead-
ing funders and supporters of professional training 
programs for pain [85–87]. These training programs 
are often disease-specific, driven by grants and initia-
tives to develop skills and competencies in pain care and 
symptom management for patients with such diseases as 
advanced cancer, HIV-AIDS, cardiac and renal diseases, 
and degenerative neurological diseases [87].

Pharmacological standards of care:Â€A 
delicate balance
In the USA, the practice of opioid prescribing has var-
ied widely, enduring wide swings of the pendulum from 
the standard of “broad indiscriminate use” at the turn 
of the twentieth century to a more restrictive stand-
ard of practice in the mid-century [88]. Concerning 
pharmacological approaches to pain, the overriding 
public health goal of the last three decades has been 
to “prevent diversion and abuse of prescription con-
trolled substances, while ensuring their availability 
for legitimate medical use” [89]. Scott Fishman’s phys-
ician’s guide for opioid prescribing presents data on the 

the development of two recent web-based pain man-
agement courses for healthcare professionals. One 
program is the fee-based Virginia Commonwealth 
University (VCU) Chronic Non-Malignant Pain 
Management Course, developed by Leanne Yanni, 
that provides continuing education credit and is free 
for certain healthcare practitioners. The other is the 
web-based training for VA professionals that pro-
vides a tailored professional education program based 
on the discipline, knowledge base and pain manage-
ment experience of healthcare professionals [83],  
(A. Mariano, personal communication, 2009). These 
innovations in professional training are currently 
localized, but the expansion of such endeavors would 
likely make an even larger mark on the field.

This mission for professional enhancement aims 
to achieve the goal of creating a highly competent 
and responsive workforce in pain management. 
Attaining this goal would ultimately provide greater 
accessibility for patients to higher quality interdis-
ciplinary pain management. This accessibility is an 
issue of patient rights and, many would argue, human 
rights. As such, the urgency and necessity of enhan-
cing professional competence can be seen from the 
perspective of legal liability concerns for responsible 
and due care.

An example of a policy statement that links 
stated educational standards directly to issues of 
legal accountability can be found in the 2004 “Public 
Policy Statement on the Rights and Responsibilities of 
Healthcare Professionals in the use of Opioids for the 
Treatment of Pain.” This public policy statement was 
a consensus document issued by three major profes-
sional organizations:Â€the American Academy of Pain 
Medicine, the American Pain Society (APS), and the 
American Society of Addiction Medicine [84]. The 
conclusion of that document enumerates eight recom-
mendations related to the practice of pain medicine. 
The recommendations emphasize that pain medicine, 
such as opioids, should be prescribed in a lawful and 
clinically sound manner. Furthermore, the recommen-
dations delineate discrete interventions for addressing 
transgressions in the clinical practice of pain manage-
ment, depending on the intentions and track record of 
the healthcare provider in question.

The recommendations advocate for two different 
approaches to clinician error. If the clinician has a his-
tory of clinical errors involving opioid prescriptions, 
and there is evidence of purposeful unethical practice, 
then the recommendations condone licensing or legal 
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negatively affects patient care [94–101]. Arthur Lipman 
writes that “the federal law that created the DEA spe-
cifically precludes the agency from interfering with 
medical practice, but the agency’s actions are not always 
consistent with that proscription” [98]. Lipman and 
others dispute the DEA’s interpretation of federal law in 
which the DEA criminalizes the act of preparing mul-
tiple prescriptions for a Category II medication for a 
single patient, on the same day, with instructions to fill 
each prescription on different dates [98].

As the technology of prescription monitor-
ing advances, new oversight issues may emerge, just 
as others may become more resolved or accepted. 
Advances in technology and knowledge have also cre-
ated new approaches to analgesic pharmacology. The 
older standard of “monopharmacy,” the treatment of 
pain symptoms with one medication, has been eclipsed 
by the popular approaches of “rational polypharmacy” 
for patients with moderate to severe pain. Rational 
polypharmacy entails co-pharmacotherapy, or the inte-
gration of two or more pharmacological agents to treat 
pain symptoms. The combinations, doses, and time-
release characteristics must be carefully considered, 
and medications are chosen in the hope of minimizing 
break-through pain episodes. By integrating these dif-
ferent medications that are metabolized differently, the 
hope is to also minimize the patient’s tolerance to the 
drugs, obviating or slowing down the need to increase 
dosage [102–104]. While rational polypharmacy may 
make analgesic pharmacology ultimately more effective 
for an individual patient, the approach also makes the 
practice of prescribing pain medication even more com-
plicated and delicate, as more medications translate into 
higher risk of drug interactions and side effects [105]. 
The advent of a rational polypharmacy approach to pain 
management highlights the need for specialized pain 
management training among prescribing clinicians [88, 
103–105]. This is especially true for prescribers outside 
of pain medicine, such as primary care professionals 
who, over the past decade, have been increasingly pre-
scribing opioids for their patients’ pain [88].

Globally, another opioid-related public health issue 
is the limited access that most of the population in low- 
and middle-income countries have to opioid medi-
cations. The WHO and its USA-based collaborating 
center, the Pain & Policy Studies Group (PPSG), and the 
IASP have all been involved in establishing resources to 
help ensure opioid availability in geographic areas of 
need. These collaborators have activated a wide range 
of methods for widening access to pharmacological 

endemic problem of opioid diversion. Fishman used 
data from 2005 that shows that:

“More than 10 million Americans were abusing prescriptions 
drugs, more than the combined number of people using cocaine, 
heroin, hallucinogens, and inhalants… [and that] the trend of 
abusing pain relievers is doubling. The CDC reports that prescrip-
tion opioids are now associated with more drug overdose deaths 
than cocaine and heroin combined” [90].

Tragically, the stakes are high; and this balance 
between monitoring and ensuring availability can 
be difficult to maintain. As mentioned elsewhere in 
this chapter, the tensions between conservative pre-
scription monitoring and the right and obligation to 
treat a patient’s pain have caused polarizing reactions 
among regulatory agencies, public health profession-
als, clinicians, addiction specialists, and patients’ rights 
advocates. One area that has been rife with contro-
versy has been “prescription monitoring programs” 
(PMPs), or “prescription drug monitoring programs” 
(PDMPs). Overseen by the federal Drug Enforcement 
Administration (DEA), these programs are legislated at 
the state level. Per state, PMPs vary in structure, stake-
holders, and administrative prescription requisites. 
Prescription monitoring programs implement such 
monitoring activities as requiring mandatory multiple-
copy forms for some prescription medications and cre-
ating Internet databases on patient prescription history. 
Currently, about 32 US states have operational PMPs, 
and 6 others have passed the necessary legislation to 
implement a program [91]. It is likely that more states 
will soon begin to implement these programs as well. 
Some prescribing clinicians have lauded the establish-
ment of state-wide PMPs as a grand step toward assist-
ing prescribers with information to help them make 
clinically sound decisions and avoid inadvertently pre-
scribing to patients who are illicitly misusing prescrip-
tion opioids and/or misrepresenting their prescription 
history [92, 93]. Among those advocating for more gov-
ernment oversight is Laxmaiah Manchikanti, a CEO of 
the American Society of Interventional Pain Physicians. 
Manchikanti, citing the variation across the country 
from state to state, writes that the current prescription 
monitoring programs are “ineffective and incoherent.” 
Manchikanti argues for the funding of the National All 
Schedules Prescription Reporting Act of 2005 instead 
of continuing to fund the current piecemeal-style pro-
gram overseen by the DEA [93]. In contrast, many 
prescribing clinicians feel that the increased oversight 
of the Government ultimately infringes on prescrib-
ers’ ability to make clinical and ethical decisions, and 
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affiliated with research, clinical, or academic institu-
tions; others are branches of, or programs under the 
aegis of, larger institutions. Some sectors of these 
organizations act as mostly professional societies 
whose varied functions are akin to professional guilds 
for health specialists. Prominent examples include the 
American Society of Interventional Pain Physicians, 
the American Society of Anesthesiologists, and the 
American Academy of Pain Management. These soci-
eties also have a role in oversight of specialized clin-
ical practice.

The APS, on the other hand, is a professional and 
research organization that is distinct in that it is highly 
interdisciplinary (incorporating nursing, social work, 
psychology, chiropractic, and physical therapy along 
with pain medicine, for example). As such, it also func-
tions as an interdisciplinary professional forum. The 
Mayday Fund is also interdisciplinary and focuses on 
forwarding multidisciplinary pain research. Another 
segment of notable organizations act as patient advo-
cacy groups which are open to the general public as 
well as health professionals. Prominent examples of 
this category are the APF, the American Chronic Pain 
Association, the American Council for Headache 
Education, the National Headache Foundation, the 
National Foundation for the Treatment of Pain, the 
Arthritis Foundation, and the National Chronic Pain 
Outreach Association.

Internationally, the largest and most well-known 
organization is the International Association for the 
Study of Pain. The IASP is non-governmental and 
multinational and has many chapters around the 
world. In addition to being a research and academic 
organization, it is also considered a global leader in 
public health advocacy for pain management.

Finally, any consideration of international public 
health issues must include a review of the largest pub-
lic multinational enterprise:Â€the United Nations (UN) 
and its health agency, the World Health Organization 
(WHO). The WHO has been involved with pain care in 
“three overlapping areas:Â€the promotion and dissemi-
nation of guidelines on pain management, advocacy 
of improved access to opioid analgesics, and national 
programs of palliative care and pain relief ” [108]. In 
2004, the IASP and WHO cosponsored a “Global Day 
Against Pain”, with the theme “Pain Relief should be a 
human right”. Now leaders in pain management advo-
cacy are asking the UN to consider establishing an 
“International Year of Pain Management” [108]. There 
is much work to be done and there is a need for creativity 

pain care. Principal among these methods is the iden-
tification of public health professionals from these 
areas of need to collaborate with healthcare infrastruc-
ture enhancements. Areas that have been enhanced 
for greater accessibility include the local pain phar-
macy resources and epidemiological and public health 
resources to aid in the analysis indicators of opioid 
need and consumption. These initiatives aim to ultim-
ately enhance and better organize access to pharmaco-
logical policy information and resources at the local 
and national levels [105].

The public policy playing field: 
legislatures, regulating bodies, 
committees, collaborating centers, 
societies, boards, and facilities
Within the US government, there are many federal 
and state agencies that have had a hand in pain man-
agement policy. Furthermore, non-governmental 
organizations have been active participants, too: 
creating, advocating for, and monitoring pain care 
policies. Two oversight organizations that gener-
ate and monitor standards are the ACGME and the 
Joint Commission on Accreditation of Healthcare 
Organizations (JCAHO). The ACGME is responsible 
for the accreditation of postdoctoral medical training 
programs within the USA. The Joint Commission is an 
accreditation agency comprised of individuals from 
both the public and private medical sector to develop, 
establish, and maintain standards of care for both pub-
lic and private participating clinical health facilities in 
the USA. As such, the roles that these two centralized 
organizations have in establishing standards of edu-
cation and standards of care for pain management are 
potentially transformative.

National, local, and international non-govern-
mental organizations have also been active stake-
holders and agents in influencing clinical policies, 
research policies, and public health policy in pain 
management. For example, recently in the USA, 125 
non-governmental organizations signed a consensus 
statement in support of the National Pain Policy Act 
of 2009, which is still waiting to be voted on by the 
US House of Representatives [107]. Depending on the 
organization, the administrators may be paid or vol-
unteers, and the stakeholders and operating bases of 
the organizations are as varied as their mission state-
ments. Some organizations are free-standing and not 
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outlined in the Marks and Sachar study] and that pain 
continues to be undertreated” [119].

The framing of pain management interventions as a 
fundamental human right has gained strength in recent 
years; and this increased traction has been credited to 
the involvement of patients, consumers, and grassroots 
advocacy groups. Prominent organizations such as the 
APS, the APF and the IASP have also utilized this con-
cept of pain management as a human right. In Brennan, 
Carr, and Cousins’ analysis on the factors contributing 
to the “marginalization of pain management as a pri-
ority” they include the “biomedical model of disease 
[that focuses] on pathophysiology rather than quality 
of life,” along with other “cultural, societal, religious, 
and political attitudes.” When pain management is not 
viewed as a human right, theorized outcomes are the 
undertreatment of patients in pain, a low prioritization 
of funding for pain management practice and research, 
and a moral acceptance of torture [108].

The formulation of a governmentally recognized 
human right as a gateway for legal rights is a public pol-
icy and constitutional law discipline unto itself. Ethical 
and legal statements concerning the human right to pain 
care encompass the fields of medicine, public health, 
law, and ethics. As previously stated in this chapter, 
the standard of pain management is interdisciplinary, 
involving numerous specialty fields. In addition, within 
pain management there are considered to be four pain 
care categories, one for each of these pain presentations, 
respectively:Â€(1) acute pain; (2) cancer-related pain; (3) 
non-malignant chronic pain, and (4) end-of-life care. 
As such, when considering proposals for statutory 
codes regarding pain management, the specific issues 
from any one of these pain care categories may affect the 
policy issues within the others. This diversity and speci-
ficity of pain care needs makes the drafting of pain care 
policy even more far-reaching and complex.

Policy issues around end-of-life care are particularly 
controversial, touching upon deep cultural, spiritual, and 
legal sensibilities. Moreover, the specific policy debates 
surrounding end-of-life care have wide-reaching rami-
fications that may potentially affect the development 
of pain management policy and practice as a whole. In 
a pointed critique of the standards of care in end-of-life 
pain management, Imhof and Kaskie decry “the “con-
tinued undertreatment of pain…[that has still] not been 
resolved through increased public awareness, the issu-
ance of clinical guidelines for providers, or organizational 
commitments” [121]. They offer that the path towards 
resolution of this “substantive public health problem” 

in future initiatives, conventions, and public awareness 
campaigns. Public–private partnerships have been 
lauded as the wave of the future of public health initia-
tives [109, 110]; perhaps more multi-national, public-
private partnerships for pain will be created.

Ethics:Â€Pain management as a  
human right
Recent forums have been conducted on the topic of 
ethical guidelines for the treatment of pain, and there 
have been several published proposals on this subject 
[108, 111–117]. However, while there are publications 
that propose suggested guidelines, there currently 
exist no official standards of professional ethical prac-
tices specific to the practice of pain management [113]. 
Currently, each specialist who works within the pain 
management field may be guided by these umbrella 
proposals and also by the published standards of their 
respective specialty. Mary Lou Taylor likens this to “fit-
ting general standards to a very specific setting,” an 
enterprise fraught with complexities considering the 
interdisciplinary aspect of pain management, the nas-
cent aspect of the field as a discipline (less than 60 years 
old), and the emerging challenges that are specific to 
the field [113].

Fueling the ethics debate is an understanding of 
the human costs of untreated or mismanaged pain. As 
Gilson and colleagues write, aptly and hauntingly:Â€“the 
costs of pain, both emotional and financial can be 
enormous… unrelieved severe pain can limit a per-
son’s functioning and sometimes even destroy the will 
to live” [118].

The undertreatment of pain has been documented 
in persons who are receiving medical care within the 
healthcare system, as well as in persons who are not 
seeking healthcare. Among healthcare-seeking persons, 
evidence of undertreatment pervades, in care of both 
outpatients and inpatients. In 1973, Marks and Sachar 
published a historic study that revealed that 73% of 
inpatients, hospitalized for medical reasons, had expe-
rienced undertreated “moderate-to-severe pain” [119, 
120]. The Marks and Sachar study further investigated 
the clinical practices that lead to such a poor pain treat-
ment outcome. The results showed that attending medi-
cal staff had poor knowledge of “appropriate analgesic 
use and made incorrect decisions regarding the treat-
ment of pain” [119, 120]. Pasero and McCaffery report 
that 30 years later, “recent research [still concludes] that 
providers today have many of the same weaknesses [as 
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sanctions or professional sanctions. Guidelines do not 
have the force of law, although they are often used in 
the context of litigation to establish the framework of 
civil and criminal lawsuits. Kara Fermani published a 
critique of a malpractice lawsuit in which the plain-
tiff ’s attorney instructed the jury to consider that the 
Â�physician-defendant’s “duty to the patient was man-
dated” by the practice guidelines of the American 
Society of Anesthesiologists (ASA) [125]. While 
the jury eventually ruled in favor of the defendant, 
Fermani points out that, had they not, this would have 
set a “dangerous precedent”, for while guidelines “may 
represent the standard of care in many cases, they 
remain guidelines, not mandates… there are those 
clinical scenarios [in which] deviation from the guide-
lines is appropriate” [125].

Guidelines and advisories fall into the category of 
“practice parameters,” which are distinct from “stand-
ards.” Practice parameters do not carry the same 
imperatives as standards of care. They are not manda-
tory and often are considered debatable. They are used 
to “serve as a clinical tool to guide the practitioner in 
decision-making”; by contrast, “standard of care” is a 
“medicolegal term” since a failure to maintain a stand-
ard of care that results in harm to a patient may result 
in legal liability [129].

In the USA, the dynamics of legal protection from 
prosecution of pain medicine prescribers is played out 
in the dynamic balance of power between the federal 
reach of laws and each state’s own legislation. In fact, on 
the state level, the protective statutes have arisen from 
the state medical boards. Their purposes are to offer 
protection to prescribers of “controlled substancesÂ€… 
given in the course of treatment of a person for ‘intract-
able pain’â†œ” [108].

While state-level medical boards are one of the most 
active areas in which policy change occurs, medical 
boards do not solely act within the individual state level. 
In fact, the Federation of State Medical Boards (FSMB) 
has issued a few iterations of a federal-level “model pol-
icies,” or “model guidelines,” which address prescriptions 
practices for pain management. The first “model policy” 
was adopted by the FSMB in 1998, and the second one 
in 2004 [126, 127]. According to the Pain Policy Study 
Group, more than 20 states have adopted at least some of 
the 1998 version of these model guidelines. There is still 
much diversity in state-level policy and enforcement, via 
laws, clinical licensing and accreditation [89]. Although 
the latest guidelines (2004) do include updated pain 
evaluation criteria, both iterations of these guidelines 

of undertreatment would be most effective by enacting 
state legislation. However, Stephen Arons’ writes in his 
constitutional law essay that such an endeavor would be 
unlikely and difficult, suggesting that the establishment 
of a legal right to palliative care appears unattainable. 
Any consideration of legal codification regarding end-of-
life care “would be a complex matter,” as it is inextricably 
tied to such complicated ethical debates as euthanasia 
and refusal of treatment [111].

While the US Supreme Court has failed to recog-
nize a federal constitutional right to pain relief, there 
has been more legislative activity, at the state-level, 
concerning patient’s rights [108, 111, 122]. Brennan 
and colleagues further highlight legislative activity 
and strides towards codifying patient’s rights being 
made in other parts of the globe. In 1994, as part of its 
Medical Treatment Act, Australia instituted an “expli-
cit statutory statement of the right to pain relief,” that is, 
compared to other extralegal declarations, both “unam-
biguous and legally enforceable” [108]. Among several 
clauses designed to protect patient’s rights, it states “a 
health professional shall pay due regard to the patient’s 
account of his or her level of pain and suffering” [108]. 
In another advance for pain care advocates who utilize 
a human rights framework, the European Federation 
of the International Association of the Study of Pain 
Chapters (EFIC) has recently submitted a “declaration 
to the European Parliament [of the European Union] 
proposing that chronic non-cancer pain is a ‘disease in 
its own right’ that warrants increased attention” [108].

Law enforcement and statutory 
protection for medical prescribers
It is important to consider the functional and jurispru-
dential distinctions between laws (including statutes, 
acts, and regulations) that are “rules of conduct with 
binding legal force” and guidelines that are “official 
policy statement[s] which do not have the force of law” 
[118, 123]. There are three levels of legality:Â€(1) laws, 
(2) regulations, and (3) guidelines/position statements 
[124]. Laws are found in federal, or state-level, acts, 
statutes, or codes. Regulations usually add additional 
enforceable boundaries to laws. For pain manage-
ment issues, an example of federal regulations may be 
found in the Code of Federal Regulations (CFR) that 
gives oversight to the DEA to monitor the exchange of 
controlled substances. On the state-level, regulations 
are found in state-licensing boards for health profes-
sionals. Regulations have the force of law, be it civil 
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opioids did not become a target of federal regulation [in 
the USA]… until the early 1900s” [132]. “As a conse-
quence of self-protective regulatory restraint, patients 
may be suffering needlessly simply because the regu-
latory environment is unfriendly to aggressive pain 
management” [131]. Dilcher’s overall thesis is that the 
well-documented undertreatment of pain in the USA is 
due in large part to fear of prosecution and censure.

It is often a confusing landscape that providers 
must navigate, one that propagates fear of prosecution 
and censure. US federal and state policies on the medi-
cal use of controlled substances are often at odds with 
each other. State-level statutory policy on the medical 
use of controlled substances is manifested in the over-
sight and policy of state congressional laws and state 
licensing boards.

In addition to this overlap between US federal 
mandates and state-level mandates, there is also some 
overlap between federal agencies that have mandates 
to oversee medical use of controlled substances. These 
agencies are:Â€the US Attorney General’s Office, the DEA, 
the National Institute on Drug Abuse, the Department 
of Health and Human Services, and its sub-branch, the 
Food and Drug Administration (FDA) [131].

While Dilcher applauds some legislative activity on 
the state-level and the creation of state-specific “intrac-
table pain therapy acts [IPTAs],” she writes that “efforts 
to improve the pain management problem have been 
piecemeal and have consequently failed to achieve an 
improvement in the management of pain….A compre-
hensive public policy that addresses the multiple bar-
riers is needed to address the inadequate management 
of pain in America.” She also enumerates four areas 
for policy and program implementation:Â€ investiga-
tions and enforcement, healthcare facility inspection 
requirements, reimbursement, and education [131].

Quite markedly, however, not all pain care advo-
cating voices are in unison. While many advocates and 
scholars who focus on the epidemic of undertreatment 
in pain care do report on the phenomenon of “under-
medication”, others argue the opposite point. An 
example of this is Charles Lucas and colleagues, who 
called for more “balance” in academic reporting so that 
gross clinical errors in “overmedication” are reported 
and highlighted in clinical policy debates as well [132]. 
The authors’ stance is that there has been an “excessive 
[public and academic] emphasis on undermedication 
at the same time ignoring overmedication.” This area 
of debate draws in issues related to ethics, legislation, 
clinical practice, research, and funding.

have a less interdisciplinary view of pain management 
and focus instead on a pharmacological approach that 
addresses prescription practices in pain management.

Another major player in USA national policy is 
the JCAHO, which inspects and accredits clinical 
institutions based on a centralized criterion. In 2001, 
the Joint Commission included pain-management- 
specific criteria in its standards, requiring that hospi-
tals apply “appropriate pain assessment, [pain] man-
agement, and patient education [regarding pain and 
pain management]”[128]. These criteria help to create 
basic professional and institutional standards; how-
ever, how clinical settings meet these standards is still 
individually variable. In 2003, the Joint Commission 
published a guide with a decidedly more interdiscip-
linary and comprehensive approach to pain manage-
ment [129]. In addition to pharmacological approaches 
to pain management, the guidelines also recommend 
the incorporation of evidence-based “non-pharma-
cological treatments” such as behavioral techniques, 
and “complementary and alternative therapies” with 
a focus on evidence-based acupuncture. Overall, the 
Joint Commission accreditation criteria are quite gen-
eral in the area of pain management. Even so, these 2003 
guidelines have been utilized by individual hospitals 
and health care institutions as one way of employing a 
best practices model. These institutions then document 
the ways in which they have interpreted the general 
standards of care into specific practices and striven for 
their best quality of therapeutic interventions [128].

“Opiophobia”:Â€An unfriendly 
regulatory environment?
The National Foundation for the Treatment of Pain 
(NFTP) published a list of “talking points” for its cam-
paign for public awareness of pain. Among the informa-
tion included in the public campaign was the following 
oft cited statistic:Â€that one out of every 1400 physicians 
in the United States gets criminally prosecuted for pre-
scribing pain medication. In the view of the Foundation, 
the treatment of pain in America is in a “downward 
spiral”, due to physician fear of prosecution for treat-
ing pain [130]. In her constitutional law essay on pain 
management, Amy Dilcher writes that “opiophobia is 
the fear that the use of narcotics causes a drug addiction 
and drug abuse, and consequently is a factor that creates 
a barrier to pain management”; she points out, however, 
that, “for centuries, the medical profession has utilized 
opium [and its derivatives]… to treat pain… [but that] 
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These bills failed to be voted on in both the House 
and the Senate before the congressional session expired, 
and so they never became law. In 2005, the National 
Pain Care Policy Act was reintroduced as a bill for the 
109th session of congress as H.R. 1020, sponsored 
again by Representative Mike Rogers. After again fail-
ing to become law, it was reintroduced once more in 
2008 as the house bill H.R. 2994 by Representative Lois 
Capps (D-CA), and the senate bill S. 3387, by Senator 
Orrin Hatch (R-UT) and Senator Christopher Dodd 
(D-CT), for the 110th session of congress. In a repeat 
of the 108th congressional session outcome, these bills 
failed to become ratified into law before the 110th con-
gressional session [136, 137]. Finally, provisions for 
pain management related to the military and Veterans 
Affairs were passed in 2008, not as components of the 
National Pain Care Policy Act, but as components of 
two separate bills which focused on the healthcare of 
military personnel and veterans. These two bills are the 
Veterans Mental Health and Other Care Improvements 
Act of 2008, proposed as S. 2162 and sponsored by 
Senator Daniel Akaka (D-HI) and The Military Pain 
Care Act, proposed as the bill H.R. 5465, proposed by 
Representative David Loebsack (D-IA) [138, 139]. The 
Veterans Mental Health and Other Care Improvements 
Act of 2008, which is now a law, requires that there be 
a pain care program, for all VA inpatient facilities. As 
mandated, this program must include acute pain care 
and management to prevent long-term chronic pain 
disability. It also must include long-term mental health 
and substance abuse care. The mandate requires an 
interdisciplinary pain treatment approach to existing 
inpatient facilities. It also increases the mandate for VA 
research on pain and expands programs on staff edu-
cation regarding pain assessment and treatment. The 
Military Pain Care Act, as part of S. 3001, the National 
Defense Authorization Act, directs the Department of 
Defense to implement a pain management initiative in 
all military health facilities for both active and retired 
military personnel and their dependents. This direct-
ive promotes both specialty pain medicine and inter-
disciplinary pain management. The act also mandates 
that these facilities conduct ongoing assessments to 
ensure that patients are receiving sufficient pain man-
agement services.

Most recently, for civilian health care, bill  
H.R. 756, sponsored by Representative Lois Capps and 
Representative Michael Rogers, has been forwarded by 
the House Committee on Energy and Commerce and 
is on the congressional agenda to receive a house-wide 

Elsewhere, Robert Kerns has editorialized that “no 
other issue in the field of pain management is more 
controversial than the appropriateness of prescribing 
opioid medications for non-cancer pain.” He sum-
marized the debate by observing “the lack of provider 
knowledge about appropriate use of these medications 
as well as dogmatic, stigmatizing, and ill-informed 
attitudes and beliefs about chronic opioid therapy may 
represent additional barriers to appropriate pain care 
and safe use of opioid medications” [133].

Pioneering legislation
In 2003, during the 108th session of congress, US 
Representative Micheal Rogers (R-MI) and RepreÂ�
sentative Grace Napolitano (D-CA) proposed a bill 
called the National Pain Care Act of 2003. It directed 
the President of the USA “to convene a White House 
Conference on Pain Care.” It directed the Secretary of 
Health and Human Services “to establish a National 
Center for Pain and Palliative Care Research at the 
National Institutes of Health (NIH) to discuss the 
translation of pain research results into health services 
delivery, including mental health services to people 
experiencing chronic pain and those needing end-of-
life care” and “to establish and implement a national 
campaign to provide information to the public on 
responsible pain management, related symptom man-
agement, and palliative care.” It further outlines new 
standards of care regarding pain management for the 
governmental health insurance programs of Medicare 
and TRICARE (for the military). It also would 
have amended federal law to direct the Secretary of 
Veterans Affairs, along with the Secretaries of Defense, 
Transportation, and Health and Human Services, “to 
develop and implement a palliative pain care initiative 
in all health care facilities of the uniformed services,… 
and in all health care facilities of the Department of 
Veterans Affairs” and “to discuss the translation of pain 
research results into health services delivery, including 
mental health services to people experiencing chronic 
pain and those needing end-of-life care” [134].That 
same year another bill, Conquering Pain Act of 2003 
(H.R. 2507/S. 1278)Â€– was proposed by Darlene Hooley 
(D-OR) and Ron Wyden (D-OR). These bills contained 
“broad provisions related to the development of guide-
lines for the treatment of pain and Internet access to 
them by providers, quality improvement education 
projects, pain coverage quality evaluation and infor-
mation, and family support networks in and insurance 
coverage of pain and symptom management” [135].
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most vocal advocates in the pain medication debate, 
from each side of the issue, are not resting on their lau-
relsÂ€– instead they are calling for more work to be done. 
A commonality between the debating parties is that 
each side is seeking to highlight that we, as a society, 
are still very much in the early developmental stages of 
public policy, public awareness, and public debate on 
pain management issues.

The “other” pain management 
debate:Â€medical marijuana
Marijuana has been illegal in the USA since the first 
quarter of the twentieth century. The debate that has 
emerged regarding the medicinal use of marijuana has 
stood alone and apart from the overall debate deter-
mining the codification of opioid/opiate usage. Perhaps 
due to historical, cultural, and legal reasons, consider-
ations of medical marijuana have been marginalized 
in the overall discussion around pharmacological 
approaches to pain management. In fact, most publi-
cations by pain organizations and pain management 
scholars do not make reference to the debate around 
the criminalization of medicinal marijuana. In 2005, 
the Harvard Law Review published a 23-page report 
discussing “the substantive due process implications of 
prohibitions on medical marijuana”, which was written, 
conveniently, by “Anonymous” [143]. The confidenti-
ality of the author’s identity may be seen as another sign 
of this marginalization and stigma surrounding med-
ical marijuana advocacy. Another aspect of margin-
alization, critics argue, is that scientific research into 
the efficacy and effectiveness of medicinal marijuana is 
being stifled by US government regulations which have 
rendered marijuana research difficult to undertake for 
legal and financial reasons [144].

While the reference to medical marijuana has been 
minimized in the context of efficacy research, and the 
legalization advocacy movement has not entered into 
the mainstream pain policy debateÂ€ –Â€ still, the exist-
ence of marijuana has not been fully ignored within 
the discourse of pain management providers. In fact, 
it is commonly mentioned as a verboten entity listed in 
opioid agreements, in which the signing patient must 
promise to abstain from abusing and using illicit sub-
stances (such as marijuana) while being treated with 
legally prescribed opioids under the medical care of the 
provider.

There may be a shift occurring, however. Since 1996, 
when the state of California passed Proposition 215 

vote [140]. If passed by the house, it would move to 
the senate for a vote. This bill upholds the directives 
that the original 2003 National Health Care Policy 
bill proposed, minus the provisions for the military 
and veterans and creates a Pain Consortium and Pain 
Conference at the National Institutes of Health (NIH) 
to promote research on pain treatment and etiologies 
of pain. The bill also provides for “comprehensive pain 
care education and training” for all healthcare profes-
sionals, as well as the creation of “a national public 
awareness campaign on pain management” [140].

At the state level, the California Business and 
Professional Code (2001) has been cited as a best prac-
tice model of legislation. The legislation’s three legal 
directives were unprecedented in the USA [26, 108, 
141]. Among its provisions, the code makes it legally 
imperative that any healthcare provider who refused 
to prescribe opioid analgesics to a patient with intract-
able pain must inform the patient that there are other 
healthcare providers who specialize in pain manage-
ment [108, 141]. The code also stipulates that continu-
ing education in pain management and end-of-life care 
be mandatory for physicians in the state. Finally, the 
code requires that the California Medical Board create 
a protocol for investigating and acting upon complaints 
of the undertreatment of pain, and that a report of this 
activity be submitted annually to the government for 
state congressional approval [108, 141]. Encouraged 
by the government of California’s statutory involve-
ment in pain management practice and standards, 
advocates for more state regulation of pain manage-
ment standards are pushing for similar legislation in 
the other states. The Commonwealth of Massachusetts 
is another state with a public policy pain initiative that 
brings together legislators, clinicians, public health 
professionals, and grassroots activists by using public 
hearings and media relations to compose diverse inter-
disciplinary subcommittees for stakeholders and con-
stituents [141].

And so, where are we now with regards to state reg-
ulatory practices? Most recently, Gilson, Joranson, and 
Maurer of the University of Wisconsin Pain and Policy 
Studies Group, part of a WHO collaborating center, 
published a report that included a pilot examination 
of all state regulatory policies towards prescribers. 
Their conclusions were that these state laws “contained 
a number of outdated medical concepts and prescrib-
ing restrictions and did not contain key elements of law 
that can make pain management a priority for licensed 
medical practitioners” [118]. It is quite evident that the 
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differently. Was the treatment goal a reduction in pain 
severity on a particular subjective measure? Was it 
resumption of activities or return to work? Was success 
measured from a multi-dimensional perspective that 
took into account physical, social, psychological, and 
occupational functioning?

Nevertheless, despite some of these inconsisten-
cies, researchers have compiled meta-analyses of vari-
ous efficacy studies. These analyses help to compare 
the financial costs and specific outcome measures of 
treatment efficacy (such as return to work and reported 
pain improvement). These studies have also been 
important in forwarding the interdisciplinary model 
of pain management as a highly effective evidence-
based approach.

While “conventional” or “unidimensional” approÂ�
aches to pain management may include physical therapy 
along with pharmacological and surgical interventions, 
a “multidimensional” approach emphasizes the phys-
ical, psychosocial, and behavioral components of pain.  
A multidisciplinary pain center (MPC), then, may 
include non-pharmacologic approaches such as cog-
nitive-behavioral therapy along with physical therapy, 
occupational therapy, nursing, and pain medicine. A 
1993 meta-analysis of 65 studies evaluating MPCs found 
these treatments to be more effective at reducing back 
pain than back surgery is [62]. Despite the fact that this 
and many other studies have found MPC treatments 
more effective than surgical interventions at helping 
patients return to work and increasing their activity 
levels [62, 147, 148], surgical intervention, especially 
back surgery, is still considered the “gold standard of 
treatment” by some clinicians and many healthcare 
insurance companies. Due to this perception, surgi-
cal interventions for chronic pain are more likely to be 
reimbursed by health insurance organizations rather 
than the evidence-based MPC approach. Opioid ther-
apy is also more likely than MPC approaches to be cov-
ered by health insurance organizations, even though 
recent randomized control trials (the gold standard 
of efficacy studies) have found that opioid therapy is 
not highly effective for long-term use for chronic pain 
[149, 150]. It seems that the reimbursement policies 
are not in line with the empirical research on treatment 
efficacy.

On the cost side of the cost-effective equation, 
Okifuji et al. [62] present the following data. They esti-
mated that 10 years ago, in the USA, over $125 billion 
dollars were spent annually on chronic pain manage-
ment. The costs for 2009, then, would be even greater. By 

into law, aiming to decriminalize medical marijuana, 
the movement to legalize marijuana use for medicinal 
purposes has gained traction. Nevertheless, this 1996 
California law creates a legislative and clinical para-
dox as it runs counter to federal law, which prohibits 
clinicians from even recommending that their in-pain 
patients try marijuana [143, 145]. Legal preemption 
dictates that when two laws are in conflict, such as state 
and federal laws, the stricter law prevails. However, pre-
emption will also tend to side with federal over state 
when two laws are in conflict. To add to the legislative 
contradictions, there have been subsequent legal rulings 
regarding medicinal marijuana, including those by the 
US Supreme Court, that have effectively side-stepped 
the default mechanism of preemption [146]. Of course, 
this is not completely novel; legal conundrums (espe-
cially between state and federal statutes) plague other 
contested areas of pain management as well. However, 
medical marijuana has, perhaps, the quickest evolving 
and most “complex legal framework” of all the contested 
pharmacological approaches to pain [146].

Increasingly, within the law literature, legal ana-
lysts and scholars have been evoking the human rights 
rationale toward the legalization of medical marijuana. 
The right to medical treatment with marijuana has been 
equated with a right to health and posited as not only 
a question of ameliorating suffering, but rather a life 
or death issue for some patients [143]. With the move-
ment to legalize marijuana gaining more credibility in 
the medical community, it is likely that the law and the 
debate will continue to shift and evolve over the next 
few years [146].

Footing the bill:Â€The costs of chronic 
pain and chronic pain management
As stated by Gilson, “The costs of pain, both emotional 
and financial can be enormous” [118]. Chronic pain 
takes a toll on the individual suffering from the pain. 
There are multiple facets to the costs incurred:Â€phys-
ical, psychological, social, and financial. Families may 
suffer as well, and the toll is often felt on a larger social 
and organizational level. These societal tolls include 
increased healthcare costs, a thriving illicit drug trade, 
disability claims, workforce absenteeism, and lowered 
production rates.

With the many costs of chronic pain, cost-effective 
analysis of chronic pain treatments can be difficult 
to compare with each other, especially if the analy-
ses have operationalized “success” or “improvement” 
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care centers were a rarity abroad. According to Brena’s 
data, Europe had one-quarter the number of multidis-
ciplinary comprehensive pain clinics as the USA, while 
Canada, Asia and Australia/New Zealand each had 
about one-tenth of the number of multidisciplinary 
comprehensive pain clinics as compared with the USA. 
In this 1985 report, Brena reported only one multi-
disciplinary comprehensive pain clinic for all of Latin 
America, and the data for Africa were not available [58, 
151, 154].

Clinical best practices:Â€Pain 
management, assessment, quality 
improvement and admission criteria
The treatment of an invisible symptom, like pain, relies 
heavily on clinical measurement and assessment. 
Clinicians must assess how to incorporate function, 
emotion, and quality of life in pain assessments. Strides 
in pain measurement have incorporated function, emo-
tion, and quality of life into multidimensional assess-
ments such as the 1975 McGill Pain Questionnaire, 
the 1985 West Haven-Yale Multidimensional Pain 
Inventory (WHYMPI), and the 2002 Multidimensional 
Affect and Pain Survey (MAPS) [155–157]. The 
McGill, WHYMPI, and MAPS all assess qualitative 
and quantitative perceptions of pain and dysfunction. 
All three gather information on global mood and affect 
as well as pain-specific affects and states (i.e., pain 
catastrophizing).

These pain assessments are crucial in creating treat-
ment plans. However, they are also indispensable as 
quality indicators within a larger quality improvement 
evaluation. As Gordon notes in his assessment of the 
state of the field in program enhancement and health-
care improvement for pain management:Â€ “Efforts to 
improve the quality of pain management must move 
beyond assessment and communication of pain to 
implementation and evaluation of improvements in 
pain treatment that are timely, safe, evidence based, 
and multimodal” [158].

A best practice example of “moving beyond assess-
ment and communication” for quality improvement 
comes from Pasero and McCaffery’s comfort–function 
model of pain management program improvement. In 
their model, the authors stress goal-setting, account-
ability, reviews, collaborative feedback, and collabora-
tive treatment meetings for two major goals:Â€comfort, 
i.e., an alleviation of pain severity, and function, i.e., 
increased functionality or activity [120]. One benefit 

1999 standards, the following are the estimated costs of 
different treatment approaches. Funding treatment at 
an MPC averages around $8100 per patient. Treatment 
by “conventional” modalities (pain medicine and 
physical therapy) would average around $26Â€000 per 
patient. Surgical intervention for chronic pain would 
average around $15 000 for treatment. Therefore, based 
on these numbers, MPC approaches have the highest 
efficacy for the lowest cost.

It would seem that MPCs could be the silver bul-
let of chronic pain management. However, while early 
efficacy studies and trends in improving healthcare 
service sparked the flourishing of MPC in the 1970s 
and 1980s, there has been little growth since then. 
Main & Spanswick wrote that the 1990s saw an expan-
sion of pain treatment centers, but the expansion was 
“chaoticÂ€… entrepreneurial” and despite the 1997 pub-
lication of the IASPs of “desirable characteristics” of 
pain management programs, the quality varied [151]. 
While MPCs are cost-effective, their interdisciplin-
ary nature and complex perspective on pain can make 
them complex to run. Plus, costs for the multiple health 
professionals all at one time may seem burdensome to 
consumers and health insurance organizations. The 
bulk costs “upfront” may be one of the factors deter-
ring insurance companies from favoring these treat-
ments, or funding them at all. Okifuji and colleagues 
pointed out that in two decades there has not been 
much growth of multidisciplinary pain clinics. They 
cite Modell’s estimate that in 1977 there were around 
327 MPCs in the USA while in 1996 the APS estimated 
that there are 352 MPCsÂ€– an increase of only 25 [152,  
153]. This growth-rate is considered stymied com-
pared to the increasing needs and numbers of chronic 
pain patients. Along with the paucity of new clinics, 
the closing of existing programs may be contributing 
to this slow growth-rate.

It is quite telling, perhaps, that up-to-date data on 
the number of pain clinics and type of established pain 
clinic operations (i.e., multidisciplinary versus singu-
lar modality) are not readily available. This problem 
plagues the data for pain clinics in the USA, as well 
as for pain clinics abroad. Recent authoritative texts 
such as the 2001 edition of Bonica’s Management for 
Pain and Main and Spanswick’s Pain Management:Â€An 
Interdisciplinary Approach, utilize data from 1979 and 
1985 as the latest documentation on overall pain clinic 
numbers and descriptors [58, 151]. And so, in compar-
ing the 1985 international data to the 1985 US estimates, 
one can see that multidisciplinary comprehensive pain 
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perfect measures of quality, longitudinal data support 
the validity of a core set of indicators that could be used 
to obtain benchmark data for quality improvement in 
pain management in the hospital setting.” [160].

Best practices:Â€Case studies
Who gets accepted into a given pain treatment pro-
gram and why? The answer depends entirely on the 
particular program, with admission criteria to pain 
treatment programs varying widely. Clinical stand-
ards and guidelines in this area are important because 
admission criteria act as gateways to care when so 
many go untreated. One program held up by the Joint 
Commission as a best practice model of admission cri-
teria is the Georgia Comprehensive Sickle Cell Center 
[130]. The center’s approach is a rather simple one; it 
has the following pain-related requisites for admis-
sion:Â€a “failure to be pain free after 8 hours of outpatient 
treatment,” and a “return for further therapy within 48 
hours of previous inpatient or outpatient treatment 
of a pain episode.” Furthermore, patients presenting 
with sickle-cell specific symptomology are brought in 
for treatment [129]. Theirs is a simple and straightÂ�
forward method that has proven effective in maintain-
ing accessibility and underscoring the importance of 
treatment.

Admissions criteria for comprehensive pain man-
agement treatment programs are site specific and as 
such differ widely and may be sensitive to change over 
time. In addition, quite often third-party payers’ organ-
izations have their own criteria for considering com-
prehensive pain management for identified chronic 
pain sufferers, while at the same time each private and 
public clinical setting may also have their own unique 
criteria. How selective are pain management programs 
currently? Recent data surveying the field over the past 
five years have not yet been published. In 1987, it was 
reported that on average, pain management programs 
accepted one-third of all of their applicants as patients, 
a paucity of information being available on the charac-
teristics of patients who are getting rejected from these 
programs [161]. Unfortunately, this gap in information 
still exists.

The following case studies are presented as applied 
best practice models of an interdisciplinary and com-
prehensive initiative drawn from the Department of 
Veteran Affairs, Veterans Health Administration (VA), 
whose clinics have been in the vanguard of comprehen-
sive pain management clinics for several reasons. One 
factor is likely the VA mission statement, which calls for 

of establishing a measurable comfort–function goal for 
each patient is that this may help to prevent the clini-
cian’s own Â�personal biases from adversely affecting the 
treatment of pain. The patient-reported pain assess-
ment and stated goal may help to avoid clinical preju-
dices reported in the research literature. For example, 
the authors cite research that showed that “nurses are 
likely to allow their personal opinions on the intensity of 
a patient’s pain, and not the patient’s rating of it, to deter-
mine their choice of analgesic dose” [120]. Furthermore, 
by using measurable and individualized comfort– 
function goals, there is increased accountability on the 
part of providers to strive to reach these stated goals for 
each patient. Pasero and McCaffery’s model also encour-
ages the use of “staff in-services and meetings [as] ideal 
times to discuss the use of the comfort–function goals, 
identify and solve pain problems unique to each care 
unit, and develop ways to improve pain management at 
the institutional level” [120].

In quality improvement, another best practice com-
ponent is the aspect of longitudinal process and assess-
ment. In reporting on their successes in implementing 
a longitudinal quality improvement project for pain 
management in post-operative patients, Meissner and 
colleagues recommend two strategies [159]. First, “a 
continuous quality improvement process” should be 
established, one that would include “frequent assess-
ments of process and outcome parameters, regular 
benchmarking and implementation of feedback mech-
anisms” [159]. Second, based on the successes they 
have had in meeting their outcome and process param-
eters (i.e., lower pain ratings and pain intensity reports 
from patients), the authors recommend implementing 
a quality improvement process for pain management:

“…Changes in [the] organization of medical management and 
multidisciplinary teamwork seem to be more important than 
medical or technical aspects… Transparency and multidiscip-
linary teamwork as well as benchmarking and prompt feedback 
mechanisms seem to be key elements of the successful implemen-
tation of a quality management initiative” [159].

While Meissner’s group posits the idea of “multidis-
ciplinary teamwork”, the benchmarks utilized in their 
program improvement study are quite pharmacologic-
ally focused and do not include metrics associated with 
a more interdisciplinary approach that might integrate 
additional behavioral techniques.

It seems that the adherence to stated benchmarks 
and continuous review are two hallmarks of success in 
quality improvement for pain management. Gordon 
and colleagues observe that “although there are no 
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is interdisciplinary, multimodal and involves patients 
and families as active participants while providing for 
clinician preparation and systemic feedback and evalu-
ation [164–166]. Its organizational structure includes 
committees and points of contact at the national level, 
regional level, facility level and even the caregiver 
levels. The VA National Pain Management Strategy 
Coordinating Committee (NPMSCC) also coordinates 
multiple interdisciplinary work groups that focus on, 
among other things, clinical guidelines, pharmacy, out-
come measurement, research, and education.

In a 2003 report, Cleeland and colleagues reported 
from a survey of “collaborative data” over a 6-month 
time period that included data averaging between 20 
and 40 facilities per goal and objective assessment [166]. 
The results showed significant improvement over all 
the target goals and objectives. Generally, screening for 
pain was up, the prevalence of severe pain was reduced, 
and documentation of a pain management plan and 
patient education were increased. It is important to 
note, that these data, as an aggregate set, reflects sys-
temic and organizational changes, “rather than individ-
ual-specific measures.” Such promising improvements 
are not evident in every facility in the VA, and more 
work needs to be done across the system.

With an eye on system improvement, in 2005, 
Mularski and colleagues did a survey of one singular 
outpatient general medical clinic in the VA system for 
the purpose of assessing the effects of the VA National 
Pain Management Strategy for improved pain care 
[168]. The authors found that instead of the adoption 
and implementation of the comprehensive collabora-
tive system, the most evident change was a significant 
increase in screenings for pain. As such, the survey of 
this one site was disappointing and the results indi-
cated that “routinely measuring pain as the 5th vital 
sign did not increase the quality of pain management”. 
The results highlight how the lack of comprehensive 
follow-up, feedback, and collaboration can lead to sub-
standard health outcomes even when pain severity is 
being duly documented [167].

As a best practice model, this VA National Pain 
Management Strategy has been compared favorably 
to strategies in Australia, Canada, and France [164]. 
Likewise, it seems that the critical lessons reported 
would be applicable to healthcare settings not just 
beyond the VA system, but beyond the USA.

Two site-specific best practice models within 
the VA are the Chronic Pain Rehabilitation Program 
(CPRP) at the James A. Haley VA Hospital in Tampa, 

prioritizing the most evidence-based treatment among 
treatment options. Another factor is likely the cost- 
benefit analysis of patient care that takes into account 
and often prioritizes long-term outcomes over short-
term ones. In other words, a care facility that treats 
patients for the span of their lives is likely to be an 
environment that is more favorable to valuing higher 
financial cost of therapy (in this case, for comprehen-
sive interdisciplinary pain management) if the end 
result is a greater health outcome in the long-term, 
rather than lower cost financial investment in the 
short-term but poorer health outcome in the long-
term (as research suggests is the case with pharmaco-
logic therapy only).

In response to widespread and long-term neglect 
of pain assessment in clinical practice, especially pri-
mary care, the APS began to promote the conceptu-
alization of pain as “the fifth vital sign”. Then in 1999, 
concept promotion became policy when the VA estab-
lished an initiative to include pain measurement in 
the measurement of vital signs, declaring it officially 
the “fifth vital sign” in clinical care [162]. It was her-
alded as a “first step in what will be a long-term proc-
ess to make pain management a routine part of patient 
care…. The VA project has the potential to transform 
pain management nationwide” [163]. Schuster empha-
sizes the VA’s influence, pointing out that, in addition 
to treating close to four million patients, the VA “is 
the country’s largest trainer of health care practition-
ers… Approximately half of all medical students…
rotate through the VA medical system, which creates 
an opportunity to improve medical education around 
pain management” [163].

Pain as the fifth vital sign is part of a larger VA ini-
tiative, the “National Pain Management Strategy.” The 
VA National Pain Management strategy was first imple-
mented in 1998 and has been held up internationally as 
a best practice model because of its documented suc-
cesses and continuous process design that has led to 
“rapid improvement” in comprehensive care [164–166]. 
Part of this strategy has been a collaboration with the 
Institute of Healthcare Improvement (IHI) to employ 
the “â•›‘break-through series’ model for rapid change in a 
healthcare system” [165]. As stated, the VHA National 
Pain Management Strategy’s goal is “to develop a com-
prehensive, multicultural, integrated, system-wide 
approach to pain management that reduces pain for 
veterans with acute and chronic pain associated with a 
wide range of illnesses, including terminal illness” [165]. 
Its specific objectives are to optimize care in a way that 
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the CPRP may, ultimately, refer these patients to 
the outpatient pain rehabilitation clinic or they to a 
physical medicine rehabilitation program in which 
less physical activity is required [169, 170].

The VA Connecticut Healthcare System is in the 
process of innovating its system of pain management 
for outpatients. The program, the CPMC, is a model of 
how to create low-cost interdisciplinary care. In the ini-
tial visit to the clinic, patients rotate through individ-
ual evaluations by multiple providers:Â€a doctoral-level 
physical therapist, a neurologist, an anesthesiologist, a 
pain medicine APRN, and a clinical health psycholo-
gist. Immediately after the evaluations are complete, 
the providers gather together for clinical rounds to 
collaborate on a treatment plan and recommendations 
for the patient. Other disciplines may also attend these 
rounds and participate; most often providers from 
substance abuse, psychiatry, chiropractic, infectious 
disease, and chaplaincy contribute to discussions of 
how to optimize an individual patient’s care. Finally, 
the CPMC offers patient education on pain manage-
ment and has begun an initiative to expand its patient 
education on pain management into a workshop ser-
ies for other members of the VA community. The in-
person consultation-evaluations, interdisciplinary 
pain rounds, and patient education module are all con-
ducted within half a day.

Research trends
In 2000, in what many hoped would be an auspicious 
milestone for the field, the United States Congress 
and President Clinton signed a legal proclamation 
“that declared the 10-year period that began January 
1, 2001, as the Decade of Pain Control and Research” 
[171]. Per this proclamation, it was anticipated that the 
NIH, which funds around one-third of all biomedical 
research in the USA, would be greatly increasing its 
allocation of funds to pain research [172].

Since the Decade of Pain Control and Research 
was proclaimed. the APS has called for pain man-
agement advocacy groups and scholarly societies 
to push for a comprehensive pain research agenda 
within governmental agencies and to also further 
partner with private non-governmental entities for 
research funding such as insurance and managed 
care organizations.

However, despite these calls for action from the pain 
management community, five years later, in a bold and 
timely focus-article from the Journal of Pain, Bradshaw 

Florida, and the Comprehensive Pain Management 
Center (CPMC) at the VA Connecticut Healthcare 
System in West Haven, Connecticut. These clinics are 
within the vanguard of best practices for interdiscip-
linary and comprehensive pain management clinics, 
and both incorporate comprehensive pain assessment, 
interdisciplinary collaboration, and pharmacologic 
and non-pharmacologic treatment plans.

The VA’s CPRP is a model of an extensive care unit 
encompassing inpatient and outpatient care. As such, 
it demonstrates how advanced and comprehensive 
pain care can be when there has been a substantial 
investment into the funding of such a program. On 
the other end of the spectrum, the VA’s CPMC is more 
limited in scope, serving an outpatient population 
only. However, despite its more modest ambitions, the 
CPMC serves as a model of how hospitals and clin-
ics can reorganize their pain care to create a compre-
hensive interdisciplinary center, even with restricted 
financial budgets.

The APS recently named the CPRP in Tampa a 
Clinical Center for Excellence in Clinical Care [168]. 
The CPRP in Tampa has a dedicated pain rehabilitation 
inpatient center and rehabilitation outpatient clinic. 
As part of the admission screening, each patient is 
evaluated, with clinicians considering “physiological, 
psychological, situational, adaptive, and restorative 
factors” [169].

The profile of the patient candidate for CPRP is as 
follows:

“They must be motivated for treatment and willing to terminate 
the use of opioid analgesics and muscle relaxants for pain control. 
In general, past participants in the program have had very long-
standing pain, are moderately to severely disabled, have numer-
ous concurrent medical or emotional problems, and have been 
heavy consumers of medical resources.” [169].

In addition to meeting the criteria for Veterans’ 
health services, prospective participants for their pro-
gram should have already had “non-cancer chronic 
pain of at least three to six months duration which has 
been refractory to standard therapy.”

Patients with significant histories of substance 
abuse must complete “appropriate substance abuse 
treatment” and “attain a minimum of three months 
of abstinence from substances to be considered for 
admission.” Furthermore, patients with very unstable 
physical or emotional states would be excluded from 
the inpatient rehabilitation program, as would those 
patients who are significantly limited in their abili-
ties to engage in activities of daily living. However, 

  



426

Section 5. Practice, policy, and research

pain prevalence is expected to increase. This shift, due 
to the aging population and the rise of chronic disease 
prevalence, brings the suffering of chronic morbidities 
to the fore and highlights the need for palliative care 
and pain management.

Perhaps the same population and morbidity dynam-
ics that are exacerbating this severe public health crisis 
of pain undertreatment will be the same dynamics that 
push policy towards prioritizing pain management and 
working towards better solutions. Metzger and Kaplan 
point out that the last 10 years have seen brisk change 
and improvements in palliative end-of-life care [174]. 
Perhaps the changes set in motion by the palliative 
healthcare movements, which were launched to better 
ensure less suffering in the dying, may indeed help all 
pain patients with less suffering as they live their lives. 
There may be many advocacy and policy avenues to 
help pain patients receive and participate in the type 
of care that can give them their lives back. As this chap-
ter contends, an interdisciplinary approach that offers 
behavioral interventions in addition to pharmaco-
logical approaches may be the best for helping pain 
patients reclaim their lives.

Current clinical evidence indicates that pain 
treatment at an MPC “is consistently most effective 
for most outcomes” [143]. As a corollary, “the nature 
of MPC programs suggests strongly that evaluation…
should be multidimensional, longitudinal, and 
should reflect the clinical, economic, and humanistic 
results of care” [143]. However costs associated with 
MPC treatment present a challenge for managed care 
organizations and other third-party payers. This is 
one of the major challenges of care and infrastruc-
ture growth.

The dynamics of pain management public pol-
icy reveal some of the most important features of the 
field and practice of pain care, some which continue 
to be battlegrounds of debate. Among these features 
of field and practice are:Â€the slow shift to a recognition 
and conceptualization of pain as a biopsychosocial 
entity; the interdisciplinary nature of contemporary 
pain management; the relatively recent creation of 
the field of pain management, in its modern form; 
the jurisprudential and substance abuse issues 
related to the use of controlled substances for pain 
relief; and the serious public health crisis of pain 
undertreatment.

In its 2003 guide for clinical leaders, the Joint 
Commission emphasized another feature of pain 
management:Â€“What makes the area of pain control so 

and colleagues exposed the surprising and disappoint-
ing reality of NIH funding trends for pain research from 
2003 to 2007 [172]. With the hope of providing more 
transparency around biomedical funding activities, 
Bradshaw and colleagues developed a methodology 
for tracking patterns in NIH funding. The authors note 
that the NIH has experienced “unprecedented reduc-
tion in its customary annual budgets increases” during 
the years 2003–2007, despite the hopeful 2000 procla-
mation. In fact, apart from slight increases in funding 
for projects related to nausea and dyspnea (which can 
be classified as pain-related studies), there has been an 
overall reduction in the numbers of grants and fund-
ing for pain research. This decline in funding “exceeds 
the reduction in the total NIH budget”:Â€in 2003, total 
NIH spending for pain research, be it clinical or basic 
science, was at less than 1% of its overall spending 
[172]. However, as the authors’ analyses show, overall 
spending in pain research has declined even further 
since then, falling from 0.78% in 2004 to 0.61% in 2007 
[172]. In an article inviting interested parties to become 
involved in legislative advocacy, Mitchell Max reported 
that pain research advocates have taken the Bradshaw 
et al. report and presented it to key legislators of the 
US Congress in the hopes of affecting appropriations 
reports for the coming year [173].

In February 2009, the US Congress passed a stimu-
lus package that included an additional $10 billion of 
funding for the NIH. Within the NIH this has not been 
publicly earmarked, and so at press time it is unknown 
what these funds will be used for. In the meantime, the 
latest iteration of the National Pain Care Policy Act, 
passed by the House of Representatives for the 111th 
session of congress (HR 756), and waiting to be pre-
sented to the Senate, “includes a provision calling for 
pain research at NIH. If that bill becomes law, presum-
ably additional funding for research will be provided” 
[84]. The authors call for more than increases and 
“changes to the budget” to address this funding deficit 
for pain research. Specifically, they call for “additional 
measures… to be taken by NIH to improve the chances 
of funding for meritorious applications proposing 
research on pain” [84].

Conclusion
Globally, the epidemic of both cancer- and non-cancer-
related chronic pain is only worsening. Considering 
that our healthcare system is not adequately addressing 
our current needs, it is worrisome that, in the coming 
years, due to a shift in morbidity rates, the population’s 
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social class, and pain localization. Clin J Pain 1993; 
9:Â€174–82.

	10.	 Deyo RA, Mirza SK, Martin BI. Back pain prevalence 
and visit rates:Â€estimates from U.S. national surveys, 
2002. Spine (Phila Pa 1976) 2006; 31:Â€2724–7.

	11.	 Gureje O, Von Korff M, Simon GE, Gater R. Persistent 
pain and well-being:Â€a World Health Organization 
study in primary care. JAMA 1998; 280:Â€147–51.

	12.	 Blyth FM, March LM, Brnabic AJ, et al. Chronic 
pain in Australia:Â€a prevalence study. Pain 2001; 
89:Â€127–34.

	13.	 Suka M, Yoshida K. Musculoskeletal pain in 
Japan:Â€prevalence and interference with daily activities. 
Mod Rheumatol 2005; 15:Â€41–7.

	14.	 Kim SH, Bae GR, Lim HS. Prevalence and risk factors 
of fibromyalgia syndrome and chronic widespread pain 
in two communities in Korea – First report in Korean.  
J Korean Rheum Assoc 2006; 13:Â€18–25.

	15.	 Bonica JJ, Loeser JD. History of pain concepts and 
therapies. In Bonica’s Management of Pain, eds. 
JD Loeser, SH Butler, CR Chapman, DC Turk. 
(Philadelphia:Â€Lippincott, Williams, Wilkins, 2000), 
pp. 3–16.

	16.	 Kerns RD, Thorn BE, Dixon KE. Psychological 
treatments for persistent pain:Â€an introduction.  
J Clin Psychol 2006; 62:Â€1327–31.

	17.	 Roper Starch Worldwide Inc. Chronic Pain in 
America:Â€Roadblocks to Relief:Â€A study conducted by 
Roper Starch Worldwide for American Academy of 
Pain Medicine, American Pain Society and Janssen 
Pharmaceutica, 1999; www.ampainsoc.org/links/
roadblocks/

	18.	 Porreca F, Schug SA, Bellamy N. Challenging 
perception in chronic pain. CME 2006, 2006; www.
medscape.com/viewprogram/4952

	19.	 Fishman SM, Gallagher RM, Carr DB, Sullivan LW. The 
case for pain medicine. Pain Med 2004; 5:Â€281–6.

	20.	 Painter FM. 1999 National Pain Survey – Executive 
Summary, conducted for Ortho-McNeil Pharmaceutical, 
2009; http://chiro.org/LINKS/FULL/1999_National_
Pain_Survey.shtml Accessed October 2009.

	21.	 Green CR. The healthcare bubble through the lens of 
pain research, practice, and policy:Â€advice for the new 
President and Congress. J Pain 2008; 9:Â€1071–3.

	22.	 Kerns RD, Otis J, Rosenberg R, Reid MC. Veterans’ 
reports of pain and associations with ratings of health, 
health-risk behaviors, affective distress, and use of the 
healthcare system. J Rehabil Res Dev 2003; 40:Â€371–9.

	23.	 Woodwell DA. National Ambulatory Medical Care 
Survey:Â€1998 Summary. Advance data from vital and 
health statistics; no. 315. Hyattsville, Maryland:Â€National 

fascinating and sets it apart from other areas of health 
care is that at its core lies the subjective experience of 
diverse populations” [129]. This makes pain, the fifth 
vital sign, a unique phenomenon in clinical practice. 
Indeed, history of pain management policy and its 
accompanying issues are unique in the development 
of healthcare and public health policy. And so it may 
be that as pain management policy develops to more 
fully meet the needs of patients, it will move above and 
beyond the precedents of existing health policy as we 
know it.
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Introduction
The US is rapidly aging and diversifying to become the 
most multi-ethnic, multi-racial, and multi-generational 
nation ever seen in history (Figures 26.1–4) [1–4]. By 
2030, non-white racial and ethnic groups (e.g., African 
Americans, Hispanics, and Native Americans) as well 
as women will constitute a majority of the American 
population (figure 4). The World Health Organization 
(WHO) defines health as a state of complete physical, 
social, and emotional well-being and not merely the 
absence of disease and infirmities [5, 6]. In an increas-
ingly diverse society, socio-demographic factors (i.e., 
age, race, ethnicity, gender, and class) will play a signifi-
cant role in determining health and well-being [7–9]. 
These socio-demographic factors not only affect health 
status but also significantly influence the quality of 
healthcare [10]. However, the literature discussing glo-
bal disparities in health and the healthcare experience 
for underserved and potentially vulnerable populations 
such as racial and ethnic minorities, women, elderly, 
and impoverished individuals has rarely addressed the 
quality of pain care or the impact pain has on overall 
health and well-being [11–21].

To date the health and healthcare disparities litera-
ture has primarily focused on a few disease states such 
as cardiovascular disease, cancer, diabetes, osteoarthri-
tis, and obesity [22–27]. Although they are extremely 
common chronic diseases, it is important to note that 
they are all also associated with acute, chronic, or can-
cer pain. The challenge is that both the medical and 
public health communities tend to view pain as a symp-
tom rather than as a disease state with unique sequelae 
significantly impacting an individuals physical, social, 
emotional, and economic health and well-being [28]. 
The relative omission of pain, chronic pain, and dis-
parities in pain care is particularly problematic consid-
ering the socio-economic implications associated with 
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their societal roles leading to impaired family and work 
relationships while also diminishing health and qual-
ity of life (QOL) [42, 46–49]. Consistent with emerging 
policy discussions positioning pain relief as a human 
rights issue, this chapter will highlight literature sup-
porting pain’s impact on overall health and well-being 
while providing support for its appropriate assessment 
and treatment. It also provides information on pain as 
a quality of care issue. Background information serves 
as a platform for discussing the role race, ethnicity, age, 
gender, and class have on pain care for an increasingly 
aging and diversifying society. Lastly, this chapter will 
focus on disparities in pain assessment and treatment, 
access to quality pain care, and clinician variability in 
pain management decision-making.

Why do healthcare disparities  
matter?
The importance of health and healthcare disparities has 
attracted attention from all branches of government 
and at the local, state, and federal level [22, 26]. Several 
federal agencies have addressed the inequality of health 
and healthcare across a full spectrum of disease states 
and treatments. The National Institutes of Health (NIH) 
was one of the first federal agencies to define health dis-
parities as a “difference in incidence, prevalence, mor-
tality and burden of disease and other adverse health 
conditions” [50]. The Institute of Medicine (IOM) of 
the National Academy of Sciences defined healthcare 
disparities as racial or ethnic differences in the quality 
of healthcare that are not due to access related factors, 
clinical needs, preferences, or appropriateness of inter-
ventions. Implicit in all definitions is disadvantage and 
increased disease Â�burden for those impacted [51].

The Legislative Branch of the US government has 
attempted to address health and healthcare disparities. 
The US Congress charged the IOM to assess healthcare 
inequities and disparities in the delivery of healthcare 
services. The resulting IOM report, Unequal treatment 
and unequal burdens:Â€ Racial and ethnic disparities in 
healthcare, confirmed disparities through the health-
care system, for acute and chronic conditions, and 
clinician variability [22, 26, 52]. Although the IOM 
report viewed pain management as one of the clinical 
areas where disparities exist, the discussions regarding 
pain were limited to a few pages and were directed at 
acute and cancer pain only. Yet, there is literature docu-
menting variability and disparities in pain care based 
upon race, ethnicity, and gender across several painful 

pain in terms of disability and healthcare utilization 
[2, 29]. This is an important consideration since the 
scientific literature provides ample evidence for pain 
being the third largest global health problem [30–33]. 
In addition, differences in the pain experience based 
upon these socio-demographic factors show minori-
ties, women, the elderly, and the impoverished are 
at increased risk for poor assessment and treatment 
of their pain complaints [34–36]. Nonetheless, most 
health professionals do not consider the role socio-de-
mographic factors have when evaluating and treating 
their patients.

Overall, pain is a significant national and global 
public health problem issue causing tremendous suf-
fering and disability [37–40]. People with chronic pain 
often experience concomitant depression, anxiety, post-
traumatic stress disorder (PTSD), sleep disturbance, 
fatigue, and decreased physical functioning [11, 13, 41–
44]. Pain may also lead an individual to withdraw from 
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demographic factors, specifically race and ethnicity, as 
a factor in admission to the University of Michigan’s 
law school.1 The US Supreme Court further ruled that 
the University of Michigan’s law school did not violate 
the constitutional rights of non-minority applicants by 
doing so. The corporate sector (e.g., Ford motor com-
pany), the military, and former President of the USA 
Gerald Ford provided amicus briefs which stated that 
creating a “critical mass” of racial and ethnic diversity 
was in the best interest of the students, school, univer-
sity, and the nation. Beyond ensuring that race and 
ethnicity can be used as one of many factors in select-
ing students for admission to the law school, the ruling 
impacts women and socio-economically disadvantaged 
individuals while having far reaching implications for 
health professional schools and healthcare disparities 
as the USA ages and increasingly diversifies.

Why diversity is important?
Overall, the literature supports that increasing diver-
sity yields improved educational experiences for all stu-
dents and health professionals during their training as 
well as for their patients [80]. Yet, African Americans, 
Hispanics, and Native Americans are significantly 
underrepresented in medicine and the health profes-
sions [81]. However, underrepresented minority physi-
cians are more likely to serve the medically underserved 
and racial and ethnic minority populations. Both racial 
and gender congruence is also an important consider-
ation for patient care [60]. Given a choice, racial and 
ethnic minority patients and women are more likely 
to choose a physician with the same race, ethnicity, or 
gender. Overall, women physicians spend more time 
with their patients than their male counterparts lead-
ing to more positive discussions, explanations, rapport, 
and emotional support [82, 83]. In pediatrics, doctor 
visits with women pediatricians were 29% longer than 
those with men [82]. Women provided more encour-
agement, reassurance, and communication during the 
physical examination, and obtained more information 
from children when compared to their male coun-
terparts. Particularly compelling are data suggesting 
that parents were more satisfied and children also 

conditions (e.g., osteoarthritis, sickle cell anemia, fibro-
myalgia, lupus), types of pain (i.e., acute, cancer, and 
chronic pain), and treatment settings (e.g., ambulatory, 
inpatient) [3, 53–68]. In general, minority patients (i.e., 
African Americans, Hispanics, Native Americans), 
lower socio-economic status individuals, and women 
(regardless of age) receive lesser quality pain care when 
compared to Caucasian men [35]. Despite much being 
written about disparities and clinician variability in 
decision-making based upon patient gender, the IOM 
did not specifically address gender related disparities 
in these reports. Instead they concluded that these 
disparities persisted regardless of age, sex, and socio-
economic status (SES) [26]. Regardless, legislation 
designed to address health and healthcare disparities 
has just begun to focus on pain while proposing new 
legislation and policy designed to understand, reduce, 
and eliminate disparities in pain care (e.g., the National 
Pain Care Policy Act of 2007; H.R. 2994).

Overall, the Executive Branch through the 
Department of Health and Human Services has spon-
sored many research initiatives and spent millions of 
dollars attempting to understand, reduce, and elimi-
nate health disparities [69]. Surprisingly, there is a 
lack of attention to pain in general and disparate pain 
care in particular. Pain is also missing from other 
well publicized public health agendas designed to 
improve the nation’s colloquial health related quality 
of life [70–73]. Federal agencies, e.g., NIH, Agency of 
Health Research and Quality (AHRQ), Centers for 
Disease Control (CDC), have acknowledged health 
disparities and inequities while setting goals toward 
eliminating racial and ethnic disparities in health 
status and healthcare [74, 75]. Yet, these same agen-
cies have not addressed the differential impact pain 
has on minorities, vulnerable populations, and the 
underserved in terms of their health and well-being. 
An emerging literature has begun to highlight differ-
ences in pain perception as well as disparities in pain 
care for racial and ethnic minorities for all types of 
pain (i.e., acute, chronic, and cancer pain) and across 
all settings (i.e., inpatient and outpatient settings), 
although less than 1% of NIH research dollars are 
directed at primary pain research [35, 76–79].

The Judicial Branch of the US government has 
also contributed to the disparities discussion through 
their rulings on affirmative action as a means to ensure 
diversity. In the US Supreme Court case Grutter v. 
Bollinger, the Supreme Court narrowly ruled (5:4) 
that the University of Michigan may consider socio-

1	 A comprehensive review of the history, documents,  
and arguments associated with the University 
of Michigan cases is provided at:Â€www.oyez.org/
cases/2000–2009/2002/2002_02_241/.
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(e.g., serving on committees, mentoring) that are often 
unrecognized but are extremely important to the insti-
tution’s mission [89]. Thus, a clear statement about 
the value of diversity during health professional edu-
cational programs and within continuing education 
programs should be incorporated to reflect the diver-
sity within our health professional schools and profes-
sional societies to reflect the increasing diversity of the 
patient populations served and new colleagues. Also 
required is additional research designed to evaluate 
the effectiveness of pipeline programs in reducing and 
eliminating health and healthcare disparities.

The impact of pain on overall health 
and well-being
The medical advantages yielding increased longevity 
and quality of life for most Caucasians have not been 
uniformly applied. More specifically, there have been 
many advances in the treatment modalites available and 
guidelines to improve pain assessment and measure-
ment. Yet, they have not been uniformly implemented. 
Nearly 100 million Americans have pain with minori-
ties, women, the elderly, and lower SES individuals 
disproportionately experiencing increased pain sever-
ity and disability [90–93]. As the prevalence of pain 
increases worldwide, there are many potentially dev-
astating socio-economic and health ramifications for 
both the individual and society. Currently, pain leads 
to over 700 million lost workdays and greater than $60 
billion in healthcare expenditures annually in the USA 
[30, 31, 94–96]. Americans spend an additional $40 
billion annually on chronic pain medications and aides 
[93, 97]. Chronic pain remains the most frequent cause 
of disability in the US and is the second leading cause 
for all physician visits [97]. Indeed without necessary 
improvements in the quality of chronic pain manage-
ment, the increasing prevalence of chronic pain will 
have devastating socio-economic and health ramifica-
tions as our society ages and diversifies.

Thirty to fifty percent of elderly Americans cur-
rently live with pain. The presence of pain in the eld-
erly interferes with successful aging and their ability 
to independently navigate their environments [93]. 
Elderly people living with chronic pain often avoid 
social activities for fear that they will not be able to meet 
their engagements resulting in social isolation [93]. 
When compared to Caucasian elders, racial and ethnic 
minority elders are more likely to rate their health as 
poor while also reporting increased pain and disability 

communicated more with women physicians [81]. The 
result is improved physician–patient communication, 
greater patient satisfaction, better healthcare quality, 
and the potential to diminish disparities for an increas-
ingly diverse population [84].

According to the Bureau of Labor Statistics, the par-
ticipation rates of women and minorities in the labor 
force will continue to increase [85]. Women will make 
up nearly half of the total labor force and the majority of 
medical students [86]. Many health professional groups 
have worked tirelessly to increase the preparation and 
status of underrepresented minorities, women, and 
socio-economically disadvantaged individuals into 
the health professions [80]. In contrast, the represen-
tation of racial and ethnic minorities within medicine 
(especially academic medicine) and all health profes-
sions is significantly less than their representation in 
the general population. The cost of higher education 
remains a significant barrier to increasing the diver-
sity of graduates from health professional schools. In 
addition, underrepresented minority and low-income 
students have increased educational debt upon gradua-
tion. Recent state and federal constraints have contrib-
uted to reductions in governmental aid. Considering 
the recent economic downturn and increasing finan-
cial insecurity, the potential for barriers to obtaining 
educational loans has increased.

The IOM has also addressed the importance of 
diversity in the report, In the nation’s compelling interest: 
Ensuring diversity in the healthcare workforce [80]. The 
IOM’s report provided support for diversity in general as 
well as for a diverse workforce in reducing and eliminat-
ing disparities in health and healthcare. However, their 
work supporting the importance of diversity primarily 
focused on the importance and challenges of diversify-
ing the health professions pipeline. Nonetheless, several 
IOM report intrinsically supported the importance of 
cultural awareness, sensitivity, and competence while 
providing evidence that diversity in healthcare repre-
sents a critical underpinning for improving healthcare 
quality [4, 22, 25, 80]. This is in contrast with resident-
physician reports that they were ill prepared to provide 
cross-cultural care [87].

There are many benefits to diversity such as increas-
ing team creativity and communication [88]. An article 
in Harvard Business Review reports that minorities 
provide additional leadership by their leadership and 
community service [89]. For instance, in academics 
and professional societies, minorities and women are 
disproportionately asked to provide scientific service 
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guidelines for managing pain [104]. An important limi-
tation is that few guidelines specifically address the 
differential impact pain has on racial and ethnic minori-
ties, women, and the socio-economically disadvantaged 
individual [100]. Despite these guidelines designed to 
improve the quality of pain care in the US, 40% of people 
in the US reported significant acute post-operative pain 
following surgery and 70% of people die with unrelieved 
pain worldwide [101]. There is also clear evidence that 
underserved and vulnerable populations suffer dispro-
portionately more unrelieved pain regardless of pain 
etiology from all types of pain than Caucasians. Thus, a 
significant pain care gap exists.

The cornerstone to quality care is pain assessment 
[10]. Optimizing pain assessment can be problematic 
since pain is a subjective experience, and there are no 
objective measures. The pain experience varies substan-
tially at the individual level while being influenced by 
sex, hormones, age, and culture [105, 106]. Patients with 
the same disease activity may report differences in pain 
intensity and its impact on their lives. Both racial and 
ethnic minorities and women respond differently to a 
painful stimulus than Caucasian men. Race, increasing 
age, and female gender may substantially increase the 
risk for physical and psychological impairment and dis-
ability due to pain [35]. In addition, clinician assessment 
of a patient’s pain is also subjective and often discordant 
with the patient’s pain report [57]. These are important 
considerations since elderly people, racial and ethnic 
minorities, and women, often report increased pain and 
sequelae while being at increased risk for poor assess-
ment and under-treatment of their pain complaints.

Overall, the advancements in technology allow-
ing an individual to survive significant and life-
threatening trauma that would have previously 
ended in death a decade ago may now be associated 
with persistent and chronic pain [13]. Thus, the epi-
demiology of pain is changing. Beyond racial and 
gender differences in the pain experience, intra-race 
differences also exist [107]. For instance, contrary to 
what is expected, younger African Americans and 
Caucasians experience more morbidity and disabil-
ity than their elderly counterparts with chronic pain 
suggesting potential differences in coping and a gen-
eration gap in pain.

How race and ethnicity, gender, and age influence 
pain management seeking behavior is unknown. What 
is known is that there is disturbing variability in how 
the pain complaints of racial and ethnic minorities, 
the elderly, women, and impoverished individuals are 

[35, 45, 61, 62]. Considering the impact of accelerated 
aging in racial and ethnic minorities, pain may further 
worsen health in this population. Thus, those already 
at the most risk for poor assessment and treatmentÂ€– 
impoverished and racial and ethnic minority eldersÂ€– 
are particularly vulnerable to diminished health when 
they have pain. Yet, few studies have described the 
impact of chronic pain on health in ethnically diverse 
individuals across the life span.

The chronic pain experiences of vulnerable and 
underserved people have not been well described. In 
a series of studies using 7000 African American and 
Caucasian men and women with chronic pain across 
the life span, important and persistent differences were 
found in health based upon race and ethnicity [98]. 
Overall, African Americans reported significantly 
more co-morbidities, higher pain scores, increased pain 
severity, more suffering, and less control of pain than 
Caucasians across the life span, regardless of gender. 
African Americans also reported increased physical 
disability, i.e., impairment in activities of daily living 
due to pain (e.g., sexual, self-care, occupation, fam-
ily life), and more problems with sleep (i.e., difficulty 
falling asleep, difficulty staying asleep). Regardless of 
age and gender, emotional health was also severely 
impacted by chronic pain in African Americans. They 
were significantly more depressed (moderate to severe 
depression) and had more symptoms consistent with 
PTSD and anxiety than Caucasians. These findings 
may reflect poor assessment, inadequate treatment, 
over-reporting differences or some combination of all 
of the above. However, most individuals with mental 
health disorders do not receive treatment while racial 
and ethnic minorities and socio-economically disad-
vantaged individuals are often more reluctant to seek 
treatment than Caucasians. Thus, it follows that the 
adverse sequelae associated with pain are more likely 
to decrease their overall health and well-being while 
further diminishing their quality of life.

Pain assessment
An extensive literature documents the benefits of optiÂ�
mizing pain management. The Agency for Health 
Research and Quality [formerly the Agency for 
Healthcare Policy and Research (AHCPR)] sponsored 
the development of guidelines for pain assessment and 
treatment for several common conditions e.g., acute 
pain, chronic low back pain, and cancer pain [100–103]. 
In addition, several professional societies have developed 
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suboptimal pain assessment and treatment [39, 55, 59, 
61, 63, 110]. A study in Michigan revealed nearly 30% 
of physicians reported they had not received any med-
ical school, residency, or continuing medical education 
directed at assessing and managing pain [55, 59, 61, 
62, 111]. Thus, it is not surprising that physicians and 
healthcare professionals are ill-equipped to assess and 
treat pain. In addition, clinician knowledge and edu-
cation, healthcare system factors, trust, legal factors, 
and clinician variability in decision-making influences 
how well pain is assessed and treated.

Racial and ethnic minorities are at risk for poor 
pain assessment [34, 112]. Todd’s studies in the emer-
gency department revealed a two-fold difference in the 
ability to receive analgesics based upon patient ethni-
city in patients with isolated long bone fractures [111]. 
The majority of Hispanics (55%) with isolated femoral 
shaft, tibia, fibula, or humerus fractures received no 
analgesics while 74% of Caucasians with similar injuries 
received analgesics. Pain assessment appears to be the 
most likely mediator for the physician decision-making 
as well as severity of illness. In a 1994 follow-up study, 
Todd found no differences in pain assessment when 
patients had less severe bone trauma [113]. Schulman’s 
study using black and white actors presenting with 
similar acute chest pain complaints found women and 
racial and ethnic minorities received lesser quality care 
for their chest pain complaints [114]. Bernabei’s study 
of black and white elderly nursing home residents with 
cancer found that blacks were less likely to have their 
pain score assessed and documented in their medical 
charts [115]. Blacks were also 63% more likely than 
whites to receive no pain medications. Even when they 
reported daily pain (40%), 25% received no analgesics 
whatsoever. Sickle cell anemia is often considered the 
sine que non for disparities in pain care [34, 113]. The 
sickle cell patient (often a racial or ethnic minority) 
presenting to the Emergency Department with acute 
pain is where the healthcare provider-patient inter-
action can be challenging and fraught with the poten-
tial for racial stereotyping, mistrust, and problematic 
physician–Â�patient communication. Patients with 
sickle cell anemia (and their families) provide com-
pelling stories documenting poor pain assessment and 
inadequate pain care during acute pain crises and for 
the chronic pain that often follows. However, Ng found 
that, although ethnic minorities were prescribed less 
opioid analgesics for their pain via patient-controlled 
analgesia following similar orthopedic procedures 
than whites, the amount patients self administered did 

assessed and managed [55, 59, 61, 62]. As previously 
mentioned, although the gold standard for pain assess-
ment is patient report, clinician estimates of a patient’s 
pain intensity are often lower than the patient’s report 
[93]. Complementing or complicating the process is 
patient behavior, communication styles, clinician–
patient communication, and stereotyping. There are 
often differences in the way the elderly, women, racial 
and ethnic minorities communicate their pain experi-
ences regardless of socio-economic status [93]. These 
communication difficulties are especially problematic 
if there is also a language barrier. These differences 
increase the likelihood of miscommunication and poor 
communication as well as the pain complaints being 
discounted, especially when the patient’s gender, race, 
or ethnicity is not the same as their clinician’s [107]. 
In addition, most measures used to assess pain lack 
cultural and linguistic sensitivity and fail to take into 
account the patient’s literacy, in general, and health lit-
eracy, in particular.

Biological, physiological, and social mechanisms 
may explain differences in vulnerability to pain. 
Differences in pain-learning, culturally imposed fac-
tors, pain care beliefs, and gender and social roles may 
predispose certain individuals toward actions that 
exacerbate rather than minimize threats to pain. There 
is wide variability in responses to experimental pain 
models with differences in pain response attributed 
to race, ethnicity, gender, disease, age, culture, socio-
economic status, past experiences, response bias, and 
experimental setting [78, 109]. However, the ability to 
correlate experimental pain differences to the clinical 
pain syndromes is unclear.

Disability, depression, and pain intensity issues 
often complicate chronic pain assessment and manage-
ment. In a study evaluating race, age, and gender influ-
ences among black and white clusters of chronic pain 
patients (i.e., chronic pain syndrome, good pain con-
trol, and disability with mild pain syndrome), impor-
tant racial and age-related variability in pain symptom 
severity when patients presented with similar physi-
cal, emotional, and pain characteristics were revealed 
[99]. Overall, these findings show racial and ethnic 
minorities experience more disease burden than their 
Caucasian counterparts.

The major and most important building block for 
quality pain care and physician pain management 
decision-making is optimizing pain assessment. Yet, 
this is a neglected topic in most medical, nursing, den-
tal, and pharmacy school curricula, further leading to 
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[122–124]. This coping style is consistent with the atti-
tudes and beliefs of some minorities where blacks with 
chronic pain tend to believe race and ethnicity affected 
the healthcare and pain care they received. They also 
believed good patients avoid talking about pain, and 
pain medications could not really control pain [119]. 
These findings point to differences in trust and prob-
lematic communication while begging the question 
whether the origin of these perceptions and attitudes is 
due to their previous healthcare experiences. Thus, dif-
ferences in social support, coping styles, and attitudes 
may contribute to how an individual experiences and 
lives with pain.

Variability in accessing and treating 
pain
Although pain is ubiquitous, healthcare providers are 
not knowledgeable or satisfied with the pain care they 
provide. Physicians express confidence in their pain 
management with little knowledge and varying goals 
for pain relief based upon the type of pain [55, 59, 61, 
62]. Physicians report lower goals and less satisfaction 
with their chronic pain management while providing 
lesser quality pain care when compared to acute and 
cancer pain. This is an important consideration since 
the physicians reported seeing a higher percentage 
of chronic pain patients. Race, age, gender, and class 
seem to play a role in how physicians make their deci-
sions for similar pain problems. The inability to receive 
chronic pain complaints contributes to sub-optimal 
care. An analysis of the workers’ compensation sys-
tem revealed racial and ethnic minorities were twice as 
likely to be disabled 6 months following occupational 
back injuries than Caucasians [125]. Altogether these 
findings suggest treatment disparities lead to increased 
disability.

Sub-optimal pain management leads to poorer 
health status and quality of life. In a chronic pain sam-
ple, blacks believed they should have been referred to 
a pain center sooner, reported decreased access to 
healthcare overall, and believed ethnicity influenced 
pain care [119]. Several studies show minorities with 
cancer pain received significantly less potent anal-
gesics than those recommended by the WHO [3, 58, 
64]. In settings with predominant minority patients, 
the majority were under treated using WHO stand-
ards. Anderson showed physicians under estimated 
pain severity for the majority of the Hispanic and 
black patients [3, 58, 64]. Overall, racial and ethnic 

not differ based upon race [116]. These findings sug-
gest physician variability in prescribing analgesics.

Patient barriers, perceptions, and 
attitudes
Several patient related-barriers prevent optimal pain 
assessment. While health insurance coverage pro-
vides access to medical care it does not ensure equal 
health or healthcare delivery [117, 118]. Racial and 
ethnic minorities are also more likely to be uninsured 
or underinsured. Not having health insurance, a phys-
ician, or a usual source of medical care hinders access 
to quality pain care. Individuals without health insur-
ance coverage or a primary care physician are more 
likely to use emergency departments for care and have 
less access to specialty care. Even when minorities have 
a primary care physician and health insurance, they 
may experience more difficulty in securing referrals 
to specialty physicians from their primary care phys-
ician. Since there is a close association between race, 
ethnicity, and income, rising co-pays for healthcare 
services tend to impact racial and ethnic minorities 
disproportionately more than whites. These findings 
are consistent with literature reporting blacks having 
increased difficulty paying for healthcare and chronic 
pain being a major problem, despite having insurance 
and access to a tertiary care pain center [119]. Overall, 
racial and ethnic minorities have less access to pain 
management specialists, receive less pain medication, 
and are at risk for under-treatment of their pain com-
plaints while also having an increased disease burden 
for many Â�co-morbid conditions associated with pain, 
e.g., diabetes, cancer.

Patient coping styles, attitudes, and experiences 
may influence their healthcare preferences, informa-
tion seeking, and decision-making [119]. For instance, 
passive coping and catastrophizing is detrimen-
tal to successfully coping with a pain problem [120]. 
Overall, blacks with chronic pain report significantly 
more suffering due to pain, less ability to control their 
pain symptoms, and more impairment in their sleep 
due to pain than whites regardless of age or gender 
[44, 121]. There are also differences based upon age 
with older blacks reporting more ability to cope with 
pain than younger blacks, younger whites, and older 
whites [45]. John Henryism (i.e., a pattern of high out-
put active coping characterized by working harder 
against a potentially insurmountable obstacle) is asso-
ciated with hypertension and bodily pain in blacks 
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upon race and ethnicity, gender, age, and class that 
are often overlooked. Longitudinal and prospective 
studies examining the long-term effects of pain on 
overall health and well-being in an ethnically diverse 
population are necessary. Appropriate cultural and 
linguistic interventions must be developed to ensure 
quality pain assessment and management such that 
racial and ethnic disparities in pain care are reduced 
and eliminated. The role of healthcare provider vari-
ability in pain management decision-making as well 
as healthcare system factors must be examined. In a 
climate where there is increasing attention regarding 
patient safety, inadequate pain assessment and treat-
ment must also be viewed as a quality of care issue. 
By improving pain care in the underserved and most 
vulnerable populations, the quality of pain care will 
be improved for all [44]. Overall, adequate pain relief 
is a human rights and social justice issue and there 
remains much more to do to improve the quality of 
pain care for all [44].
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In 2000, the United States government passed into law 
a provision declaring the 10-year period 2001–2010 
the Decade of Pain Control and Research. In 2010, at 
the end of this decade, many of the obstacles for deliv-
ering evidence-based methods of controlling pain still 
remained [1] and federal support for pain research is 
diminishing rather than growing [2, 3]. While camps 
of investigators are each making respectable inroads 
towards understanding pain, there is no over-arching 
agenda or roadmap guiding the future of pain research 
as a discipline. This chapter attempts to identify several 
broad topics where meaningful advancements could be 
made in order to more fully address the needs of indi-
viduals suffering from pain. These are as follows:Â€(1) to 
better understand the neurobiological underpinnings 
of pain so as to use this information to move towards 
a mechanistic understanding of pain and personalized 
analgesia, (2) to enhance the validity and sensitivity of 
current methods of assessing pain and chronic illness, 
(3) to enhance the capacity to train junior investigators 
in emerging methods for studying pain such as tech-
niques in neuroimaging and novel clinical trial designs, 
(4) to gain a better understanding of the factors respon-
sible for some individuals transitioning from an acute 
pain condition to one that is chronic, and (5) to identify 
novel methods of moving evidence-based pain inter-
ventions into clinical practice.

Looking forward by learning from  
our past
A brief look at the history of pain research helps to 
provide a perspective for understanding how we 
have arrived at our current understanding of pain 
and reveals how pedagogical biases about the nature 
of pain shapes the availability of interventions and 
a society’s ability to treat chronic pain effectively. 
Hopefully the next generation of pain research will 
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successfully dismantle poorly working paradigms 
from the past and break new ground aligned more 
fully with evidence.

Pain has been a recognized part of the human 
experience for thousands of years. Some of the earli-
est writings about pain date back to 2600 BC [4]. Early 
notions about pain considered it to be the product of 
evil magic or demons that entered the body though 
its openings (e.g., wounds). The pain that was experi-
enced was not considered to come from the body itself; 
but rather from the activity of the evil spirits within the 
body. Relief from the pain was therefore left to inter-
ventionists with expertise in removing demons (e.g., 
sorcerers and shamen) who believed that spirits left the 
body through bodily fluids (e.g., vomiting, sneezing, 
urinating, sweating, bleeding). Healers would there-
fore encourage the flow of bodily fluids using a variety 
of means [5, 6].

Greek and Roman societies developed new ideas 
about the nature and origin of sensation that involved 
nerves for both movement and sensation. Theories on 
pain were advanced by thinkers such as Hippocrates 
and Plato who viewed pain as being attributable to nat-
ural body processes rather than the supernatural [5, 6]. 
Such ideas were short-lived however for as the Roman 
Empire fell so did a focus on the physiological basis of 
pain perception.

During the Middle Ages (e.g., between the sixth 
century and the Renaissance period), much of the 
Western world was under the control of the church. 
Christian societies were notorious for imbuing pain 
with religious meaning [7, 8]. During the Middle Ages, 
pain was thought to be God’s punishment to human-
ity for Adam’s original sin. Thus, bodily defects, painful 
illnesses, and death were attributed to the will of God. 
Interference with the will of God was not encouraged 
and as such, interventions aimed at relieving pain were 
less common than in previous eras.
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sense in the USA and the world at large that pain needs 
to be treated aggressively when possible [10] and should 
be considered a disorder worthy of treatment in its own 
right [11]. With chronic pain still affecting between 
15Â€and 20% of adults [12, 13], there remains a societal 
mandate to continue to advance our understanding of 
pain and to move our best treatments into the clinical 
arena. The remainder of this chapter examines a research 
agenda containing some of the more promising avenues 
of research for accomplishing this objective.

Using genetics and other methods to 
develop a mechanistic understanding 
of the pain in each individual, to 
achieve personalized analgesia
Pain sensitivity is thought to be partially heritable, a 
finding first identified in rodents by several independent 
laboratories [14, 15]. In humans, twin studies provided 
some of the first evidence that pain sensitivity might be 
inherited in a variety of pain conditions including low 
back pain [16], dysmenorrheal pain [17] and irritable 
bowel syndrome [18]. These studies suggest that up 
to 50% of the variability in pain can be attributable to 
genetic influences and that of that 50%, a quarter of the 
variance is likely attributable to structural pathology 
with the remaining three-quarters being attributable to 
genetic influences on central pain processing [19].

The heritability of pain sensitivity does not suggest 
that some individuals are sensitive to pain while others 
are not; rather, there is great variability in pain sensi-
tivity within any given sample of humans [20]. For a 
specific individual, pain sensitivity may be related to a 
genetically determined “set point” of sensitivity, which 
influences pain perception to a far greater extent than 
how much inflammation or damage can be identified 
in peripheral tissues. Chronic pain may therefore be 
a partially heritable disease with specific bodily loca-
tions being less relevant than an individual’s geneti-
cally determined set point for pain sensitivity.

A number of genes appear to be responsible 
for determining this “set point” of pain sensitivity. 
Evidence now supports genes such as catechol-O-
methyltranferase (COMT) and GTP cyclohydrolase 1 
(GCH1) to be amongst many that exert significant con-
trol over human pain perception [21–23, 93].

COMT is one of the more heavily researched can-
didate genes related to pain sensitivity. COMT codes 
for one of the enzymes that degrades noradrenaline 

The Renaissance and Classical periods resurrected 
ideas from a thousand years earlier suggesting that the 
brain and spinal cord worked together to produce sen-
sations of pain. During this period, pain fell under the 
purview of medicine and physicians began using opium 
and sherry to control it. The medical emphasis, however, 
was not to eradicate pain; but rather to use it in a control-
led manner to stir vital healing forces. Interventions that 
produced great pain were thought to be the most power-
ful and effective. Thus, interventions that “stirred” weak 
or dormant vital forces in the body were desirable and 
considered necessary for the promotion of healing [8].

It was not until the eighteenth and nineteenth cen-
turies that pain relief became viewed as a societal good. 
Surgeons capable of performing procedures quickly, 
with as little pain as possible, became valued and were 
considered to be the most skilled. The introduction of 
surgical anesthesia, however, changed how the western 
world thought about pain. The intrigue surrounding 
anesthesia and narcotic analgesics to eliminate acute 
pain from injuries and medical procedures produced 
a false confidence that the pathophysiology of pain was 
largely understood. Such false confidence contributed 
to the belief that pain, resistant to conventional treat-
ment, was a psychiatric illness [8].

The bifurcation of pain into physical vs. psycho-
logical or real vs. fabricated is perhaps the greatest mis-
step early clinicians made in trying to understand pain. 
This bifurcation artificially cleaved from consideration 
the important role of the mind in mediating the per-
ception of pain and for many years fractured the study 
of pain into the physiological and psychological.

In 1965, the introduction of the gate control theory 
of pain provided a neurobiological model that helped 
to reunite the mind and the body and explained how 
clinical pain reports could be inconsistent with observ-
able physical damage [9]. This theory ascribed impor-
tant roles for learning, behavior, cognition, and affect 
in the perception of pain and as such, opened the door 
for professional disciplines other than physicians to play 
important roles in the study of pain. In 1972 John Bonica 
held the first international meeting of scientists inter-
ested in the study of pain. This meeting evolved into the 
International Association for the Study of Pain (IASP) an 
international organization with numerous country-spe-
cific chapters such as the American Pain Society in the 
USA, each espousing the importance of an interdiscipli-
nary perspective on pain. Thus today, pain is thought to 
be an integrated subjective personal experience involv-
ing nociception, affect and cognition. There is a strong 

  



Section 5.â•‡ Practice, policy, and research

448

Most who study the genetics of pain believe that 
there will be scores of genes that play some role in pain 
and sensory sensitivity, and that this information will be 
very useful clinically in selecting treatment for a given 
individual. For example, if an individual is identified 
as having fibromyalgia (FM) or another heightened 
central pain transmission state, genetic testing may 
identify that the patient displays the COMT high pain 
sensitivity haplotype, and this patient may respond 
better to drugs that affect catecholaminergic function. 
Conversely, another patient with a polymorphism in 
a gene involving glutamate breakdown might respond 
better to a drug that modulates glutamatergic activ-
ity. As genome-wide association studies become more 
affordable, researchers will have a greater ability to 
identify genetic variances responsible for set-points as 
well as genotypes associated with affective vulnerabil-
ity that may in part drive the transition from an acute 
pain state into one that is more chronic. For example, 
individuals with genetic predisposition for heightened 
pain or affect may need supplemental preparation (e.g., 
coping resources, behavioral interventions or addi-
tional medications) prior to or following surgery.

Genetic testing represents only one part of the 
diagnostics that will allow us to personalize analgesia. 
Due to the extensive changes that can occur to sensory 
processing systems with stress and other factors, epi-
genetic and other post-transcriptional changes lead to 
variations in pain processing that cannot be predicted 
simply with genetic testing. Functional tests of relevant 
pain and sensory processing systems need to be devel-
oped and validated for use in clinical practice. Such 
tools would allow us to identify patients with diffuse 
hyperalgesia/allodynia, global sensory sensitivity, cen-
tral sensitization, and the absence of descending anal-
gesia, which like genetic information, would inform 
the choice of appropriate analgesic strategies.

Looking to the mechanism rather then to the 
regional diagnosis has been helpful in gaining insight 
into a number of chronic pain conditions. For example, 
hyperalgesia and/or allodynia in both clinical sites as 
well as “neutral” sites has been identified for a number 
of chronic pain conditions including irritable bowel 
syndrome, temporomandibular syndrome, tension 
headache, idiopathic low back pain, tension headache, 
and vulvodynia [30–38] suggesting a diffuse central 
(rather than regional) etiology of these conditions.

Within studies of chronic pain conditions, there is 
a widely distributed range of hyperalgesia/allodynia. 
Since a distribution exists for hyperalgesia/allodynia 

and dopamine. In rats, inhibition of COMT results in 
a profound increase in pain threshold (e.g., being less 
sensitive to pain) [24]. Zubieta was the first to show that 
COMT affected human pain sensitivity, demonstrating 
that those who were homozygous for the Met158Val 
allele were more pain sensitive than heterozygotes, 
and that this effect was partly mediated via mu opioid 
receptors [25]. While some investigators have failed to 
find an association between COMT and pain sensitiv-
ity [26], Diatchenko et al. found that by adding synony-
mous single nucleotide polymorphisms (SNPs) to their 
analysis, the use of haplotype analyses could identify 
three subsets of individuals termed “low pain sensitiv-
ity” (36.5% frequency)Â€– these individuals were more 
sensitive to pain and exhibited rapid metabolism of 
noradrenaline, “average pain sensitivity” (48.7% fre-
quency), and “high pain sensitivity” (10.7%)Â€ – these 
individuals were least sensitive to pain and exhibited 
the slowest catabolic rate of noradrenaline [23]. More 
recent work suggests that in animal models, pain ampli-
fication associated with low COMT activity may also be 
mediated through B2-adrenergic and B3-adrenergic 
receptor mechanisms [27].

Even in conditions with known structural deformi-
ties COMT appears to exert considerable influence 
over pain perception [28]. Within a large osteoarthritis 
database a very weak association was found between 
the degree of osteoarthritis deformity of the knee or 
hip and pain [29]. However, in this database individu-
als with the 158-Met COMT variant had nearly a three-
fold higher risk (p = 0.02) of having pain as compared to 
those with the other genotype variants. This effect was 
fully driven by the women in the sample. Female car-
riers of the Met158Val allele were 4.9 times more likely 
to have pain (95% CI:Â€1.6–14.8; p = 0.005), even though 
radiographic damage to the hip was present in each 
genotype group. This gender difference is not surpris-
ing as COMT is believed to be inducible by estrogen.

A second candidate gene known to be heav-
ily involved in human pain sensitivity is GCH1. This 
gene codes for an enzyme that limits the synthesis of 
tetrahydrobiopterin, which is essential to the produc-
tion of catacholamines, serotonin, and nitric oxide. 
Heightened efficiency of GCH1 would be expected to be 
associated with more limited production of noradren-
aline and serotonin and thus heightened pain percep-
tion. Combinations of SNPs in the study of GCH1 have 
identified a pain-protective haplotype (15% frequency) 
where individuals possessing this uncommon variant 
were less sensitive to painful stimuli [21, 23].
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Similarly, a number of chronic pain states have 
been shown to be characterized by increased tempo-
ral summation, or “wind-up,” on experimental pain 
testing [48, 49]. Since this phenomenon is felt to be 
due to increases of glutamate and substance P at the 
level of the spinal cord, identifying individuals who 
display this phenomenon might identify a subset of 
individuals with central pain who respond to drugs 
that decrease the release or activity of these neuro-
transmitters [50].

Finally, both pain threshold and the integrity 
of descending analgesic systems can also be cor-
roborated by functional MRI (fMRI). Pressure pain 
threshold is accurately measured via fMRI in both 
normal individuals and in disease states, and our 
group has recently found that in longitudinal stud-
ies, fMRI changes over time in parallel with changes 
in both spontaneous pain and experimental pain in 
FM [51–53]. We and others have also demonstrated 
a reduction in stimulus-induced activity in the brain-
stem in FM patients that we feel parallels the defec-
tive serotonergic/noradrenergic analgesia [54, 55]. 
Thus fMRI confirmation of the presence or absence of 
activity in the brainstem could also be used as a tool 
to personalize analgesia.

The utility of these methods is all predicated upon 
educating clinicians that pain occurs not only because 
of damage or inflammation in the region of the body 
experiencing pain. It will be increasingly important to 
educate clinicians to adopt diagnostic and treatment 
strategies that incorporate a more mechanistic under-
standing of the pain in individual patients, acknowl-
edging that different underlying mechanisms require 
differing treatment strategies.

Figure 27.1 provides a suggested mechanistic char-
acterization scheme for chronic pain patients. In this 
scheme, pain is considered to be nociceptive (because 
there is an appropriate inflammatory or mechanical 
stimulus in the periphery), neuropathic, or non-noci-
ceptive (i.e. “central pain”). In general, conditions such 
as osteoarthritis, rheumatoid arthritis, and cancer 
pain are considered prototypical nociceptive pain syn-
dromes. However, certain individuals with these con-
ditions may have elements of non-nociceptive pain, 
thus accounting for the fact that there is sometimes 
a mismatch between the degree of joint space dam-
age, inflammation, extent of metastatic disease, and 
the amount of pain an individual experiences. At the 
other end of this mechanistic continuum are “central” 
pain conditions. Conditions that are primarily due 

and this phenomenon is not present in all individuals 
diagnosed with chronic pain (but rather subsets), it 
might be possible to differentiate those individuals with 
primary peripheral or nociceptive pain syndromes (e.g., 
osteoarthritis) from those who have more prominent 
features associated with widespread hyperalgesia.

Until very recently, there were no studies that exam-
ined whether the hyperalgesia “caused” the pain in 
these “central pain syndromes,” or occurred because 
of the presence of central pain. Diatchenko and col-
leagues performed a longitudinal study of 202 young 
pain-free women, and followed them for 2 years, 
with the outcome of interest being those women who 
developed new onset of temporomandibular disorder 
(TMD) [23]. Fifteen individuals developed TMD over 
the course of this study, and an individual’s central pain 
threshold at baseline (i.e. while asymptomatic, at the 
beginning of the study) was a strong predictor of the 
development of TMD [39]. Moreover, these investiga-
tors showed that polymorphisms in COMT predicted 
both the individual’s baseline pain sensitivity, as well as 
the risk of developing TMD [23, 39]. These data are con-
sistent with the Zubieta studies showing that the COMT 
polymorphisms predicted pain threshold (as measured 
both by experimental pain testing and functional neuroÂ�
imaging) in healthy normal individuals [25].

In addition to genetics and experimental evoked 
pain measurement, other tests have been developed and 
Â�validated to probe specific molecular mechanisms for 
heightened pain states. The two best examples are (1) 
testing for wind-up and temporal summation when look-
ing for evidence of NMDA-receptor mediated central 
sensitization, and (2) performing descending noxious 
inhibitory control (DNIC) testing to assess the integrity 
of descending analgesic activity in both opioidergic and 
serotonergic/noradrenergic pathways [40, 41].

The DNIC test has been shown to be consistently 
abnormal in subsets of both FM and irritable bowel 
syndrome patients [41, 43, 44], and has been shown to 
predict the development of post-operative pain [45]. In 
FM, there are ample data that suggest that the attenu-
ated descending analgesic activity is due to a specific 
deficiency in serotonergic/noradrenergic activity, given 
the complementary descending analgesic pathway in 
humans, the opiodergic pathway, appears to be intact 
and/or even hyperfunctional [46, 47]. Thus assessing 
the integrity of DNIC might identify a group of indi-
viduals who have attenuated serotinergic/noradrener-
gic function, and who might preferentially respond to 
drugs that raise these neurotransmitters.
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relevance beyond pain intensity that impact the lives of 
individuals with pain.

The Outcomes Measures in Rheumatology 
(OMERACT) organization has helped to resolve prob-
lems in outcomes measurement by establishing core 
data sets that should be collected and reported in clini-
cal trials involving rheumatological conditions [57]. 
One task force within OMERACT has focused upon 
domains of relevance to fibromyalgia (FM) a chronic 
pain condition. The work of this group suggests that in 
addition to pain, the assessment of FM should include 
the measurement of patient global impression of well-
being, fatigue, functional status, sleep, mood, ten-
derness/stiffness, and problems with concentration/
memory (i.e. dyscognition) [58] in order to properly 
capture the impact of an intervention and assess the 
well-being of the patient.

The Initiative on Methods, Measurement, and Pain 
Assessment in Clinical Trials (IMMPACT) is a second 
organization focused upon identifying the domains 
that should be assessed in research involving chronic 
pain. This group identifies four core areas for assess-
ment:Â€(1) pain intensity, (2) physical functioning, (3) 
emotional functioning, and (4) overall improvement/
well-being [59]. The remarkable agreement between 
these two independent organizations focused upon 
assessment in painful conditions provides confidence 
that assessment of pain intensity alone is largely insuf-
ficient for chronic pain populations.

A third organization showing similar agreement with 
OMERACT and IMMPACT is the World Health OrgaÂ�
nization, International Classification of Functioning 
Disability and Health initiative (WHO-ICF) [60]. The 
WHO-ICF developed a domain categorization coding 
system that identifies the relevant domains of functional 

to disturbances in pain and sensory processing at the 
level of the spinal cord or brain may need to be treated 
with different classes of drug and non-drug therapies. 
Neuropathic pain has elements of both peripheral 
and central pain and tends to respond to both types of 
treatments.

Individuals with central pain occurring in isolation 
(as in fibromyalgia), or in combination with neuro-
pathic or nociceptive pain can be identified both by 
clinical symptoms, as well as with other types of test-
ing. For example, individuals with “central” pain are 
more likely to have more episodes of pain over their 
lifetime, and more widespread pain [56]. They are also 
more likely to have somatic symptoms other than pain, 
such as fatigue, insomnia, memory difficulties, and 
dysfunction of visceral organs (e.g., irritable bowel, 
interstitial cystitis). They may be more likely to feel 
their pain in muscles than in other structures, and to 
have pain in regions such as the thoracic region that do 
not commonly develop arthritis.

Advances in patient reported 
outcomes measurement
Currently, there is no machine or sensor capable of 
directly measuring the conscious perception of pain. 
Building such a device would be difficult given that the 
conscious experience of pain in humans is a final prod-
uct arising from an integrated processing of sensory, 
affective, and cognitive/evaluative cortical events [52]. 
While it is important to assess the symptom of pain 
in chronic pain conditions, there are also many other 
health-related concerns that contribute to the well-
Â�being of such patients. Currently there are several large-
scale initiatives each attempting to identify domains of 
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above organizations. These organizations are making 
a large investment in needed methodological revi-
sions and advances that will serve medical research in 
general, but that will have relevance to the field of pain 
research specifically. Future large-scale pain research 
initiatives should be certain to leverage the diligence 
and rigor that has gone into the resources being devel-
oped by these organizations.

Training the next generation of pain 
researchers
Historically pain-specific research has been conducted 
by a relatively small group of researchers from the 
fields of anesthesiology, psychology, neurology, neuro-
science, dentistry, and nursing. Such insular training 
has limited the breadth of perspectives, methods, and 
analytic interpretations brought to bear on the aca-
demic challenges of pain research. Additional training 
for junior investigators now entering the field in meth-
ods such as neuroimaging techniques and novel exper-
imental clinical research designs could greatly enhance 
the progress of pain research.

Functional neuroimaging
Functional MRI, positron emission tomography 
(PET), and proton spectroscopy (H-MRS) are all tech-
niques that can be used to non-invasively assess pain 
processing in individuals. To date, these techniques 
have helped to corroborate pain report with corti-
cal activity and to document unique cortical activa-
tion patterns associated with pathological states such 
as hyperalgesia and allodynia [55]. While fMRI can 
be used to examine changes in blood flow in certain 
brain regions when pain stimuli are applied (i.e. the 
BOLD signal), newer techniques such as functional 
connectivity, resting state analyses, voxel-based mor-
phometry, and arterial spin labeling can be derived 
from fMRI sequences and can give complementary 
information about the connection between brain 
regions, absolute (rather than relative) quantification 
of blood flow, and information regarding brain struc-
ture [67, 68].

While various fMRI techniques generally give 
information about what is happening in the brain, 
other neuroimaging techniques can help tell why, by 
measuring the levels of certain neurotransmitters 
involved in pain transmission. For example, PET has 
been used to examine opioidergic and dopaminergic 

status for medical illnesses in general. This large system 
can be broken down into core sets for specific illnesses. 
Currently there are several core sets of relevance to chronic 
pain. These include:Â€chronic low back pain, musculoskel-
etal pain, chronic wide-spread pain, and rheumatologi-
cal conditions [61–65]. When used, this coding system 
helps to identify relevant domains of functional limita-
tions for different diseases/conditions and then provides 
a code (much like an ICD code) that identifies the areas of 
functioning that are affected by the condition.

While IMMPACT, OMERACT, and WHO-ICF 
offer guidance as to the domains of relevance for chronic 
pain conditions, the assessment of those domains must 
be done with valid assessment tools. Often assessment 
measures are developed and validated for specific 
clinical populations which were never intended for 
use in different patient groups. With the recognition 
that many domains need to be assessed in individu-
als with chronic pain comes the challenge of assessing 
these multiple domains with validity and without cre-
ating tremendous patient burden (i.e. filling out many 
questionnaires).

One large scale project to develop brief, yet valid 
assessments of multiple domains of quality of life is an 
NIH Roadmap initiative known as PROMIS (Patient-
Reported Outcomes Measurement Information 
System). In the development of PROMIS, each 
domain was defined generically and then patient 
reported outcome items were developed, linked, and 
calibrated to those specific domain definitions using 
analytic techniques from item response theory. These 
calibrations, based upon large samples of well-char-
acterized individuals, facilitates the use of computer-
adaptive testing, which selects only those items from 
an item bank that provide relevant information for a 
given individual. PROMIS can be used clinically or 
for research purposes for the efficient and generic 
measurement of patient reported outcomes (PROs) 
across a wide range of chronic diseases and dimen-
sions [66]. The benefit of this system is the ability to 
assess multiple domains using fewer items (i.e. less 
patient burden) with greater precision (i.e. increased 
power for clinical trials with fewer subjects). While 
PROMIS was established for the general assessment 
of chronic illnesses; greater precision can be attained 
when the item banks are further developed for use 
with specific illnesses.

The future of outcomes assessment and patient 
characterization for phenotyping studies is likely to 
rely heavily upon the current work in progress by the 
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when implemented in a scientifically rigorous manner. 
To address questions such as how does this intervention 
work in the real world, or how does this intervention 
work in combination with other complementary inter-
ventions (e.g., pharmacological interventions along 
with cognitive-behavioral therapy for pain), an alterna-
tive class of effectiveness designs might be considered. 
One such design is the practice-based evidence for clin-
ical practice improvement design (PBE-CPI) [72].

PBE-CPI relies heavily upon the broad multi-
Â�dimensional characterization of each patient (see 
related section above on advances in patient charac-
terization). It is likely that patients will differ in their 
responses to treatment(s) and experience improve-
ments along a variety of dimensions of well-being, 
not just the primary outcome variable of a study. The 
efficient assessment of multiple outcomes, more gen-
eral hypotheses about improvement, and the assess-
ment of multiple mediator and moderator variables 
help to differentiate these designs from more tradi-
tional RCTs. In addition, these designs utilize minimal 
patient selection criteria and use statistical correction 
for differences between groups of patients rather than 
relying on the imposed artificiality of randomization. 
The advantages of these designs are related to the abil-
ity to conduct these studies in collaborative practice 
networks, at lower cost than RCTs, and the ability to 
identify small incremental benefits associated with 
interventions delivered in combinationÂ€– reflective of 
real world clinical practice.

Another design variant that deviates from the RCT 
are adaptive designs. Adaptive trial design allows use 
of information gathered during the initial period of 
the clinical study to modify subsequent periods of the 
trial without undermining the validity and integrity of 
the trial. The information could be data collected from 
other concurrent studies, emerging literature, or data 
collected from within the study itself. Such considera-
tions may lead to changes in the study endpoint, recal-
culating and amending sample sizes, re-evaluation of 
the control groups, or even alteration of the key assess-
ments required to confirm the methodological and/
or statistical hypotheses stated in the initial study pro-
tocol. This flexibility in clinical trials could improve 
the quality, speed, and efficiency of decision mak-
ing in understanding and treating pain. The adaptive 
trial design approach may have particular advantages 
in small population studies, as well as in exploratory 
studies. Adaptive design appears to be best suited for 
dose escalation trials [73] and for Phase III trials where 

activity in chronic pain states, whereas H-MRS can 
measure non-specific metabolites that are indicative of 
neuronal activity, as well as specific neurotransmitters 
involved in pain transmission such as glutamate and 
GABA [47, 69, 70].

These imaging techniques are now being used by 
the pharmacological industry in the evaluation of 
analgesic drug development, and could eventually be 
used to more accurately diagnose unique characteris-
tics of pain that a given individual is experiencing. The 
ability to quantify cortical activity associated with the 
integrated pain signature [52] permits more sensitive 
evaluation of pain processing when assessing the mer-
its of novel compounds. For example, the enhanced 
sensitivity of these techniques allows the use of smaller 
sample sizes in Phase IIa proof-of-concept studies with 
potential analgesic compounds [71]. Use of such tech-
niques in clinical trials have the added potential to save 
tremendous amounts of time and money in helping to 
make early and accurate “go-no-go” decisions prior 
to investing enormous financial resources in large 
clinical trials in order to learn whether a compound is 
efficacious.

Novel approaches to clinical trials
Randomized controlled trials (RCTs) have long been 
considered the gold standard against which to evalu-
ate the merits of an intervention. Recently, the RCT 
has received challenges and criticism for being too 
narrow in its design to address all potentially relevant 
clinical research questions. Alternative designs are rap-
idly emerging and pain researchers need to be aware 
of these alternative designs so as to be informed about 
which designs would be best to use in addressing spe-
cific clinical questions.

The RCT seeks to reduce variability in a study by 
controlling and equating (by randomization) as many 
sources of variance as possible except for the one vari-
able that the investigator wants to manipulate (i.e. the 
treatment). This design is ideal for (1) understanding 
whether a treatment elicits a specific effect, (2) under-
standing how a given intervention works when many 
other contributing factors are controlled, or (3) estab-
lishing support for the efficacy of an intervention. 
Disappointingly, the RCT rarely reflects the real worldÂ€– 
which is not highly controlled, which does not screen 
out patients by inclusion and exclusion criteria, which 
does not blind patients or clinicians to the care actu-
ally being administeredÂ€– and can be extremely costly 
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[77–82]. One of the more heavily studied predictors of 
the transition of acute to chronic pain was the presence 
of a personality disorder. Personality disorders are 
characterized by a persistent constellation of behaviors 
and inner experiences that are associated with prob-
lematic functioning. The prevalence of personality 
disorders in the general adult population is estimated 
at between 5–15% [83]; but in pain populations per-
sonality disorders are seen at much higher rates, e.g., 
58.4% [84]; 51%, [85]. Current approaches to psychiat-
ric diagnostics identifies 10 personality disorders and 
has grouped them into 3 clusters:Â€“odd or eccentric” 
(i.e. Cluster A:Â€schizoid, schizotypal, paranoid person-
ality disorders), “dramatic emotional, or erratic” (i.e. 
Cluster B:Â€histrionic, borderline, narcissistic, antisocial 
personality disorders), and “anxious or fearful” (i.e. 
Cluster C:Â€avoidant, dependent, obsessive-compulsive 
personality disorders). In one study of patients with 
chronic low back pain, 44% had Cluster A disorders, 
31% Cluster B disorders, and 25% Cluster C disorders 
[85]. In longitudinal prediction studies, the presence 
of any personality disorder has been found to be an 
important predictor of which patients will transition 
from acute to chronic pain [77, 79, 80].

More recent work from psychophysiological and 
genetic studies, suggests that there are many more 
potential predictors of who will transition from acute 
to chronic pain (see earlier section) An individual’s 
susceptibility to chronic pain is highly variable and 
once pain has become chronic, changes (neurobiologi-
cal and behavioral) may have occurred that cannot be 
easily reversed. The lack of well-defined phenotypes 
that reflect not only the psychiatric status but also the 
cellular, molecular, genetic, psychosocial, cognitive, 
and behavioral changes occurring within individuals 
as they transition to chronic pain has been a major bar-
rier in the development of personalized approaches to 
pain intervention.

It is critical that research efforts move toward more 
personalized approaches to pain treatment both in 
the recommendations for interventions and in the 
approaches used in the prevention of acute to chronic 
transition. Importantly, there needs to be a more bal-
anced understanding of the benefits offered by anal-
gesics in the traditional treatment of acute pain, with 
the benefits of psychosocial interventions used in 
combination with analgesics to address the complexi-
ties of chronic pain, which include diminished func-
tional status and other affective/behavioral influences 
onÂ€pain.

sample re-estimation may be required [74]. While 
not without its critics, these designs suffer more from 
uninformed misapplication than from limitations in 
methodology. Education and consensus about how 
and when to properly use these designs could greatly 
benefit the field of pain research [75].

A third design variant that could have application 
in studies of pain is a propensity score matching design 
[76]. Many institutions have implemented databases 
and registries in which large amounts of data have been 
collected over many years on a routine basis. These 
databases are rarely used to answer a priori hypothesis-
driven questions and lack the ability to be randomized 
for group comparisons given the inherent serial man-
ner by which registries are populated. If comparisons 
between groups of patients are desired from such data-
bases (e.g., average pain level in OA pain vs. FM pain) 
it is likely that there will be numerous uncontrolled 
confounding variables (e.g., inherent age differences in 
the samples, sex differences). These group differences 
would need to be controlled for statistically by meth-
ods such as matching or stratification. With increasing 
numbers of confounding variables (which is likely on 
a very large databases) sample size concerns become 
relevant. An alternative design is to control a large 
number of covariates through the use of a propensity 
score. In this example, the propensity score would be 
the probability of being in the OA group or the FM 
group based upon the various covariates needing to 
be controlled. The propensity score is derived through 
methods of regression (often logistic) and each indi-
vidual in the registry is assigned their own propensity 
score. Matching algorithms can then use the propen-
sity score to match OA cases with FM cases thus result-
ing in a balanced matched case-control dataset based 
on propensity score, which will be a subset of the larger 
registry database. Specific outcomes of interest can 
then be compared while being assured that the many 
covariates are equivalently distributed.

Understanding the transition from 
acute to chronic pain
Pain that is unresponsive to traditional pain interven-
tions has often been attributed to psychogenic factors 
[8]. Early investigations into the factors responsible for 
the transition of acute pain into chronicity tended to 
support this notion. For example, a number of reports 
identified depression, anxiety, and personality disor-
ders to be commonly associated with persistent pain 
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interventions, he/she is likely to have difficulty locating 
a qualified practitioner of the intervention. Cognitive-
behavioral therapy for pain is quite different from 
CBT for depression, anxiety, or even diabetes man-
agement. Additional training in behavioral medicine 
or pain medicine beyond the applications of CBT in 
mental health settings is recommended when search-
ing for a qualified provider. Locating such providers, 
particularly in rural settings, is likely to be a challenge 
to the average clinician. Patients with pain may also be 
unaware of the important role that they need to play 
in pain management and as such, may prefer the sim-
plicity of a pill, device, or procedure even though these 
interventions have limits to their efficacy. Taking all of 
these factors into account, even the savviest clinician 
and the most informed patient may still not be able to 
put together the right combination of evidenced-based 
pharmacological and non-pharmacological interven-
tions due to barriers imposed by third party payers. 
Financial barriers to integrated evidence-based pain 
management are perhaps the greatest challenges fac-
ing chronic pain management today. While evidence 
for combination treatment is strong and studies have 
shown clinical benefits and cost-effectiveness for 
multi-disciplinary care routine, access to these treat-
ment combinations remains limited [1]. Research dol-
lars might be better placed in tearing down barriers to 
using the efficacious treatments we already possess; 
rather than spending $ millions on the next compound 
that reduces subjective pain report by another fraction 
of a % point on a visual analogue scale.

Knowing that some of the non-pharmacological 
interventions possess strong evidence for efficacy, new 
modes of delivering these services into the practice 
setting need to be explored and evaluated. Options 
for managing chronic pain in the context of primary 
care are limited. Clinicians need additional options 
that facilitate moving effective behavioral and self-
management strategies into the hands of clinicians 
and their patients.

The provision of standardized educational self-
Â�management resources has demonstrated effectiveness 
in the management of numerous medical conditions 
(e.g., diabetes, cancer, brain injury, and cardiovascular 
problems), has strong evidence of patient satisfaction, 
and is particularly beneficial for reaching out to provide 
healthcare in rural settings when modified to function 
on a telehealth platform [92]. Such resources developed 
for pain management would provide the primary care 
physician with access to standardized evidence-based 

Moving evidence-based interventions 
into practice
Currently, 20% of physician visits are related to pain 
complaints [86] with billions of dollars of the US econ-
omy being consumed by treatment costs, lost product-
ivity, and disability associated with pain [87]. Given 
the magnitude of suffering and the cost associated 
with pain, it is remarkable that the current practice of 
chronic pain medicine has changed little in the past 
three decades. With the exception of a few new com-
pounds, chronic pain management consists largely of 
legacy approaches with little differentiation in practice 
being based upon the type of pain or characteristics of 
the individual patient. For example, a comparison of 
healthcare utilization between 33 000 individuals with 
FM and 33 000 general medical patients found that 
individuals with FM were prescribed four times the 
amount of opioids as general medical patients [88], and 
this is in spite of the fact that there is no evidence from 
RCTs that the pain of FM is opioid-responsive.

Given the need for effective interventions, it is 
unfortunate that some of the most efficacious evidence-
based approaches for chronic pain (i.e. behaviorally-
based or multidisciplinary-based interventions) are 
just as inaccessible today as they were 10–20 years ago. 
The challenge facing clinicians and patients alike is the 
need to ensure that practitioners are educated in the 
latest models of pain and perhaps most importantly, 
ensuring that the economic incentives for delivering 
pain treatments are consistent with evidence-based 
approaches.

There is strong evidence that non-pharmacological 
interventions such as cognitive-behavioral therapy 
(CBT) can improve pain and function in a variety of 
chronic pain conditions [89–91]. Non-pharmacological 
interventions however are less commonly used in pain 
management despite efficacy and relatively lower cost 
[1]. The reasons behind the failure to integrate non-
pharmacological interventions into more routine care 
are varied. While physicians have ready access to infor-
mation about pharmacological agents through industry 
marketing or through continuing medical educational 
courses, non-pharmacological interventions rarely 
get disseminated beyond academic forums, do not 
have marketing behind them, and are more likely to 
be published in non-medical journals. Thus physician 
awareness is a potential pitfall limiting the integration 
of non-pharmacological approaches to pain manage-
ment. If a clinician is aware of these complementary 
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altering neurotransmission are likely to lead to more 
effective pain control. These “high-tech” therapies will 
need to be augmented by finding ways to integrate edu-
cation, CBT, and exercise programs in routine clinical 
care, to create patient-centered “disease management” 
models of care rather than our current care systems. 
As these advances occur we will need to appropriately 
train a new generation of clinician-scientists that can 
translate these advances into routine clinical care.
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Introduction
Over the past two decades, untreated pain has been 
increasingly recognized as a public health concern 
by medical professionals [1] and the general public 
[2]. The primary focus of this concern has been on 
the treatment of pain from cancer, and especially on 
pain management at the end-of-life. There are signs 
that this is changing. In December 2001, the American 
Medical Association (AMA), the Joint Commission on 
Accreditation of Healthcare Organizations (JCAHO), 
and the National Commission on Quality Assurance 
(NCQA) began a 2-year initiative to “improve the qual-
ity and consistency of pain management” focusing on 
pain from back problems, arthritis and cancer [3]. In 
2002, pain management was ranked as “the most chal-
lenging standard for behavioral healthcare organiza-
tions” by the JCAHO [4].

The provision of pain relief poses a unique ethical 
challenge relative to other medical treatments. While 
helping to relieve patients’ pain seems an obvious 
good, the most common treatment for pain is opioids. 
Almost all medical treatments carry unwanted side 
effects, but there is increasing debate about the use 
of opioids to treat chronic non-malignant pain [5] as 
opioids present serious risks and may burden patients 
more than their presenting complaint. Moreover, these 
risks are extremely difficult to quantify. Pain manage-
ment thus requires care to avoid both undertreatment 
and overtreatment of pain. Clinicians have to strike a 
complicated balance of providing pain relief without 
worsening overall patient well-being. Some experts are 
championing broad use of opioids as an expression of 
patients’ “right to pain relief ” [6] and others warning 
us that long-term opioid therapy provides net harm 
to our patients [7]. However, we are generally unsure 
about how to extend the ethos of palliative care to 
the problem of non-malignant pain [8]. We are also 
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not convinced that the invocation of a “right to pain 
relief ” is the best bioethical strategy to help clinicians 
or patients navigate the moral complexity of pain man-
agement. We will present some of the key arguments in 
favor of appeal to a “right to pain relief ” and then our 
reservations about this position.

In this chapter, we will first summarize several 
dominant conceptions and definitions of pain, as well 
as some foundational values for various responses to 
pain. We will then present a brief history of pain man-
agement in America as it has unfolded in government 
initiatives and medical practices, and attempt to show 
how the different definitions of pain and ethical values 
have shaped this history. In particular, we will examine 
how the idea of a right to pain relief was introduced 
as a guide about how best to respond to pain. In our 
view, the appeal to patients’ rights expresses significant 
moral insights, but there are also serious limitations to 
this approach.

Meanings and definitions of pain
In the last several decades, a tremendous change has 
taken place among Western healthcare providers about 
the meaning of pain. Earlier, pain was seen primarily 
as a symptom of a more fundamental health problem 
such as injury or disease. As a symptom of injury or dis-
ease, pain was acknowledged, but not granted primary 
importance. The diagnosis and treatment of the under-
lying disease held the center-stage. The view was that 
clinicians should aim to cure the underlying pathology 
and pain would take care of itself. However, the clinical 
dominance of disease over pain is not as marked as it 
once was. Now, many argue that pain merits treatment 
in its own right, independent of whatever disease may 
or may not underlie it [9].

Given that clinicians now acknowledge the impor-
tance of treating pain itself, a working definition of pain 
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subjective reporting as a means of communicating a 
first-person experience” [10]. But the latest evidence 
indicates that a dispersed and variable set of brain sites 
are activated during pain experience, so we do not 
have even a disjunctive collection of signs that capture 
every instance of pain [11].

A second proposal is that pain is necessarily linked to 
certain third-person observable behaviors (e.g., winc-
ing, avoidance). Again, this proposal has the advantage 
of being third-person accessible, but here, too, there is 
tremendous variance in pain behaviors between indi-
viduals and between cultures. It is thus impossible to 
capture every instance of pain with a finite list of neces-
sary and sufficient pain behaviors. It is also not possible 
to judge whether pain behaviors are “exaggerated” on 
purely scientific grounds by comparing pain intensity 
with pain behavior. Some reference to cultural norms 
of appropriate behavior is necessary [12].

In light of these challenges in developing 
physioÂ�logical or behavioral definitions of pain, the 
International Association for the Study of Pain (IASP) 
has proposed a purely subjective definition of pain, 
wholly dependent on patient reports:Â€ “An unpleas-
ant sensory and emotional experience associated with 
actual or potential tissue damage, or described in terms 
of such damage” [13]. This proposal is unacceptable to 
some, as it seems to abandon the effort to gain third-
person legitimacy for patient pain reports [14].

In our view, a third-person accessible definition of 
pain is not needed to deal with most clinical pain chal-
lenges. We would like to point out that, despite pain’s 
inherent subjectivity, there are essential public features 
of pain that we use when we learn about pain from our 
parents [15]. Clinicians can often find public physi-
ological and behavioral markers that give confidence 
that someone is in pain, although they do not add up 
to necessary and sufficient conditions for identifying 
pain. A large body of research has shown that both pain 
expression and experience are shaped by social factors 
that are shared within a community [16]. Although we 
cannot really feel each other’s pain as we can both watch 
the same sunset, we typically do know when some-
one is experiencing pain. It is, as Ludwig Wittgenstein 
reminded us, distinctly uncomfortable to be in the 
presence of someone in severe pain [17]. In our view, 
clinicians do not need to worry about the specter of sys-
tematic patient deception about pain, even if clinically 
the definition of pain is ultimately grounded in subjec-
tive patient reports. In particular, clinicians need to keep 
in mind that deception about pain is more common in 

is crucial. But this quest for clear definition is compli-
cated by the inherently felt aspect of pain, which makes 
it an essentially subjective experience. What pain feels 
like to its sufferer is not available to observers. One way 
to interpret this inescapable subjectivity of pain is to say 
that pain is ultimately private. The ultimate privacy of 
pain worries many clinicians, who fear being misled by 
patients exaggerating pain or reporting pain that does 
not exist. This fear becomes pressing for many in light 
of the addictive properties of many pain treatments. 
Patients seeking long-term opioid therapy, especially 
without serious or progressive disease, are regarded 
with suspicion. As one primary care colleague of ours 
puts it:Â€“We don’t want to provide opioids for patients 
who claim to have pain in their bodies, but really have 
pain in their soul.”

It might be thought that defining pain carefullyÂ€– 
in a way that makes it clear when someone is or is not 
in painÂ€– might circumvent this worry. Two such pro-
posals are physiological and behavioral definitions of 
pain. Physiological definitions assert that pain is sim-
ply some third-person observable physiological event, 
and variants of these materialistic definitions have 
been endorsed by clinicians and philosophers. Specific 
proposals include, for example, various neuronal activ-
ities, like A delta- and c-fiber firing. The attractiveness 
of this proposal for medicine is obvious, as it would 
allow clinicians to circumvent the fear of being misled. 
Clinicians often prefer to work with objective phenom-
ena, like blood tests, because they are measurable from 
a third-person perspective. If pain just is some neur-
onal activity, then objective tests can be devised for that 
activity, and the clinician can be sure that a patient who 
claims to be in pain really is in pain.

Unfortunately, this definition of pain simply leaves 
out too many cases where we are truly confident that 
the person is experiencing pain, despite our inabil-
ity to locate the pain or the cause of the pain through 
some objective test. Pain is a highly complex physi-
ological and psychological phenomenon, and there is 
no single objective event found in every case of pain. 
Some might hope that it would be possible to create 
a disjunctive criteria set of physiological signs for 
pain, e.g., either c-fiber firing or thalamic and ante-
rior cingulate activation. There have been great hopes 
that functional neuroimaging may sort out subjective 
variability in pain experience. A recent scientific paper 
on pain neuroimaging concluded:Â€ “By identifying 
objective neural correlates of subjective differences, 
these findings validate the utility of introspection and 
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against the physician obligation to protect their patients 
from harm. In the case of opioid use, this obligation has 
most often been interpreted to require physicians to pro-
tect their patients from iatrogenic “physician-caused” 
addiction, as well as to protect them from the potentially 
lethal side effects of various opioids. This was under-
stood as the dominant medical obligation from the early 
twentieth century into the 1970s [20].

This valuing of patient safety puts medical obligation 
at odds with patient freedom. The valuing of freedom in 
medicine has typically been interpreted in America to 
mean that physicians have an obligation to respect their 
patients’ autonomy. In practice, this means that physi-
cians are not allowed to impose their own value judg-
ments on patients’ medical decision-making. Instead, 
the assumption is that patients know their own values 
and are typically the best judges about what course of 
treatment to pursue. But when physicians focus on 
patient safety and addiction prevention, patients’ free-
dom and their requests for opioid therapy can be pushed 
to the wayside. Generally, a focus on patient safety has 
led to restricting access of patients to opioids. The valu-
ing of patient safety, however, can also be interpreted 
to require physicians to relieve their patients’ pain. This 
was the argument of John Liebeskind’s famous article, 
“Pain can kill” [21]. According to this view, opioids are 
the tool that best allows this physician obligation to 
promote patient safety to be met. However, most clini-
cians and most governmental agencies do not interpret 
patient safety as including relief of the patient’s suffer-
ing. This is an interesting position worth examining, 
but is beyond our scope in this chapter.

History of pain management
Let us now turn to an overview of the historical ini-
tiatives and practices that demonstrate these values at 
work. In this brief section, we will primarily be discuss-
ing American history, but similar interactions between 
government legislation of opioids and medical practice 
regarding pain can be found in most Western nations. At 
the end of the nineteenth century in America, the gov-
ernment was not usually involved in regulation of the 
manufacture or distribution of ingestible substances. The 
first federal legislation that constrained such substances 
was the Biologics Control Act (1902) that demanded 
oversight of vaccine production. Prior to this act, there 
were only a few patchy state laws related to food and 
drugs [22]. Narcotics generally, and opiates in particular, 
were not substances that raised concern, and freedom 
to consume these substances prevailed. Medicines were 

settings like emergency departments or urgent care 
clinics, where there is not an enduring clinician–patient 
relationship, than in primary care clinics [18].

Values in pain management
Before presenting some of the history of opioid policy, 
we would like to offer some preliminary remarks about 
two coreÂ€– and sometimes opposingÂ€– values that we 
think have been and continue to be important influ-
ences on governmental and medical responses to opio-
ids use:Â€safety and freedom. In general, governments 
have obligations to protect citizens from various dan-
gers, as well as obligations to respect civil liberties. The 
American government’s involvement in the manufac-
turing, distribution, and consumption of narcotics, 
opiates and opioids highlights efforts to honor one or 
the other of these two values. Early in the history of 
narcotics consumption in America, the government 
left citizens complete freedom to make, sell, and con-
sume these drugs as they saw fit. Through the twentieth 
century, this position has been dramatically reversed, 
leading to stringent government control of narcotics 
generally, and opioids specifically. There is an interest-
ing set of questions that arise about why the American 
government became so concerned to prevent and man-
age opioid use. We will not be pursuing these issues 
here, but some writers have speculated that these wor-
ries were driven by several different cultural forces 
(e.g., disapproval of addiction or pleasure, obsession 
with work and efficiency, fear of loss of control, fear of 
immigrant groups associated with drug use) [19].

American governmental involvement in control of 
opioid consumption to prevent addiction seems to be 
at odds with the background presumption in America 
that citizens should be free to take risks that only affect 
themselves. America has come to treat substances with 
abuse potential in two very different ways. Those that 
are associated with crime, other antisocial behavior, 
and disfavored immigrant groups (e.g., heroin, mari-
juana) have been outlawed. Addictive substances not 
associated with antisocial behavior or its threat (e.g., 
nicotine) have remained legal. Alcohol was briefly 
moved from the legal to the illegal category, but was too 
popular and deeply engrained in our culture to remain 
there. However, the “War on Drugs” remains official 
government policy, with its focus recently shifted to 
prescription drugs [15].

A slightly different story can be seen in the history of 
medical practice and the use of opioids. Patients’ rights to 
control their own bodies are balanced in medical practice 
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medical use and Schedule V drugs having low potential 
for addiction and having accepted medical uses. The 
opioid medications considered most effective in pain 
relief were classified as Schedule II or III (where they 
remain today). This subjected themÂ€– and the physi-
cians who prescribe themÂ€– to considerable attention 
and regulation by the DEA.

During this same time, physicians caring for dying 
patients began to push against these restrictions on 
access to opioids. Initially, this resistance was likely not 
motivated by a strong shift toward valuing patient free-
dom and respect for autonomy. Instead, it was likely 
primarily motivated by a commitment to beneficence, 
and concern to provide better patient care. Much of 
this globally influential work initially took place in 
Britain, in the form of the modern hospice movement 
started by Cicely Saunders and Robert Twycross, both 
of whom cared for patients who were at the end of 
their lives. In providing this care, both became frus-
trated with the nearly exclusive medical focus on cura-
tive efforts, and the associated neglect of the comfort 
of dying patients [27]. For these early advocates of the 
hospice movement, there was moral outrage about the 
reasons used to justify the restrictions on opioid access 
(e.g., fear about addiction or diversion) for patients 
who were literally on their deathbeds.

As the palliative care work inspired by Saunders 
and Twycross extended from dying patients to patients 
with cancer pain, and eventually non-cancer pain, pain 
increasingly became a clinical phenomenon of interest 
in itself. In America, this increased attention to pain was 
linked in bioethics and legal decisions to greater insist-
ence on respecting patients’ autonomy and treatment 
choices. Both of these shifts have encountered resistance 
among clinicians, but the trend is definitely toward their 
adoption. These shifts have coalesced into the call for a 
“right to pain relief.” But it is not clear to us that all these 
different populations of patients experiencing pain 
should be addressed though a single right to pain relief. 
We will discuss these concerns later in the chapter.

Greater support for patient autonomy in the arena of 
pain relief was opposed by shifts in the legal and politi-
cal culture of the American 1980s. Failure of the war 
on illicit drugs as well as continued political concern 
about drug addiction led the DEA to focus on prescrip-
tion drugs, and potential prosecutions of prescribers of 
scheduled drugs [28]. The DEA became concerned with 
the possibility of “diversion,” where prescribers become 
suppliers of opioids to people who go on to sell those 
drugs on the street. New standards of record keeping 

seen as good if they made a person feel good [23] and 
tonics that contained various narcotics, including opiate 
derivatives, were sold without oversight.

As these tonics became increasingly common, 
however, worries arose about the safety of their ingre-
dients, as well as their addictive properties, both 
within the government and the medical community. 
The Harrison Narcotic Act of 1914 was the legislative 
result of the merging of those concerns. It provided the 
first restrictions on the manufacture and distribution 
of narcotics (including opiates), and made access to 
narcotics dependent on physicians’ prescriptions [24]. 
Shortly after the Act came into effect, the courts also 
ruled that physicians could not distribute narcotics 
to addicts. This established a dynamic that has lasted 
until now, of physicians being concerned about poten-
tial prosecution for providing patients with narcotics, 
including opiates and opioids.

The Harrison Narcotic Act was supplemented over 
the next 60 years with various legislative updates. The 
medical community tacitly endorsed its underlying 
value of safety by maintaining an active concern with 
illicit drug use and iatrogenic addiction. Due to concern 
about protecting patients, most clinicians prescribed 
narcotics very sparingly, even to post-surgery patients 
[24] and patients with terminal conditions, in order to 
prevent addiction. For example, in an important text-
book on cancer from 1952, the author described the 
possibility of a patient with terminal cancer becoming 
addicted to opiates as a “hideous spectacle” and urged 
that physicians only provide minimal pain relief at the 
end of life in order to ensure that their patients did not 
become addicts in their last days [25].

These concerns with addiction became more pro-
nounced in late 1960s America, during Richard Nixon’s 
presidency. Several commentators believe that this 
issue became especially pressing at this time due to the 
appearance of drug use and addiction among the coun-
terculture and veterans of the war in Vietnam. In 1971, 
Nixon declared a “War on Drugs” [26], thereby set-
ting the tone for how these substances would be often 
be viewed by the American government and broader 
culture until today. Nixon’s administration argued 
the value of safety, not only to keep people safe from 
becoming addicts, but to keep society at large safe from 
the antisocial actions of addicts. Nixon’s administration 
oversaw the creation of the Drug Enforcement Agency 
(DEA), and the creation of the current system of clas-
sification of drugs into five “schedules” with Schedule 
I drugs being declared highly addictive and having no 
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more significant underlying health problem. While 
this understanding may have helped clinicians to assid-
uously seek the cause of a patient’s pain underlying 
pathological condition, it also led to illegitimate lack of 
concern with patients’ pain. Moreover, in cases of pain 
without further underlying disease (e.g., fibromyalgia, 
non-specific low back pain), thinking of a patient’s 
pain exclusively as a symptom can be an impediment 
to good care. While it is no longer accepted that pain 
is not clinically significant in its own right, no doubt 
some amount of the view that pain is only important 
as a symptom of some other health problem still lin-
gers. And to the extent that it does, the result may be 
what Rich ultimately labels “indifference.” In our view, 
this is indeed a bad reason for not providing pain relief, 
and clinicians should work to ensure that they are truly 
engaging with their patients’ pain in itself.

The final bad reason for inadequate pain treatment 
Rich considers is fear, which he characterizes as “exag-
gerated concerns about addiction, adverse side effects 
and regulatory scrutiny” [29]. We will consider this 
last issueÂ€– regulatory scrutinyÂ€– first. As we discussed 
earlier, in America, the DEA’s placement of many 
pain-Â�relieving drugs in restrictive classes has opened 
the door to the prosecution of physicians who pro-
vide these controlled medications to patients in ways 
that the DEA considers careless. This prosecution is 
not limited to medical malpractice, but has included 
criminal prosecutions for drug diversion. In addition, 
state medical boards have also developed regulations 
regarding the prescription of opioids, largely due to 
worries about iatrogenic addiction, and have initiated 
disciplinary proceedings against physicians who have 
not adhered to the regulations, even when those regula-
tions contradict best practice standards recommended 
by pain specialists [30]. These prosecutions have led to 
physician caution in prescribing these medications. We 
would like to make clear that we think worry about such 
prosecution is a legitimate concern for physicians [31].

ButÂ€– and this is an important caveatÂ€– we also believe 
that physicians may not use fear of such prosecution to 
justify sweeping denial of adequate pain management to 
their patients. The law in America in fact allows physi-
cians great latitude in using schedule II and III drugs, 
and physicians have an obligation to their patients to 
understand what is permitted and to act within actual 
constraints, not imagined ones. In fact, for physicians 
concerned about the legal ramifications of their pre-
scribing practices, it is significant to note that there have 
recently been successful cases brought against physicians 

and patient management were imposed, and the threat 
of criminal prosecution of physicians became more 
substantial. Thus, there is currently a tension between 
government policies regarding opioid use and clinical 
ideals in pain management. We will explore the ramifi-
cations of this tension in the next section.

Bad justifications that lead to 
undertreatment
The current dominant framework for moral obliga-
tion in the arena of pain relief is captured by the phrase 
“right to pain relief.” Advocates of a patient’s “right to 
pain relief ” often invoke it to counteract what they see 
as inadequate support for or illegitimate interference 
in a patient’s access to pain treatments. These advo-
cates typically believe that undertreatment of pain is 
a greater problem than overtreatment, and cite stud-
ies to back up this view. Indeed the phraseÂ€– right to 
pain reliefÂ€– implicitly denies that overtreatment is a 
serious concern. While we will ultimately argue that 
overtreatment can still be a problem and that physi-
cians rightly strive to avoid it, let us first discuss the 
problem of undertreatment. Physicians have at times 
unreasonably limited access to pain medication, and 
this problem merits examination.

Proponents of a “right to pain relief ” have argued 
that physicians are resistant to providing adequate pain 
relief for bad reasons. Ben Rich characterizes these bad 
reasons as:Â€(1) ignorance; (2) indifference; and (3) fear 
[29]. While we do not endorse Rich’s ultimate argument, 
we find these three categories useful for characterizing 
problems in pain management. Let us first discuss the 
problem of ignorance. For Rich, one reason patients 
receive inadequate pain treatment is that many physi-
cians are poorly informed about current best practice 
standards in the arena of pain management. Uses and 
recommended doses for various medications have 
changed dramatically in recent years and not all clini-
cians have kept up. This is, we agree, a bad reason for a 
patient to experience pain, one that all clinicians have 
an obligation to fight against, by supporting education 
in pain management for themselves and colleagues.

According to Rich, clinician indifference to patients’ 
pain also interferes with patients receiving adequate 
pain relief. This is a claim that many clinicians may 
resist. But as we discussed earlier, the focus on pain as 
worthy of specific clinical attention is a change from 
recent medical tradition. For many decades, pain was 
understood “merely” as a symptom of some other, 
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is to:Â€(1) improve relief of all forms of pain to permit 
optimal quality of life and productivity; (2) include a 
right to pain relief in constitutions; (3) enact statutory 
requirements for Â�education of health professionals 
about pain relief; and (4) promote opioid deregulation 
and affordability.

Most of these goals are clearly laudable. We certainly 
support (1) and (3) and offer a qualified endorsement of 
(4)Â€– but we are not convinced that invoking a “right to 
pain relief ” is necessary to achieve these goals. While 
motivated by noble goals, we think that a single “right 
to pain relief ” is ill considered for a number of reasons. 
It encourages over-simplification of the nature of pain 
relief, especially for chronic non-cancer pain. It also 
minimizes the serious side effects of some pain treat-
ments, most particularly long-term opioid use. Pain is 
strongly influenced by social and psychological factors, 
as well as purely physiological events. Thus, physiologi-
cal pain is not separable from a more holistic concep-
tion of suffering. No clinician committed to relieving a 
patient’s pain can afford to do so without engagement 
with these multiple other factors associated with suffer-
ing, and opioids are not always helpful in this project.

In light of the many barriers to adequate pain relief, 
we can appreciate how a “right to pain relief” has become 
such a powerful commitment among many clinicians 
concerned to provide adequate pain relief for their 
patients. Both government policies and pervasive but 
unacknowledged medical commitments have worked 
in concert to prevent many patients from having access 
to medical interventions that might help to relieve their 
pain. As we have argued, many of these barriers are illegiti-
mate, and clinicians have aspired to respond to them with 
a claim on patients’ behalf that would end this problem. 
In this climate, the claim arose that patients had a right 
to pain relief. So understood, the “right to pain relief” 
is often characterized as an antidote for the laws, which 
are seen as curtailing physicians’ abilities to adequately 
prescribe pain-relieving medications, especially opioids 
[34]. And the “right to pain relief” is invoked to encour-
age physicians to abandon what are seen as out-dated and 
immoral attitudes towards their patients’ pain.

Striking the balance

The significance of patient populations and 
locus of pain treatment
What is crucial to notice, however, is that most of 
the arguments that patients have a right to pain relief 

for undertreatment of pain [30]. Of course, the ambigu-
ity of recognized indications for chronic pain treatment 
contributes to physicians’ hesitations to prescribe opio-
ids in the presence of even a remote possibility of legal 
sanctions. We are sympathetic to hesitation in some 
cases, but for a clinician to withhold medically indicated 
medication because the clinician has some vague idea 
that he she could run into legal problems for doing so is 
not acceptable. Like many other areas of medicine, cli-
nicians treating pain not only have an obligation to be 
informed about the current best practices but also to be 
informed about the true state of the law.

As a final note, it is important to keep in mind that 
the same bad reasons that lead to physician undertreat-
ment of painÂ€– ignorance, indifference, and fearÂ€– are also 
endorsed by patients, which leads them to underreport 
their pain experiences [32]. Elderly patients in particu-
lar may be ignorant about what pain relief is possible. 
They may also take their pain to be unimportant in its 
own right, and they may be fearful about government 
scrutiny of the consumption of opioids. In the same way 
that clinicians must guard against their own tendencies 
to adopt these worrisome attitudes, they must assist 
their patients in avoiding these pitfalls as well.

The right to pain relief
As the palliative care movement has gained support 
(since the early days of Saunders’ and Twycross’ work), 
there has also been an increased support for the pro-
vision of pain relief in acute cases. In 1992, the first 
clinical practice guidelines for acute pain management 
were issued by the Agency for Healthcare Research and 
Quality. This, in turn, has led to a growing demand 
to provide more pain relief more generally. In 1995, 
the American Pain Society called for the adoption of 
pain as the “fifth vital sign.” This was followed, in 1998, 
by the Veterans Health Administration developing 
a National Pain Management Strategy and, in 2001, 
by JCAHO developing pain management standards, 
which included the right to appropriate assessment and 
management of pain. These initiatives culminated in 
the Global Day Against Pain (October 11, 2004) during 
which the World Health Organization, the IASP and 
the European Federation of IASP Chapters declared 
that “the relief of pain should be a human right.”

The concept of pain relief as a human right is 
derived from the United Nation’s 1966 International 
Covenant on Economic, Social and Cultural Rights 
“right to the highest attainable standard of health” [33]. 
The aim of the proponents of this right to pain relief 
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not recognized a right to die, it has expressed support 
for a constitutional right to “adequate palliative care” 
and urged states not to obstruct it, notably in the deci-
sions rendered in Washington v. Glucksberg and Vacco v.  
Quill, which we believe is consistent with our commit-
ment to the unfettered access to opioids for terminally 
ill patients.

The second patient population to consider is 
patients with acute pain and/or post-operative pain. In 
these cases, the pain is caused primarily by tissue or 
nerve damage, but can sometimes possibly be affected 
by psychological and spiritual suffering. The pain treat-
ment is typically initiated within medical setting, and 
may continue outside the clinic, but only for a circum-
scribed period of time. Unlike patients at the end of life, 
the trade-offs of good pain relief for these patients are 
the traditional medical risks to life and safety. Because 
pain in these contexts usually responds to traditional 
medical treatments such as repair and medication, 
and typically the course of pain for these patients is 
relatively clear early on, balancing these trade-offs is 
often not that problematic. Moreover, the balancing 
has gotten easier, as better data have been developed 
that show that fears about iatrogenic addiction in this 
patient population have historically been overstated.

Because of these factors, we believe (as with 
patients at the end of life) that there should be a strong 
presumption in favor of providing these patients with 
the pain relief they request. It looks like there are still 
problems in providing this patient population with 
adequate pain relief (e.g., the IASP estimates that 50% 
of post-operative and trauma patients have severe to 
intolerable pain), and we support efforts of clinicians to 
eliminating non-medically-indicated barriers to pain 
relief. Of course, the focus on providing pain relief 
should not be used to discount the serious side effects 
of opioids, and care must be taken to minimize the very 
real increased risks of mortality and morbidity that 
come with high opioid doses [35].

A third patient population that has received signifi-
cant attention in the literature about the ethics of pain 
management has been cancer patients. Historically, 
pain in cancer patients has been grappled with as part 
of the discussion about pain management at the end 
of life. Now, of course, that is no longer the case. Some 
cancer patients are now a better fit in the category of 
patients with acute and/or post-operative painÂ€– short-
term, primarily tissue/nerve damage-related, pain 
experienced in the hospital. But more commonly, these 
successfully treated cancer patients are now part of a 

have been motivated by examination of cases where 
patients were dying. While we accept that a “right to 
pain relief ” has considerable force in such cases, we are 
not convinced that the justification of this ideal with 
this patient population can be easily carried over to jus-
tify a similar claim for other patient populations. We 
think that there are several questions about the pain 
experiences in different patient populations that are 
relevant to the ethical challenges in the provision of 
pain relief:Â€What are the sources of the pain? Where is 
this pain relief normally pursued? What are the trade-
offs involved? We will consider these questions in the 
case of four patient populations:Â€patients at the end of 
life, patients with acute or post-operative pain, patients 
with cancer pain and patients with chronic pain.

First, we’ll consider pain at the end of life. Its 
causes include disease-related tissue, nerve damage, 
and organ failure, as well as psychological and spir-
itual suffering. Pain relief in these situations is typi-
cally administered either within a medical setting or 
under the umbrella of hospice care in the home. Once 
it is clear that the patient is at the end of life, the trade-
offs involved in administering opioids are importantly 
effected. There are no longer substantial commitments 
to providing life-prolonging care, and pain relief rises 
in importance because the underlying disease can-
not be stopped. So while opioid use at the end of life 
can still affect a patient’s physiology and psychology 
in negative ways, these negative effects are often sub-
stantially outweighed by the commitment to easing 
pain in the time that immediately precedes death. In 
our view, a patient’s right to pain relief at the end of 
life is unqualifiedÂ€– if pain medication is requested, we 
believe clinicians should provide it. This view appears 
now to be the dominant view. While there are still 
cases of patients having uncontrolled pain at the end 
of their lives, the consensus among medical practi-
tioners now seems to be that these cases are a failure of 
good Â�medical care.

Of course, worries have arisen in these cases about 
the possibility of opioid use hastening death. Typically, 
these worries have been circumnavigated by appealing 
to the “doctrine of double effect”Â€– that is, the clini-
cian’s intentions underlying the prescription of these 
medications is purely to ease pain (i.e. the intended 
effect), and hastening death (i.e. the unintended, dou-
ble, effect) is simply a wholly unavoidable side effect of 
this legitimate therapeutic goal. While there are impor-
tant concerns about the validity of this argument, it is 
important to note that while the US Supreme Court has 
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Saying that patients have a “right to pain relief ” does 
not facilitate this task. Patients in pain do not always 
appreciate the grave long-term risks associated with 
opioid use. We are extremely sympathetic to their 
requests for pain relief. But the obligation to take 
patients’ pain, and the pleas for relief, seriously, does 
not entail that the physician should simply keep the 
prescription pad at the ready. Physicians are in a posi-
tion to know what their patients may notÂ€– that there 
is such a thing as too much pain relief. Conveying 
this troubling fact to patients, and developing with 
them a treatment plan that is sensitive to this worry, 
is extremely difficult. Creating a climate where cli-
nicians and patients alike view pain relief as a right 
only makes it harder.

There is a battle being waged in the realm of pain 
management. On the one side are people calling for 
greater access to opioids, characterized in our view by 
the call for recognition of a right to pain relief. On the 
other side is resistance to widespread use of opioids, 
typically primarily motivated by fears about addic-
tion. Our analysis, we hope, shows that neither side in 
this struggle is wholly right or wrong. Moreover, we 
believe that framing the clinical struggles associated 
with pain management in this way obscures the true 
challengeÂ€– that of balancing the deep moral obligation 
of medicine to alleviate pain and suffering against the 
commensurate obligation to be very cautious in pro-
viding therapies that offer powerful short-term ben-
efits but that also carry real risks of long-term harm to 
overall patient well-being.

Conclusion
We hope we have shown in this chapter that pain has 
indeed been historically neglected in favor of a fairly 
exclusive focus on disease. For us, this means that 
increased attention to pain is appropriate and impor-
tant. We also believe, however, that there are two 
important problems with the call for a “right to pain 
relief.” First, this call ignores the diversity of clinical 
pain populations and their associated treatment set-
tingsÂ€– in our view, these setting significantly shape 
how a pain treatment should be pursued. Second, the 
claim that there is a right to pain relief implicitly casts 
the harm of unrelieved pain as a lack of access by an 
individual with pain to a clinical service. But there 
are several problems with this implicit assumption. 
For one, it overestimates the role of clinical services 
and underestimates the role of the patient in shaping 

much larger group of patients who experience chronic 
pain without progressive disease. This is the final, 
and most vexing, patient population we would like to 
consider.

The causes of pain in this patient population are 
varied, and sometimes unknown, but often psycho-
logical and spiritual issues are highly significant. 
For these patients, their pain does not have a short 
(anticipated) time-horizon, their pain occurs outside 
of a healthcare institution, and their pain treatment 
must be offered on an outpatient basis, independent 
of frequent medical oversight. And in the assess-
ment of trade-offs, it is often difficult to be confident 
about where the benefits and burdens lie in offering 
opioids for pain management. Often, chronic pain 
does not respond straightforwardly to any standard 
pain management strategies, nor is there likely to be 
a straightforward, finite, anticipated course of the 
pain. These patients’ diseases are not expected to be 
terminal, so their pain management strategies have 
to be integrated into their broader life goals. It is 
with this population that we have reservations about 
appealing to a right to pain relief to guide clinical 
pain management.

The central claim that motivates our position is 
that patients should not have analgesia as their sole or 
primary goal. Desperate patients may state that pain 
relief is their only goal. But if they can be encouraged 
to look beyond their immediate sense of crisis, most 
patients will acknowledge that pain relief must be part 
of their broader set of life goals. Relief from pain is a 
good in itself, but it is significant to patients because 
pain relief would allow them to do other things. Pain 
relief does not always increase the capacity to do other 
things. In the most extreme cases, analgesia is only 
possible with a total loss of consciousness. But even in 
less extreme cases, opioids negatively affect and limit 
patients’ physiological and mental capacities, includ-
ing those needed for e.g., discharging their professional 
responsibilities, pursuing other pleasurable activities, 
and participating in meaningful relationships.

For terminally ill patients, for acutely ill, or post-
operative patients, balancing off these considera-
tions is typically uncomplicated, for the reasons we 
discussed above. But for chronic pain patients who 
are integrating opioid consumption into their daily 
lives with relatively little medical oversight, it is a 
serious challenge for clinicians to offer them assist-
ance that takes their total, long-term well being into 
considerationÂ€– not just short-term pain relief goals. 
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both the pain he/she experiences and the relief that is 
possible. Further, this assumption neglects too many 
other considerations, including the harm associated 
with pain treatments, as well as the other life goals and 
facets of patients’ well-being that must be balanced 
against pain relief.
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Pain and behavioral medicine:Â€The 
coming of age of the biopsychosocial 
model
Even a cursory review of the table of contents for the 
book may arouse an awareness of the broad scope of 
the psychosocial dimension of the field of pain and pain 
management. The importance of the psychosocial con-
text for the field is readily apparent by personal reflec-
tion on one’s own experiences with pain. Appreciation 
of the covert, subjective, and idiosyncratic experience 
of pain is entirely consistent with the central place 
that the psychosocial dimension has assumed in the 
core conceptual framework for scientific inquiry and 
Â�practice in the field.

The biopsychosocial model, as articulated by 
George Engle and others, highlights the inextricable 
and reciprocating relationships among health and 
illness, behavior, and the social context [1, 2]. This 
perspective emphasizes the critical need to examine 
multiple levels of the organism (e.g., molecular, organ, 
person, family) in order to fully appreciate the nature 
of the problem, its contributors, and its impacts. The 
model similarly recognizes that components of the 
system are hierarchically ordered, that components 
are themselves comprised of multiple subcompo-
nents, and that each component is part of a larger 
whole. Furthermore, intervention targeting any one 
component or level of the system necessarily results in 
changes in other components or levels. The biopsycho-
social framework supersedes more simplistic, reduc-
tionistic, and unidimensional biomedical models that 
are consistent with historical and limited mind-body 
dualistic notions of disease.

Of course, many of the clinical implications of the 
biopsychosocial model are recognized as being partic-
ularly difficult to implement in the present healthcare 
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Realizing the promise of optimal pain 
care:Â€What does the future hold?
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system. Such is the case for research and educational 
efforts informed by the model, as well. The model 
encourages what to some seems to be an unwieldy 
and even unrealistic requirement of conducting a 
comprehensive evaluation across multiple levels of 
analysis in order develop a truly integrated treatment 
plan. Proponents of the model argue for investment 
in resources and innovation in this process in order to 
accrue its potential health benefits.

Relationship among healthcare providers, patients, 
and families are also emphasized by the model. In fact, 
Engel suggested that the failure to appreciate the nature 
of provider–patient interactions is a critical flaw of the 
current healthcare system and the practice of medicine 
[2]. The study of such interactions is made even more 
complex when considering the broader context of multi-
disciplinary healthcare delivery systems and models of 
chronic, longitudinal care, and care coordination.

As the field of pain management has embraced the 
biopsychosocial perspective it can be argued that it has 
served a pioneering role in the broader field of behav-
ioral medicine [3]. The accepted definition of behav-
ioral medicine as “an interdisciplinary field concerned 
with the development and integration of behavioral 
and biomedical science knowledge and techniques 
relevant to health and illness and the application of 
this knowledge and these techniques to prevention, 
diagnosis, treatment and rehabilitation” is entirely 
consistent with present day pain management [4]. The 
impact has been felt across clinical practice, research, 
and educational settings, particularly with regard to 
its truly interdisciplinary nature. Explicit attention to 
the experience of pain itself as a multidimensional phe-
nomenon, the increasing attention to pain and its mul-
tiple common medical and psychiatric co-morbidities, 
and the recognition of the importance of a multimodal 
approach to intervention is entirely consistent with the 
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paraverbal expressions of pain, visits to doctors, avoid-
ance of work-related activities and social responsibili-
ties) [10–12]. Turk’s cognitive-behavioral perspective 
played an important role in encouraging research that 
led to the identification of cognitive factors strongly 
and reliably positively associated with pain severity 
and disability [13]. Among factors that have the strong-
est empirical support are such constructs as pain cata-
strophizing [14], fear avoidance [15], low self-efficacy 
and lack of perceived control [16, 17] and passive pain 
coping [18].

The biopsychosocial model of pain and pain man-
agement is not without its critics, however. Although 
the validity of the model is generally recognized, its 
application in clinical settings remains challeng-
ing. Conduct of a comprehensive pain assessment 
informed by the model is virtually impossible in busy 
primary care and family practice settings due to time 
limitations, costs, as well as expertise. Development of 
an integrated treatment plan informed by a compre-
hensive assessment is one thing, but enactment of the 
plan represents a burden on the healthcare system and 
patients alike. The need for efficiency in the application 
of the model is quite apparent.

Psychological and psychiatric 
influences on the assessment and 
management of pain
Assessment of pain begins with respect for each per-
son’s reports of his or her pain experience and always 
circles back to these reports when attempting to deter-
mine the effectiveness of interventions targeting pain 
relief. The chapters in section two of this text detail 
strategies designed to quantify and measure the expe-
rience of pain and pain-related interference with func-
tioning, emotional well-being, and quality of life. These 
chapters highlight each of the core domains of pain out-
come assessment asserted by the Initiative on Methods, 
Measurement, and Pain Assessment in Clinical Trials 
(IMMPACT) consensus group and serve to emphasize 
the importance of assessing the broader multidimen-
sional experience of pain in clinical settings [19]. These 
chapters further highlight significant advances on the 
clinical assessment front, including the proliferation of 
an extensive array of psychometrically sound assess-
ment strategies including semi-structured interviews, 
questionnaires and inventories, diaries, behavioral 
observation methods, psychophysiological methods, 
and strategies for assessing the family context.

biopsychosocial framework. In many ways, the increas-
ing emphasis on pain “management” as opposed to 
treatment or cure is symbolic of a more sophisticated 
understanding of health and illness, adjustment and 
adaptation, and health-related quality of life as con-
tinua rather than static states of being.

Application of the biospsychosocial 
model
The chapters by Dennis Turk and colleagues and June 
Dahl open this text with a detailed discussion of the 
biopsychosocial framework and its explicit role in 
defining the practice of pain management. As they 
note, accepted definitions of pain emphasize the mul-
tidimensional nature of pain and specifically highlight 
interactions between biological and psychological sys-
tems. According to the International Association for the 
Study of Pain, pain is “An unpleasant sensory and emo-
tional experience associated with actual or potential tis-
sue damage or described in terms of such damage” [4]. It 
is accepted as a complex perceptual experience involv-
ing all domains of persons’ lives, and multidimensional 
and multidisciplinary approaches to pain assessment 
and management that attend to concomitant changes 
in physical and emotional functioning and overall qual-
ity of life, in addition to pain, per se, are increasingly 
accepted as key components of optimal pain care.

An ever expanding empirical literature continues 
to inform sophisticated understanding of key psycho-
logical and behavioral factors that reliably influence 
the perpetuation, if not the development, of pain and 
pain related disability. Early work focused on person-
ality factorsÂ€– such as having a predisposition towards 
denying emotional and/or interpersonal distress, being 
overly preoccupied with somatic symptoms, or display-
ing features associated with a “depression-prone” per-
sonality such as pessimismÂ€– that were hypothesized 
to be associated with pain severity and the persistence 
of pain over time [6, 7]. Laboratory and clinical stud-
ies on relationships between pain and affect continues 
to be a primary focus of investigation [8]. Operant 
behavioral theory has been influential in emphasizing 
the role of social learning in the experience of pain [9]. 
Specifically, the model has played an important heu-
ristic role in informing research that has identified the 
role of social contingencies (e.g., expressions of sym-
pathy from family members and friends, disability 
payments, prescription medications) for overt expres-
sions of pain, termed “pain behaviors” (e.g., verbal and 
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has documented the benefits of various psychological 
interventions for such pain conditions as headache [23], 
low back [24], and arthritis [25], among many others. 
One particularly influential meta-analysis of the cost-
effectiveness of multidisciplinary pain care, published 
by Flor and her colleagues, documented the benefits 
of such programs on pain and functioning, including 
return to work [26]. A recent line of investigation has 
begun to focus on identification of predictors of change 
during pain treatment, the process of change, and the 
potential to improve outcomes through a process of 
matching individual characteristics with different 
treatments [27–29].

The chapters in section three were selected to 
highlight some of the most common psychological 
interventions for chronic pain including operant-
Â�behavioral treatment, cognitive-behavioral therapy, 
and family therapy. The chapter by Tan and colleagues 
on Complementary and Alternative Modalities rep-
resents an explicit acknowledgement of the growing 
interest in these approaches and the emerging data 
supporting their efficacy. The chapter by Pence and 
colleagues draws attention to the large and continually 
growing psychological literature on pain and cogni-
tion and on the construct of coping, more specifically. 
Advances in this domain will almost certainly continue 
to drive refinements in psychological interventions to 
improve their effectiveness and widespread adoption as 
alternatives to traditional medical approaches to pain 
care. Finally, the focus on treatment approaches that 
integrate pharmacological and non-pharmacological 
approaches is particularly well described in the chapter 
by Leo. Of note is a quite recent publication by Kurt 
Kroenke and colleagues in which a treatment approach 
that combined optimized antidepressant therapy and 
brief pain self-management therapy resulted in clini-
cally meaningful improvements in both depression 
and pain severity for persons with these commonly co-
occurring conditions [30]. We can expect to continue 
to see the proliferation of innovative and integrative 
treatments as investigators and clinicians work side by 
side to address the challenges of managing complex co-
morbid health conditions.

Section four of this text begins with specific consid-
eration of the “bread and butter” of the practice of pain 
medicine, namely the management of common pain-
ful conditions including diseases of the spine, other 
musculoskeletal conditions, arthritis, neuropathic 
pain disorders, and headache. Written by experts in 
the field, these chapters emphasize the diagnostic and 

Continued efforts to develop assessment meth-
ods that can be quickly and reliably employed in busy 
practice settings may be critical to the continued 
application of systematic pain assessment in clini-
cal settings. The “Pain as the 5th Vital Sign” initiative 
promulgated by the Joint Commission, that is, the use 
of a single pain numeric rating scale to screen for the 
presence and intensity of pain, currently serves as the 
sole approach to pain assessment that has found its 
way into routine clinical practice [20]. Although this 
approach has certainly helped draw clinician’s atten-
tion to pain, its obvious limitations leave clinicians 
without an efficient way of quantifying pain’s broader 
impacts on physical and emotional functioning and 
quality of life, and perhaps most importantly, without 
an easy way to reassess the effectiveness of a pain inter-
vention. Current work that employs computer adap-
tive testing to develop more efficient approaches to 
capturing the broader domains of the pain experience 
hold promise in this regard [21].

Section three of this text offers a comprehensive 
look at the broad array of pharmacological and non-
pharmacological approaches to pain treatment that are 
currently available. Advances in the domain of phar-
macological treatment have led to recommendations 
for employing algorithmic, rational polypharmacy to 
optimally treat complex chronic pain conditions that 
are not responsive to single pain medications [22]. 
These approaches further take into account an appre-
ciation of important medical and psychiatric co-mor-
bidities and the need to consider a variety of individual 
difference factors in developing a pharmacological 
treatment plan. Of course, the chapter by Smith and 
Argoff on opioid therapy discusses the central role that 
this class of medications has assumed in the clinician’s 
armamentarium in efforts to promote optimal pain 
control. As the controversy over the increasing use of 
opioids for the management of chronic non-cancer 
pain continues, explicit attention to the safe prescrib-
ing of these medications to protect both patients and 
the broader public from harm will be critical.

As early as the late 1960s, data began to emerge 
that supported the effectiveness of psychological 
interventions for persistent pain, either in the context 
of multidisciplinary pain programs or in isolation of 
other interventions. A range of specific psychologi-
cal interventions have considerable support for their 
efficacy including cognitive-behavioral interventions, 
as well as self-regulatory interventions such as relaxa-
tion training, hypnosis, and biofeedback. Research 
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drive for improved clinical methods for the assessment 
and management of pain has led to calls for increased 
funding across the domains of basic laboratory sci-
ence, clinical science, rehabilitation, and health serv-
ices research [32]. Education and training programs 
for pain medicine physicians, nurses, and associated 
health professionals have blossomed to keep pace with 
the demand for competent healthcare professionals 
with a specific expertise related to pain management. 
The role of a better informed community of patients, 
family members, and advocates cannot be understated 
in promoting improved pain care.

Despite these advances and promise of improved 
pain care, there remain enormous challenges to assuring 
access to appropriate pain treatment for all. Inequities 
of access to optimal pain care abound. The advantages 
of access to competent healthcare providers, analgesic 
medications, and other tools of effective pain manage-
ment afforded to many in parts of the world are largely 
unavailable in underdeveloped regions of the world. 
Even in the USA, significant disparities in pain care 
exist leaving many vulnerable segments of our society, 
including the very young and old, persons of color, per-
sons living in rural and geographically isolated regions, 
those with stigmatized medical and psychiatric condi-
tions, and even women, suffering needless pain.

On the legal, ethical, and policy fronts, numerous 
dilemmas and seeming paradoxes appear to further 
threaten the sustainability of recent advances. As an 
increasing number of governments assert that pain 
management is a human right, an uncertain operation-
alization of this dictum remains. Does this right include 
access to opioid medication, for example, even as pub-
lic health concerns about diversion and addiction are 
on the rise? Where is the balance between providers’ 
interests in protecting personal and public safety and 
patients’ rights to effective pain management? And as 
concerns grow about the safety profiles and unintended 
adverse side effects of analgesic medications, what can 
be done to ensure that access to these medications for 
persons with pain is not diminished in the service of 
protecting others from unintended adverse effects?

The challenges for promoting optimal pain care 
sometimes seem almost insurmountable in the current 
climate, at least in the USA and other Western societies. 
Perhaps no more perplexing is the apparent disconnect 
between the widely accepted biopsychosocial model of 
pain and data supporting a multidisciplinary and mul-
timodal approach to pain assessment and treatment 
and trends in the field of pain management that appear 

management challenges and provide a thorough con-
sideration of state-of-the-art approaches to address 
these challenges. A second set of chapters in this sec-
tion discuss the management of pain experienced 
by persons known to be particularly vulnerable to 
undertreatment of pain, namely persons with terminal 
cancer and other life-ending disorders, children and 
adolescents, the elderly, and racial and ethnic minori-
ties. Excellent contributions by leaders in the field rep-
resent a call for improvement for meeting the pain care 
needs of those most likely to require special attention 
and care.

The chapters preceding this concluding chapter 
serve as a similar challenge to the future leaders of 
the field of pain management. Boris-Karpel provides 
a particularly comprehensive and compelling review 
of the history of the field and the current policy chal-
lenges that demand our collective attention. The final 
two chapters in this section provide equally thought-
ful discussions of the future of scientific inquiry and 
ethical discourse that provides an important context 
for thinking about the future of the field. A recent pub-
lished review of the field of translational pain research 
serves to further characterize trends in our field [31]. 
And, not surprisingly, as the debate about the “right 
to pain management” continues to heat up in western 
cultures, the ethical, legal, regulatory, and political 
contexts of the field of pain management will require 
practitioners in the field to pay close attention to these 
discussions and their implications.

The field of pain management: 
Promise and challenges
The field of pain management has evidenced remark-
able changes in the past several years. These changes 
promise to advance care for millions of persons to 
promote optimal pain control and improve function-
ing and quality of life in a range of clinical and everyÂ�
day settings. Favorable legislation, regulation, and 
policy informed by sound expert opinion and cultural 
influences, and a sense of a moral imperative have 
promoted and sustained these advances in pain care. 
Many advances in the field of pain management have 
been informed by an increasingly sophisticated and 
comprehensive biopsychosocial model of pain that 
has relatively direct implications for care of the person 
with pain. Theory-driven research is on the rise with 
greater attention to research with transparent impli-
cations for changes in practice and policy [31]. The 
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and associated health professional training programs 
have failed to provide an appropriate emphasis on even 
the basic principles of pain and pain management. 
The discordance between the prevalence and costs of 
untreated pain and attention paid to the assessment 
and management of pain in our educational programs 
is simply astounding and hard to understand. The result 
is a healthcare provider workforce that is ill-prepared 
to care for persons with even common pain conditions. 
Not surprisingly, primary care and family medicine 
physicians, for example, report that management of 
chronic pain is by far their most frustrating problem, 
far surpassing their experience in caring for persons 
with complex psychiatric conditions [33]. Without 
an increased focus on training a competent provider 
workforce in the management of pain, the realization 
of improved pain care informed by scientific advances 
and favorable policy and legislation will remain a dis-
tant hope.

It is in this context that the present text was con-
ceived. As expectations for education and training 
of physician pain specialists were broadened by the 
Accreditation Council of Graduate Medical Education 
(ACGME) to incorporate an explicit multidimensional 
and multidisciplinary perspective, a significant gap in 
the available literature on the behavioral and psychop-
harmacological approaches to pain care was identi-
fied. The current text was explicitly designed to fill a 
noted gap by offering a single source text that provides 
a comprehensive and state-of-the-art consideration of 
the biopsychosocial perspective on pain and pain man-
agement with the pain medicine specialist in mind. 
It is expected that the text will serve as an important 
resource for the generalist and other medical special-
ists as well as for nurses and associated health profes-
sionals, as well.

The challenges of building a healthcare provider 
workforce with the competencies necessary for the 
management of pain appear to be large and growing. 
It is increasingly apparent that the access to optimal 
pain care will require the expanded competencies of 
virtually all healthcare professionals, not just the pro-
liferation of board certified pain medicine specialists. 
It seems apparent that the success of this endeavor 
will include at least a two-pronged approach that tar-
gets existing practitioners and encourages continuing 
education to enhance pain management competencies 
and targets physicians in training to the field of pain 
medicine and associated healthcare trainees to develop 
specific expertise in the domain of pain management.

to be more consistent with largely unsupported unidi-
mensional, reductionistic, biomedical models. In the 
recent past, many have decried the diminishing number 
of multidisciplinary pain centers that some have hailed 
as the gold standard for pain care, while observing the 
rapid rise of interventional pain medicine techniques 
and procedures that often lack empirical support. As evi-
dence mounts that non-pharmacological interventions 
for pain, including psychological interventions, struc-
tured exercise, and other rehabilitation approaches, are 
efficacious, insurance coverage for these interventions 
is often unavailable. Although it appears that a balance 
in opioid prescribing is in the wings, it is clear that these 
medications too often are prescribed inappropriately 
and without attention to commonly accepted safety 
practices even as evidence supporting their efficacy, 
at least for chronic, non-cancer pain, is lacking. It is 
clear that considerable work must continue on multiple 
fronts to ensure that the term evidence-based pain care 
does not ring hollow.

A similar discordance between an increasing appre-
ciation and acceptance of the need for more pain research 
and the reality of the funding scene is apparent, at least 
in the USA. Despite the designation of the US Congress 
of the Decade of Pain Control and Research, funding 
in the NIH for pain-relevant research has apparently 
declined in recent years [32]. Despite apparent funding 
limitations, pain researchers continue to make impor-
tant discoveries that have rapidly transformed our 
understanding of previously perplexing and common 
painful conditions including fibromyalgia, complex 
regional pain syndrome, diabetic peripheral neuro-
pathic pain, and even low back pain. These advances 
have yielded new medications and other pharmaco-
logical and non-pharmacological approaches that have 
improved the lives of many. Unfortunately, the trans-
lation of the evidence into practice has been less than 
optimal. More attention to translational research and 
the need to improve processes for rapid and sustained 
dissemination of evidence is clear [31].

Building capacity for optimal  
pain care
In many ways the opportunities and challenges of the 
field converge on the importance of enhancing our 
capacity for graduate, postgraduate, and life-long edu-
cation and training of pain scientists and providers in 
order to build our collective capacity for improving 
pain care. It is widely appreciated that medical, nursing, 
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disease models of pain management will be necessary 
to reverse the current trends. The recent changes in the 
ACGME criteria for education and training programs 
and for credentialing pain medicine specialists are 
important steps in this direction.
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objective, 33
peripheral, 209
recording sensors, 209
rtfMRI, 33
session outline, 209
therapy, 239, 255
types, 208
seeÂ€alsoÂ€relaxation

biological agents 
abatacept, 311
adalimumab, 311
anakinra, 311
etanercept, 311
infliximab, 311
rituximab, 311

biomedical model, 9
pain, 16

biopsychosocial model, 9, 17, 114, 251, 
278, 410

application, 470
behavioral medicine, 469
biological factors, 17
chronic conditions, 17
cognitive-behavioral perspective, 

470
disease evolution, 17
features, 17
illness expression, 16
implemention, 411
interdisciplinary approach, 11
limitations, 469
misinterpretation, 47

operant behavioral theory, 470
pain, 82
psychogenic factors, 17
psychological components, 252
psychological factors, 278
social components, 252
treatment, 28, 114

BPI, seeÂ€Brief Pain Inventory
BPRS, seeÂ€Behavioral Pain Rating  

Scale
BPS, seeÂ€Behavioral Pain Scale
brain derived neurotrophic factor 

(BDNF), 253
breakthrough pain, 6, 206
Brief Pain Inventory (BPI), 50, 59, 

67, 68
German version, 69
interference dimension, 69
pain intensity scale, 69
pain interference scale, 69, 70
psychometrics, 69
RCTs, 70
scales, 69
validation, 69

buprenorphine, 146
bupropion, 345

C2 neuralgia, seeÂ€occipital  
neuralgia

CAM, seeÂ€Complementary and 
Alternative Medicine

cancer pain 
case example, 88
management, 466
palliative medication, 366
palliative patients, 365, 369

catastrophizing, 224, 237, 251
family members role, 238

catechol-O-methyltranferase (COMT), 
448

CB therapy, seeÂ€Cognitive Behavioral 
Therapy

CBT, seeÂ€Cognitive Behavioral Therapy
CDH, seeÂ€chronic daily headache
Center for Epidemiologic Studies – 

Depression Scale (CES-D), 99, 
107

Cronbach’s alpha, 99
validation, 99

central nervous system (CNS), 274
central sensitization, 89, 259, 274
Certified Nurse Practitioners (CNPs), 

115
CES, seeÂ€cranial electrotherapy 

stimulation
CES-D, seeÂ€Center for Epidemiologic 

Studies – Depression Scale
CFR, seeÂ€Code of Federal Regulations
Checklist of Non-Verbal Pain 

Indicators (CNPI), 60



Index

478

chemical pain response, 167
CHEOPS, seeÂ€Children’s Hospital of 

Eastern Ontario Pain Scale
child facial coding system, 173
Children’s Hospital of Eastern Ontario 

Pain Scale (CHEOPS), 57
chronic daily headache (CDH) 

diagnosis, 340
treatment, 345

chronic opioid therapy, seeÂ€long-term 
opioid therapy (LTOT)

chronic pain, 6, 62
allodynia, 202
assessment domains, 450
behavioral treatment, 34
biofeedback, 23, 33
CBT, 454
CDH treatment, 345
in childhood, 190
cognitive shift, 22
conditions causing, 131
drug dosage, 133
drug tolerance, 135
effects, 2, 8, 10, 437, 438
functional analysis, 171
hyperalgesia, 202
“hysteria”, 89
imaging studies, 7
increased longevity impact, 409
insight-oriented approach, 29
interdisciplinary approach, 411
long-term opioid therapy (LTOT), 

149
meditation for, 32
mental disorders, 82
vs. migraine, 344
motivational interviewing, 31,  

32
negative reinforcement, 22
non-cancer, 9
opioid dependence, 85
opioid tolerance, 135
pain diary, 57
“pain-related” behaviour, 29
patient’s understanding, 22
personal control, 23
pharmacotherapy, 133, 138
physical abnormalities, 20
prescription principles, 133, 134
prevalence, 408, 409
prophylaxis, 345
psychiatric disorders, 96
psychological approach, 29
relaxation, 32
required attitude, 8
self-control, 23
sleep difficulties, 75
social learning mechanisms, 18
syndrome, 174
therapeutic missions, 411

treatment, 29
types, 6
seeÂ€alsoÂ€breakthrough pain; learning/

conditioning behavioral model, 
interactive

chronic pain comorbidity 
fibromyalgia, 344
and headache, 344
and opiates, 345

Chronic Pain Coping Inventory 
(CPCI), 54

chronic pain phase, 251
Chronic Pain Sleep Inventory, 75
chronic pain, pediatric, 377

acceptance and commitment 
therapy, 380

acceptance/change model, 380
biospsychosocial model, 379
case study, 387
clinical challenges, 386
functional disability, 381
headache, 377
medications, 377, 378
musculoskeletal pain, 377
PADS, 378
psychosocial treatments, 378
recurrent abdominal pain, 377
rehabilitation literature, 381
rehabilitation model, 378
rules, 382
sick role behavior, 379, 386

clinical best practices 
admission, 423, 425
awareness creation, 425
case study, 425
collaborate treatment plan, 425
comfort–function model, 423
comprehensive pain management, 

423
pain assessments, 422
substance abuse treatment, 425

Clinical Nurse Specialists (CNSs),  
115

clinical trials 
adaptive trial design, 453
PBE-CPI, 452
propensity score matching design, 

453
RCT, 452
self-management resources, 455

CME, seeÂ€continuing medical 
education

CNPI, seeÂ€Checklist of Non-Verbal 
Pain Indicators

CNPs, seeÂ€Certified Nurse 
Practitioners

CNS, seeÂ€central nervous system
CNSs, seeÂ€Clinical Nurse Specialists
Code of Federal Regulations (CFR), 

417

codeine, 144
cognitive behavioral model 

family members role, 236
Cognitive Behavioral Therapy (CBT), 

30, 184, 254, 255, 279, 317, 347, 
369

for adults, 191
arthritis, 319
case study, 198
for children, 190
for chronic pain, 118, 184, 185
cognitive restructuring, 185, 255
components, 31, 117, 186, 255
coping skills training, 255
efficacy, 31, 184, 257, 279
family-based therapy, 124, 241, 242
goal completion form, 186
goals, 185
group therapy, 123
impact on physiology, 317
individual therapy, 188
interventions, 369
issues, 188
meta-analysis, 369
modality, 188
multidisciplinary pain management 

team, 194
pediatric, 239
RCTs, 184, 279
relaxation training, 185
“Stepped Care” approach, 189
techniques, 117
“third generation”, 410
time-based pacing, 185, 186
treatment course, 197
treatment goal, 185
treatment manuals, 188
seeÂ€alsoÂ€biopsychosocial model; self-

regulatory treatments (SRTs)
cognitive coping strategies, 25, 221, 

230
active, 25
adaptive, 25
attentional strategies, 216, 218,  

221
avoidant coping, 218
clinical treatment studies, 218
cognitive reframing, 225
composites in research, 214
coping self-statements, 227
coping terminologies, 215
covert, 25
discrete, 216
dissociation, 226
effects of ignoring pain, 217
emotional disclosure, 229
empirically derived composites, 214
gender factor in ignoring pain, 217
ignoring pain, 216, 217
imagery, 221
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inconsistent findings, 215
individual difference  

variables, 215
literature review, 216
overt, 25
pain avoidant coping, 220
pain stimulus reinterpretation, 221
pain-related variables, 218
passive, 25
performance tasks, 218
rationally derived composites, 214
reinterpretation, 225
sensory focus, 224
thought suppression, 216
variables in ignoring pain, 217

cognitive errors 
anxiety sensitivity (AS), 27
catastrophizing, 25
definition, 24
effects on pain, 24
fears, 26
negative thoughts, 24
post-surgical pain, 24
seeÂ€alsoÂ€self-efficacy (SE)

cognitive impairment, 193, 362
cognitive reframing, 225
seeÂ€alsoÂ€reinterpretation
cognitive restructuring, 185, 255

automatic thoughts, 185
biases, 185
worksheet, 187

COMFORT Scale, 57
COMM, seeÂ€Current Opioid Misuse 

Measure
communal coping model, 238

pain catastrophizing, 237
in pediatrics, 237

Complementary and Alternative 
Medicine (CAM), 410

complex regional pain syndrome 
(CRPS), 328, 377

clinical features, 328
type I, 328
type II, 328

COMT, seeÂ€catechol-O-
methyltranferase

conditions response (CR), 166
seeÂ€alsoÂ€learning/conditioning 

behavioral model
conditions stimulus (CS), 166

habituation, 166
US aversive on, 166
seeÂ€alsoÂ€learning/conditioning 

behavioral model
Confusion-Bewilderment, 104
Conquering Pain Act of 350, 419
contingency management – operant 

behavioral (OB) therapy 
application guidelines, 175

indicators, 174

continuing medical education (CME), 
474

coping self-statements, 227, 230
correlational research, 226
variables, 226

coping skills training, 255
cortical pain response, 167
cortical stimulation, 204

CES, 205
rTMS, 204
tDCS, 205

CPCI, seeÂ€Chronic Pain Coping 
Inventory

CPOT, seeÂ€Critical-Care Pain 
Observation Tool

CR, seeÂ€conditions response, 166
cranial electrotherapy stimulation 

(CES), 205
Critical-Care Pain Observation Tool 

(CPOT), 62, 173
Cronbach’s alpha, 99
CRPS, seeÂ€complex regional pain 

syndrome
CS, seeÂ€conditions stimulus
Current Opioid Misuse Measure 

(COMM), 154
cyclophosphamide, 313
cyclosporine A, 313

daily activity diary, 173
DEA, seeÂ€Drug Enforcement 

Administration
Dehydroepiandrosterone (DHEA), 

314
delirium, 362

impact, 362
prevalence, 362

demented patients, 362
cognitive impairment, 362

dementia, 91
demoralization, 360

coping mechanism, 360
vs. depression, 360
development, 360
and factor analysis, 360
prevalence, 360

denial, 363
depression, 26, 87, 191, 291, 358

and ageing, 392
anxiety disorders, 87
BDI, 99, 107
CES-D, 99, 107
clinical studies, 86
comorbidity, 87
dejection, 104
discrete symptoms, 107
duloxetine, 132
features, 360, 361
GDS, 101
HADS, 101

HAM-D, 100
impact on pain management, 399
opioid, 87
prevalence, 360
reasons for, 95
self-report measures, 96
venlafaxine, 132
Zung SDS, 100
seeÂ€alsoÂ€anxiety; chronic pain; 

cognitive errors
depression rating scale 

BDI, 99
CES-D, 99
Cronbach’s alpha, 99
GDS, 101
HADS, 101
HAM-D, 100
Zung SDS, 100

descending noxious inhibitory control 
(DNIC), 449

descending pain response, 167
DHEA, seeÂ€Dehydroepiandrosterone
Diagnostic Interview Schedule (DIS), 

104, 105
diathesis-stress model, 83, 192
dihydrocodeine, 144
DIS, seeÂ€Diagnostic Interview Schedule
discriminative stimuli, 168
seeÂ€alsoÂ€learning/conditioning 

behavioral model
disease, 16
disease modifying anti-rheumatic 

drugs (DMARD), 311
dissociation, 226, 230
distancing, seeÂ€sensory focus
distraction, 230
distractions, 144, 218, 219
distress, 360
diversion, 144
DMARD, seeÂ€disease modifying anti-

rheumatic drugs
DNIC, seeÂ€descending noxious 

inhibitory control
doctor–patient relationship, 137
DOLUPLUS-2, 60
drug “schedules”, 462
Drug Enforcement Administration 

(DEA), 414, 462
“drug-opposite” effect, 84
duloxetine, 132
dysesthesias, 276
dysphoric symptoms, 360

EEG, seeÂ€Electroencephalography
EFT, seeÂ€Emotionally Focused  

Therapy
electroencephalography (EEG), 203
seeÂ€alsoÂ€biofeedback; neurofeedback
emotion focus, 221

seeÂ€alsoÂ€sensory focus
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emotional disclosure, 229, 230
efficacy, 227
emotional variables, 228
heart rate habituation, 228
interpersonal relationships, 228
negative emotion words, 228
pain catastrophizing, 228
pain related variables, 228

emotional distress 
anxiety, 107
assessment measures, 97
dimensions of, 105, 106
and pain interventions, 105
in pain treatment, 105
POMS, 106
recommendations for CPA, 107
single item measures, 96

emotional expressive therapy, 367
emotional functioning 

assessment necessity, 94
comprehensive pain assessment, 96
dimensions, 95
MMPI, 102
negative emotions, 94
POMS, 106

Emotionally Focused Therapy (EFT), 
244

emotions, 95
“state”, 95
“trait”, 95

end-of-life care, 416, 417
endorphin, 28
EPCA-2, 173
epidural analgesia, 9
Epworth Sleepiness Scale, 335
equianalgesic conversion table, 146

dose conversion, 146, 147
limitations, 146

erythrocyte sedimentation rate (ESR) 
test, 312

escape – avoidance conditioning, 168
seeÂ€alsoÂ€learning/conditioning 

behavioral model
evidence-based algorithm, 135
exercises, 74

Baduanjin, 75
leg-flexion, 75

existential distress, 361
spiritual pain, 361

exposure/desensitization, 176
expressive writing, 227, 230

seeÂ€alsoÂ€emotional disclosure
extinction paradigm, 168

seeÂ€alsoÂ€learning/conditioning 
behavioral model

extractability, 160
dimensions of, 160

FABQ, seeÂ€Fear-Avoidance Beliefs 
Questionnaire

Face, Legs, Activity, Cry, Consolability 
(FLACC), 57

Faces Pain Scale (FPS), 58
Revised (FPS-R), 56

family-based therapy, 240, 241, 242
family systems models, 237, 241
fatigue-inertia, 104
fear-avoidance, 255
Fear-Avoidance Beliefs Questionnaire 

(FABQ), 98
fears 

role in pain, 26
feelings state pain response, 167
fentanyl, 146, 161
fibromyalgia (FM), 344

assessment, 450
pain management, 5
stimulus-induced activity, 449

fibromyalgia syndrome (FMS), 286
ACR criteria, 287
classification criteria, 287, 288
compensation issues, 290
empirically driven criteria, 287
etiology, 286
functional disability, 289
healthcare utilization, 289
history, 288
immunological vulnerability, 292
multidisciplinary, 296
muscle tension, 291
“Muskelschwiele”, 286
neurotransmitters, 292
pain modulation, 292
pathophysiology, 292
patient’s information, 297
psychological disorder, 291
responses, 298
sleep disorder, 291
Smythe’s criteria, 287
stressors, 292
tender points (TPs), 288
treatment, 296
treatment results, 297
work disability, 290

“fibrosistic nodules”, 286
fifth vital sign, 393
FLACC, seeÂ€Face, Legs, Activity, Cry, 

Consolability
fMRI, seeÂ€functional MRI
FMS non-pharmacological treatment, 

296
acupuncture, 295
biofeedback, 295
exercise, 295
hypnosis, 296
light therapy, 295
magnet therapy, 295
manipulation therapy, 295
psychological-behavioral 

techniques, 296

FMS pharmacological treatment, 294
anesthetics, 294
antidepressant, 293
antiepileptic drugs (AEDs), 294
anti-inflammatory drugs, 293
dopamine agonist, 294
growth hormone, 294
opioids, 293
sedatives, 293
SSRI, 293
TCAs, 293

FMS, seeÂ€fibromyalgia syndrome
foramen, 272
functional behavioral analysis, 178, 

179
functional disability, 386

biopsychosocial rehabilitation, 
 380

sick role behavior, 380
functional MRI (fMRI) 

uses, 451
functional status, 358

and depression, 358
impact on psychology, 358
and pain, 358

Gabapentin, 9
gate control theory, 44, 190, 204

neurobiological model, 447
seeÂ€alsoÂ€neuromodulation

GCH1, seeÂ€GTP cyclohydrolase
GDS, seeÂ€Geriatric Depression  

Scale
GDTA, seeÂ€goal-directed therapy 

agreements
Georgia Comprehensive Sickle Cell 

Center, 423
Geriatric Depression Scale (GDS), 51, 

59, 101
Cronbach’s alpha, 101
questionnaire, 101
versions of, 101

geriatric pain 
effects, 437
prevalance, 437

Geriatric Pain Measure (GPM), 59
goal-directed therapy agreements 

(GDTA), 149, 150
seeÂ€alsoÂ€goal-oriented management 

plan; pharmacotherapy
goal-oriented management plan, 136, 

138
GPM, seeÂ€Geriatric Pain Measure
grief process, 361
group therapy, 177, 368

advantages, 187, 191
GTP cyclohydrolase 1 (GCH1), 448
guided imagery, 34, 255

visualization role, 33
seeÂ€alsoÂ€imagery; relaxation
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habituation, 166
HADS, seeÂ€Hospital Anxiety and 

Depression Scale
HAM-D, seeÂ€Hamilton rating scale for 

depression
Hamilton Depression Inventory 

(HDI), 99
Hamilton rating scale for depression 

(HAM-D), 99, 100
Cronbach’s alpha, 100
limitations, 100

Harm Avoidance, 90
seeÂ€alsoÂ€personality disorders (PD)
HDI, seeÂ€Hamilton Depression 

Inventory
headache, 339

AED as prophylaxis, 343
behavioral treatment, 346, 347, 348, 

349, 350
beta blockers as prophylaxis, 343
biofeedback behavioral therapy, 347
CBT, 347, 350
CDH, 340, 345
comorbidity, 339, 340, 341
economic impact, 340
hemicrania continua, 340
interventional therapies, 343
long-lasting, 340
medication compliance, 350, 351
MOH, 341
new daily persistent, 340
pressure related, 341
prevalences, 339
primary, 340
prophylaxis, 343, 345
refractory, 345
relaxation behavioral therapy, 347
SIH, 341
tension-type, 340
transition regimen, 342
treatment failure, 346
tricyclic antidepressants as 

prophylaxis, 343
trigger factors, 347

headache, tension-type 
behavioral therapy, 349
behavioural vs. drug therapy, 349
comorbidity, 350

headaches, cluster, 330
chronic, 330
criteria for, 330
episodic, 329

health care 
disparities, 436, 437, 438, 439, 440, 

441
population projection, 434, 435
providers, 1, 124
socio-demographic factors in,  

434
heart rate habituation, 228

hemicrania continua, 340
treatment, 341

herpes zoster, 7
seeÂ€alsoÂ€varicella zoster virus (VZV)
HIV neuropathy, 149
H-MRS, seeÂ€proton magnetic 

resonance spectroscopy
hope, 361
Hospital Anxiety and Depression Scale 

(HADS), 101
Cronbach’s alpha, 101
self-report measure, 101
subscales, 101

human rights 
and pain treatment, 417

hydrocodone, 144, 146
hydromorphone, 145, 146
hyperalgesia, 7, 202, 276
hyperesthesia, 276
hyperpathia, seeÂ€hyperalgesia
hypnosis, 34, 255, 369

action mechanism, 207
advantages, 207
case study, 208
for chronic pain, 206, 208
components, 34
hypno-anesthesia, 206
hypnotic experience, 206
induction, 206
mode of use, 34
osteoarthritis, 319
pain charecteristics assessment, 206
as pain control, 34
response variabilities, 207
self, 206
sensory substitution, 206
seeÂ€alsoÂ€attentional focus

IASP, seeÂ€International Association for 
the Study of Pain

iatrogenic 
addiction, 461
response, 144

IBCT, seeÂ€integrative behavioral couple 
therapy

IBQ, seeÂ€Illness Behavior 
Questionnaire

idiopathic intracranial hypertension 
(IIH), 341

IFP, seeÂ€Individualized Functional Plan
ignoring pain, 216, 217, 230

effects of, 217
gender factor in, 217
variables in, 217

IIH, seeÂ€idiopathic intracranial 
hypertension

illness, 16
behaviors, 19
expression, 16
seeÂ€alsoÂ€disease

Illness Behavior Questionnaire (IBQ), 
103

scales, 103
imagery, 221, 230

efficacy, 221
experimental studies, 221
moderators, 221
pain related variables, 220

imagination pain response, 167
IMMPACT (Initiative on Methods, 

Measurement, and Pain 
Assessment in Clinical Trials) 
groups, 45

individual therapy, 188
Individualized Functional Plan (IFP), 

382, 384
informed consent 

opioids, 155, 157
insight-oriented therapy, 241
integrative behavioral couple therapy 

(IBCT), 243, 245
seeÂ€alsoÂ€spouse-assisted coping skills 

training (S-CST)
Interdisciplinary Pain Rehabilitation 

Programs (IPRPs), 117
addiction treatment, 120
biofeedback therapist’s role, 116
candidate selection, 120, 121, 122
challenges, 126
chronic condition treatment, 121
CNSs and CNPs role, 115
comprehensive treatment, 118
efficacy, 125
family therapy, 124
group therapy, 124
medication management, 118
nurse care coordinator’s role, 115
objective, 117
occupational therapist’s role, 116
opioid withdrawal, 119
pain conditions, 120, 125
pain psychologist’s role, 115
pain treatment, 117, 121
patient characteristics, 121
patient’s care, 117
pharmacist’s role, 116
physical therapist’s role, 116
physician’s role, 115
rehabilitation progress, 124
“rolling admission” group, 124
services, 122
treatment approach, 117
treatment intensity, 122
treatment team, 114
vocational specialist’s role, 116
seeÂ€alsoÂ€biopsychosocial model; 

Cognitive Behavioral Therapy
International Association for the Study 

of Pain (IASP), 415
interpersonal therapy, 255
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intervertebral discs, 274
intra-articular injection 

OA, 309
intractable pain therapy acts (IPTAs), 

418
IPRPs, seeÂ€Interdisciplinary Pain 

Rehabilitation Programs
IPTAs, seeÂ€intractable pain therapy 

acts

JCAHO, seeÂ€Joint Commission on 
Accreditation of Healthcare 
Organizations (JCAHO)

Joint Commission on Accreditation 
of Healthcare Organizations 
(JCAHO), 415, 418

pain-related standards, 48
“jump sign”, 286

kinesiophobia, 335, seeÂ€(pain-related 
fear)

knee OA, 307

lamellae, 274
LAO, seeÂ€long-acting opioids
law vs. guidelines, 417
LCPA, seeÂ€Liaison Committee on Pain 

and Addiction
learning/conditioning behavioral 

model, 166
behavioral assessment, 172
behavioral treatment, 180
case study, 181
effects on pain responses, 171
exposure – desensitization, 176
functional behavioral analysis, 178, 

179
group therapy, 177
in pain management, 172
interactive, 169, 171
interdisciplinary treatment, 179
observational, 169
observational based therapy, 177
operant, 169
operant conditioning therapeutics, 

176
overt pain behaviors, 173
pain functional analysis, 170
Pavlovian B conditioning, 176
progressive musle relaxation, 176
required research, 181
respondent, 167
respondent based therapy, 176
respondent conditioning effects, 171

levorphanol, 145
Liaison Committee on Pain and 

Addiction (LCPA), 143
lidocaine, 132
lithium, 258
long-acting opioids (LAO), 345

long-term opioid therapy (LTOT), 150
agreement, 159
for chronic pain, 149
documentation, 151
GDTA, 149
informed consent, 155, 157
NOSE, 151
risk management elements, 155
UDT, 155
universal precautions, 155

LTOT, seeÂ€long-term opioid therapy

Major Depressive Disorder (MDD) 
diagnosis, 96

“maldynia”, seeÂ€(chronic pain)129
MBHI, seeÂ€Millon Behavioral Health 

Inventory
McGill Pain Questionnaire (MPQ), 

51, 52
medical prescribers’ protection, 418

guidelines, 417
JCAHO, 418
levels of legality, 417
nonpharmacologic treatments, 418
state-level medical boards, 417

“medically unexplained symptoms”, 
seeÂ€somatoform pain disorder

medication “cocktails”, 118
side effects, 118
seeÂ€alsoÂ€polypharmacy

medication overuse headache (MOH), 
342

treatment, 342
medico-social emergency, 407, 409
meditation, 32, 33

alpha brainwave activity, 32
for chronic pain, 32
forms of, 32
gamma brainwave activity, 32
health benefits, 32
mindfulness, 32
transcendental, 32

meditations, 409
metaphysical paradox, seeÂ€mind-body 

problem
methadone, 84, 145
methadone(b), 146
migraine, 329, 341

behavioral therapy, 348
behavioural vs. drug therapy, 348
biofeedback, 33
CDH progression, 341
vs.chronic pain, 344
comorbidity, 350
criteria for, 329
diagnosis of episodic, 340
economic impact, 339, 340
headaches, 329
lifetime prevalence, 342
and opioids, 345

pain management, 5
personal control, 23
personality, 27
preventable, 341
preventive therapies, 342
refractory, 343, 344
role of comorbidities, 340
unpreventable, 341

Millon Behavioral Health Inventory 
(MBHI), 53

psychological functioning 
assessment, 103

mind-body connection, 410
mind-body problem, 409
mindfulness-based strategies, 223
Minnesota Multiphasic Personality 

Inventory (MMPI), 102
in coping assessment, 102

Minnesota Multiphasic Personality 
Inventory (MMPI-2), 102

clinical scales, 102
vs. NTI, 102

misuse, 144
mitrazapine, 259
MMPI, seeÂ€Minnesota Multiphasic 

Personality Inventory
moderators, 35
MOH, seeÂ€medication overuse 

headache
mood disorders 

as comorbidity, 350
mood stabilizers, seeÂ€anticonvulsant 

drugs
morphine, 146
morphine sulphate, 145
motivational interviewing, 31, 32

“action” stage, 31
“contemplation” stage, 31
“maintenance” stage, 31
“preparation” stage, 31

MPI, seeÂ€Multidimensional Pain 
Inventory

MPQ, seeÂ€McGill Pain Questionnaire
Multidimensional Pain Inventory 

(MPI), 72, 101, 173
Affective Distress scale (AD),  

101
Multidimensional Pain Readiness 

to Change Questionnaire 
(MPRCQ), 55

pain coping strategies, 55
two-factor structure, 55

multidisciplinary pain center (MPC), 
421–22

muscle hypertonicity, 28
cognitive factors, 28

“Muskelschwiele”, 286

narcotic, 143
National Pain Care Act of 350, 419
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NDRIs, seeÂ€norepinephrine and 
dopamine reuptake inhibitors

negative emotions, 94
anger, 95
and pain, 95

negative reinforcement, 178
Negative Treatment Indicators (NTI), 

102
neonatal facial coding system, 173
neuralgia, 329
neuralgia, seeÂ€neuropathic pain
neurofeedback (NF), 210

anterior cingulate, 210
efficacy, 211
QEEG, 210
targets for, 210
seeÂ€alsoÂ€biofeedback; 

electroencephalography (EEG)
neuroglia, 330
neuroimaging techniques, 452
neuroma, 330
neuromatrix model, 252
neuromodulation, 204

cortical reorganization, 204
electrical stimulation, 204
electroencephalography, 203
non-pharmacological, 201
seeÂ€alsoÂ€pain management

neuropathic pain (NP), 6, 328
allodynia, 7, 328
characteristics, 328
CNS hyperexcitability, 331
CRPS, 328
diagnosis, 331
headache syndromes, 328
hyperalgesia, 7, 328
“injury discharge”, 330
ionic channels expression, 331
neuralgia, 329
neuroglia, 330
neuroma, 330
neuron damage, 330
neuropathy, 329
occipital neuralgia, 329
opioids, 331
pathophysiology, 331
symptoms, 7, 276
syndromes, 204, 330
treatment, 7, 332, 333
tricyclic antidepressants, 280
trigeminal neuralgia, 329

neuropathy, 329
syndromes, 328

neurotransmission inhibitors, 258
NNH, seeÂ€number needed to harm
NNT, seeÂ€number needed to treat
nociception, 6, 16
seeÂ€alsoÂ€pain
nociceptive pain, 6

types, 6

nociceptive system, 6
central sensitization, 6
information transfer, 201, 202
peripheral sensitization, 6

nociceptors, 6
non-opioid medications, 179
Non-Communicative Patient’s 

Pain Assessment Instrument 
(NOPPAIN), 60

nonpharmacologic therapy, 282, 309, 
454, 473

nonsteroidal anti-inflammatory drugs 
(NSAIDs), 132, 367

non-terminal pain medication, 135
non-verbal pain response, 167
NOPPAIN, seeÂ€Non-Communicative 

Patient’s Pain Assessment 
Instrument

norepinephrine and dopamine 
reuptake inhibitors (NDRIs), 281

seeÂ€alsoÂ€antidepressant
normal pain, seeÂ€nociceptive pain
NOSE, seeÂ€Numerical Opioid Side 

Effect
NP, seeÂ€neuropathic pain
NRS, seeÂ€numeric rating scale
NSAIDs, seeÂ€nonsteroidal anti-

inflammatory drugs
NTI, seeÂ€Negative Treatment 

Indicators
nucleus pulposus, 274
number needed to harm (NNH), 148
number needed to treat (NNT), 280
numeric rating scale (NRS), 7, 48
Numerical Opioid Side Effect (NOSE), 

151

OA, seeÂ€osteoarthritis
OB therapy, seeÂ€operant behavioral 

(OB) therapy
observational based therapy, 177
occipital neuralgia, 329
OMERACT, seeÂ€Outcomes Measures 

in Rheumatology
OMS, seeÂ€Opioid Management Society
operant behavioral (OB) therapy, 184, 

255
application guidelines, 175

operant behavioral theory, 470
operant conditioning 

indicators, 174
in pain treatment, 172

operant model 
family members role, 236

opiates, 143
LAO, 345
refractory headache, 345

opioid 
abuse, 87
effects, 87

in geriatric, 393, 394
mu opioid receptor, 89

opioid dependence, 84
case report, 86
chronic pain, 85
depression, 87
seeÂ€alsoÂ€addiction; opioid therapy

Opioid Management Society (OMS), 
142

opioid risk tool (ORT), 154
opioid rotation, 145

aims of, 145
factors considered, 147
indications for, 145
principle, 145

opioid therapy, 84
documentation, 151
downhill spiral hypothesis, 85
“drug-opposite” effect, 84
first-line therapy, 149
methadone, 84
SAFE score, 153
substance use, 85
seeÂ€alsoÂ€addiction

opioid-induced hyperalgesia, 84
seeÂ€alsoÂ€opioid therapy
opioids, 132, 137, 142, 143, 145, 367

aberrant drug-related behaviors, 143
abuse, 119
abuse prevention, 4, 461
abuse-deterrent, 160
administration routes, 148
adverse effects prevalence, 148
“balance”, 142
chronic pain, 466
chronic therapy, 149
clinical studies, 148
contracts elements, 155
conversion, 147
dosage, 144
drug ‘schedules’, 462
efficacy, 10, 148
at end of life, 465
endogenous, 28
equianalgesic conversion table, 146
ethical issue, 459
fentanyl patch, 332
first-line therapy issues, 149
in FM, 293, 454
health concern, 161
health issue, 414–15
HIV neuropathy, 149
hydromorphone, 368
hyperalgesia, 10
iatrogenic addiction, 461
issues, 462, 466, 473
management, 10, 11
mechanisms of, 142
methadone, 332, 147, 368
morphine, 332, 368
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narcotic, 143
neuropathic pain, 331
NNH, 148
opiates, 143
ORT, 154
osteoarthritis (OA), 309
oxycodone, 368
oxymorphone, 368
pain severity, 143
palliative care, 462
patient safety, 461
POPP associated activities, 149
pseudoaddiction, 143
pseudotolerance, 143
receptor, 142
recommendation, 413
regulation, 161, 413
risk management, 154
screener and assessment, 153
screening tools, 154
second-line therapy, 148
side effects, 368
SISAP, 153
SOAPP, 154
spinal administration, 148
synergistic effect, 367
tolerance, 133
toxicity, 145
trammadol patch, 332
transdermal administration, 147
treatment, 118, 144

opiophobia, 418
ORT, seeÂ€opioid risk tool
osteoarthritis (OA), 307, 308

causes, 308
CBT, 319
depression, 314
diagnosis, 308
hypnosis, 319
inflammatory mediators, 308
intra-articular injection, 309
knee OA, 307
non-pharmacologic treatments,  

309
osteophytes, 307
pharmacologic treatments, 309
relaxation training, 319
SRTs, 319
surgery, 309
symptoms, 308
synovial fluid analysis, 308
seeÂ€alsoÂ€rheumatoid arthritis (RA); 

systemic lupus erythematosus 
(SLE)

osteophytes, 307
Oucher pain scale, 56
Outcomes Measures in Rheumatology 

(OMERACT ), 450
FM assessment, 450

IMMPACT, 450
WHO-ICF, 450

overmedication, 418
overt pain behavior rating system, 173
overt pain behaviors, 173
oxycodone, 145, 146
oxymorphone, 145, 146

PACSLAC, seeÂ€Pain Assessment 
Checklist for Seniors with 
Limited Ability to Communicate

PADS, seeÂ€Pain-Associated Disability 
Syndrome

PADT, seeÂ€Pain Assessment and 
Documentation Tool

pain, 5, 16, 21, 25, 35, 44, 165, 202, 
215, 249, 422, 434, 435, 447, 460, 
470

acute, 6
adult expressions, 59
affective factor, 25, 33396
allodynia, 278, 448
analgesic selection, 144
anterior cingulate role, 210
anticipated pain, 22
anticipatory anxiety, 20
attitude effect, 46
avoidance behavior, 20
behavioral definition, 165, 460
behavioral response model, 166
benign, 129
biofeedback therapy, 33
biomedically-based 

conceptualizations, 250
biopsychosocial model, 17, 35
brain regions, 203
in cancer, 3, 129
catastrophizing, 83, 120
central pain, 449, 450
chronic, 6
cognitive coping strategies, 21, 35, 

215
cognitive factors, 21, 22, 331
complicated disorders, 115
components, 44
control by brain, 35
desired reduction level, 8, 9
diagnosis, 4, 5
dimensions, 5, 131
effects, 28, 48, 49, 60
and emotion, 96
epidemiology, 408
factors, 18, 20, 190, 191, 203, 363, 

449
as fifth vital sign, 4, 11, 424
function, 3, 274, 459
functional MRI, 449
gate control theory, 63, 447
health care provider’s beliefs, 22
history, 276, 447

hyperalgesia, 278, 448, 449
ignoring pain, 217
imaging studies, 203
indicator of, 5
intensity, 28
interpretations, 23
learned expectation, 22
learning/conditioning behavioral 

model, 166
levels of, 69
measures, 276
mechanistic characterization 

scheme, 449, 450
modulation, 203
muscle hypertonicity, 28
musculoskeletal examination, 278
negative reinforcement, 22, 50
neuromatrix model, 202, 252
neuropathy physical examination, 

278
nociceptive pain, 450
normal, 6
operant formulation, 19
opioid treatment, 144
origin, 16
palliative care, 355, 356
pathological, 6
patient self-report, 47
patient’s interpretations, 21, 22
personal control, 23
physical examination, 278
physical therapy, 178
physiological, 6, 460
physiology of, 202, 275
postoperative, 3
psychiatric disorders, 82, 83
psychogenic, 5, 28, 89, 249
psychosocial approach, 35
respondent learning mechanisms, 20
responses, 5, 20, 67, 167, 170, 179, 

180
and self-efficacy, 371
signal processing, 333
skin examination, 276
and sleep, 335, 393
socioeconomic disadvantage, 4
somatic, 249
spinal physical examination, 278
stimulus, 20
stress and, 253
as survival tool, 27
transition, 132
transmission, 203
types, 5, 6, 274, 407
undertreatment, 409
vulnerability, 439

Pain Anxiety Symptom Scale (PASS), 
51, 98

pain as fifth vital sign, 4, 11, 424
limitations, 471

opioids (cont.)
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pain assessment, 44, 470
adult behavioral measures, 60
adult non-verbal cognitively 

impaired, 62
“analgesic ladder” approach, 143
biopsychosocial aspect, 44, 45
challenges, 473
CNPI for adult, 60
cognitive impairment impact, 57
communication, 439
on dimensions, 131
DOLUPLUS-2 for adult, 60
in elderly persons, 60
electroencephalography, 203
fMRI limitation, 202
funding, 473
gate control theory, 44
limited ability adult, 60
misinterpretations expressions, 62
non-verbal adult, 60, 61, 62
NOPPAIN for adult, 60
objectives, 46
pain transition indicator, 453
PAINAD-2 for adult, 60
patient interview, 49
principles, 45
provider behavior, 58
psychiatric diagnosis, 453

Pain Assessment and Documentation 
Tool (PADT), 151

Pain Assessment Checklist for 
Seniors with Limited Ability to 
Communicate (PACSLAC), 60

Pain Assessment in Advanced 
Dementia (PAINAD), 60, 173

pain avoidance behavior, 26
seeÂ€alsoÂ€fears
pain avoidant coping, 220

anxiety, 220
clinical treatment studies, 218
disadvantage, 218
distraction condition, 219
moderating variables, 220
pain fear, 220
pain severity and tolerance, 219
pain-related variables, 218
performance distraction task, 219
research studies, 219

pain avoidant coping variables, 219
cold pressor trial (CPT), 219
gender, 219
pain duration, 219
race, 219

Pain Behavior Assessment Tool 
(PBAT), 62

pain behavior observation system,  
173

pain behavioral model 
seeÂ€alsoÂ€learning/conditioning 
behavioral model

pain behaviors, 18, 19, 124, 470
acute, 19
anger, 27
anticipatory fear, 30
avoidance, 29
in children, 18, 19, 190
negative reinforcement, 29
non-reinforced, 30
operant conditioning, 30
operant learning mechanisms, 19
physician-patient behavior, 30
positive reinforcement, 29
respondent conditioning, 30
social learning mechanisms, 19
spouses’ responses, 19
“well-behaviors”, 30

pain behaviour check-list, 173
pain beliefs, 54
pain care 

barriers, 440
categories, 416
chronic pain, 10
disparities, 472
interdisciplinary, 10
multidisciplinary pain center, 

421–22
perceptions, 440

pain catastrophizing, 237
communal coping model, 237
solicitous responses, 237

pain centers, multidisciplinary, 10
pain comprehensive assessment,  

45
awareness creation, 45
biopsychosocial aspect, 45
challenges, 47
outcome assessment criterion, 45
pain as fifth vital sign, 47
pain beliefs, 54
treatment planning, 45

pain coping 
assessment, 53
categories, 54
CPCI, 54

pain crisis, 372
pain diary, 57, 58
Pain Disability Index (PDI), 49, 59, 

67, 70
diabetic neuropathy, 71
disability measure by, 70
Likert scale, 49
measuring items, 70
psychometrics, 70
RCTs, 71
scores validity, 71
spinal cord stimulation, 71
seeÂ€alsoÂ€physical disability

Pain Discomfort Scale (PDS), 52
pain disorder, 250

diagnostic criteria, 250

pain empathy model, 238, 243
solicitous spouse responses, 242
verbal pain behavior, 242

pain expression scale, 173
pain expressions, cognitively impaired 

adult, 59
pain fear, 220
pain groups, 336

process group, 336
psycho-educational group, 336
types, 335

pain impact assessment, 50, 52, 53
adolescent pediatric tool, 57
BDI, 50
behavioural observation in adult, 59
BPI, 50
CHEOPS for children, 57
in children, 57
COMFORT scale for children, 57
FLACC for children, 57
GDS, 51
MBHI, 53
MPQ, 51
PASS, 51
PDI, 49
PDS, 52
PPPM for children, 57
RMDQ, 49
SF-36, 53
STAI, 51
TSK, 50
WHYMPI, 53

pain intensity, 438
anger internalization, 27

pain intensity assessment, 8
faces scales, 7
numeric rating scale, 7
verbal descriptor scales, 7
visual analog scale (VAS), 7

pain interference 
ratings, 67
sleep measure, 75

pain management, 8, 12, 46, 131, 472
aberrant drug-taking behaviors, 150
ACGME guidelines, 412
activities of daily living, 150
acute pain, 9
adverse events, 150
agencies involved, 416
analgesia, 150
“analgesic ladder” approach, 143
antidepressant, 259
anxiety, 192
APS’ role, 474
assessment, 7, 8
awareness creation, 253, 254, 333
barriers, 46, 411, 454
behavioral assessment, 172, 174
benign, 129
biofeedback, 209
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Biologics Control Act, 461
biopsychosocial model, 410, 411
CAM, 410
cancer, 9, 466
caregivers’ participation, 364
catastrophizing, 50
CBT, 30, 186, 188, 454
CES, 205
chronic pain, 11, 466
clinical domains, 151
“clinical items”, 46
clinical research issues, 263
co-disciplinary care, 412
cognitive impairment, 193
comfort–function model, 423
comorbid conditions, 135, 193
competency, 412, 413
coping strategies, 440
cortical stimulation, 204
cost of pain, 421
DEA, 462
depression, 191
drug efficacy, 139
at end of life, 135, 416, 465
evidence-based interventions, 455
factors, 4
frames of reference, 46
functional improvement, 9
gate control theory of pain, 410
Harrison Narcotic Act, 462
as human rights, 416, 417, 463
hypnosis, 208, 369
initiative, 459
interventional, 10, 203
issues, 439, 463
learning/conditioning behavioral 

model, 172
medication addiction, 119, 192
medication counseling, 334
medication selection, 135, 262
mind-body connection, 410
mind-body problem, 409
mind-body separation, 409
MPC, 421
neuromodulation, 201
non-pharmacologic therapy, 254, 

473
non-physiological factors, 18
non-terminal pain medication, 135
non-verbal patients, 8
NOSE, 151
nursing in, 412
operant conditioning, 172, 176
opioids, 9, 137, 413, 461
overmedication, 418
PADT, 151
pain body diagram, 7
pain care, 416, 440
pain diary, 133, 334

pain medicine, 410
patient evaluation, 137
patient’s activity levels, 335
patient’s goals, 49
patient’s role, 334
personality disorders, 193
physical therapy, 410
physician’s role, 130
policy statement, 218
positive psychology, 336
postoperative pain, 8, 465
pseudoaddiction, 119
psychoactive adjuvant medications, 

258
psychotherapeutic modalities, 255
PTSD, 192
quality indicator, 422
quality of, 422
rational polypharmacy, 414
record keeping, 133
research trends, 426
resources, 8
right to pain relief, 464
rTMS, 204
SAFE score, 153
self-management resources, 454
sensory specificity theory, 410
spinal pain, 283
TAS, 152
tDCS, 205
team, 194
treatment, 189, 253, 416, 418, 426, 

463, 464
underreporting patient 
web-based courses, 413

pain management, geriatric, 390, 394
associated conditions, 399
barriers, 397
discussing preferences, 400, 401
environmental constraints, 399
family in, 400
general reviews, 390
medication risks disclosure, 401
myths, 396, 399
non-pharmacologic treatments, 400
and obesity, 399
pain expectancies, 398
patient’s choice, 397, 400
perception contradiction, 397
provider discomfort, 398
resourses, 402
sleep disturbance, 399
systematic approaches, 401
treating depression, 400
treatment, 399

pain management, legislation 
abuse prevention, 420
California Business and Professional 

Code, 420
civilian health care, 419–20

Commonwealth of Massachusetts, 
420

Conquering Pain Act of 350, 419
medical marijuana, 420–21
for military and veterans, 419
National Pain Care Act of 350, 419
state regulation status, 420

pain medicine, 1, 334, 410, 411
benefit, 334
practices, 1

pain myth, geriatric 
aging as cause, 391
compromised with pain, 393
medicine as primary way, 393
worsens with age, 392

pain phases, 251
acute pain phase, 250
chronic pain phase, 251

pain predisposed personality 
effects, 27
“migraine-personality”, 27
“pain-prone personality”, 27
“RA”-personality, 27

pain prevalence, 426
pain rehabilitation program 

physical and occupational therapy, 381
single-blind trial, 381

pain rehabilitation, pediatric 
behavioral health care, 382
leisure education and recreation 

therapy, 383
outcome assessment, 385
parent/family education, 383
school re-entry process, 385
subspeciality care, 382
therapies, 383

pain scales 
dimensions, 68
faces, 7, 56

pain self-report, 58, 67
BPI for adult, 59
FPS for adult, 58
FPS-R for children, 56
GPM for adult, 59
Oucher for children, 56
pain diary for adult, 58
PDI for adult, 59
Pieces of Hurt tool for children, 56
VAS for children, 56
VRS for adult, 58
Wong-Baker FPS for children, 56
seeÂ€alsoÂ€pain-related physical 

function
pain sensitivity, 447

COMT, 448
factors in, 448
GCH1, 448
genetic factors, 448, 449
heritability, 447
individual subsets, 448

pain management (cont.)
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Pain Stages of Change Questionnaire 
(PSOCQ), 55

pain symptoms, 20
human rights and pain treatment, 463
pain treatment, 54

adjuvant medications, 367
anticonvulsant drugs, 261
antidepressant, 260
ethical obligation, 55
MPRCQ, 55
NSAIDs, 367
opioids, 367
pharmacologic and 

psychotherapeutic, 262
PSOCQ, 55
steroids, 367

pain, geriatric 
cognitive strategies, 395
coping strategies, 395
general reviews, 390
myths, 394
opioid usage, 393, 394
patient strategies, 394
sleep disruption, 393

PAINAD, seeÂ€Pain Assessment in 
Advanced Dementia

Pain-Associated Disability Syndrome 
(PADS), 378

Bursch’s criteria, 378
PAINE, 86
“pain-prone personality”, 27
pain-related avoidance behavior, 380
pain-related fear 

effects of, 97
seeÂ€alsoÂ€anxiety; pain avoidance 

behavior
pain-related physical function 

activity level, 67
BPI, 67
PDI, 67
perceived interference, 67
response biases, 67
scale selection, 67
SIP, 67
sleep, 67
WHYMPI, 67
seeÂ€alsoÂ€pain interference; physical 

disability
pain-related sleep difficulties, 75

Chronic Pain Sleep Inventory, 75
measures, 75
responsivity, 76
summary ratings, 75
seeÂ€alsoÂ€pain-related physical 

function
palliative care patient 

adjustment disorders, 357
depressive disorder, 357
mood disorder types, 356
psychological assessment, 356

psychological tasks, 356
structured interview, 357

palliative care unit, 355
nursing homes, 356

palliative medicine, 355
goal, 358
methods in cancer pain, 366
NSAIDs, 367
opioids, 367
pain assessment, 356
scope, 355
steroids, 367

palliative patients 
adjustment disorder prevalence, 360
anxiety disorder prevalence, 359
anxiety of pain, 359
attitude impact, 359
cancer pain, 365, 369
catastrophizing, 359
coping process, 366, 371
death desire, 358
death indicator, 358
demented patients, 362
demoralization, 360
denial, 363
depression, 358
distress, 358, 360, 361
fear of pain, 359
functional trajectories, 358
impaired cognition, 362
interventions for caregivers, 371
need of hope, 361
pain crisis, 372
pain education, 369
pain effects, 365
patient selection, 366
perceived stress, 366
preparatory grief, 361
psychotherapy, 371
PTSD impact, 359
with refractory pain, 372
and social factors, 363
spiritual pain, 361
suffering, 361
trauma impact, 359

palliative treatment 
adjuvant medications, 367
emotional expressive therapy, 367
hypnosis, 369
psychotherapy, 369

panic disorder, 88
Parent’s Postoperative Pain Measure 

(PPPM), 57
paresthesias, 276
partner-guided pain management,  

240
partner-guided group, 241

PASS, seeÂ€Pain Anxiety Symptom  
Scale

patient controlled analgesia (PCA), 9

patient management, geriatric 
decision-making, 397

Patient-Reported Outcomes 
Measurement Information 
System (PROMIS), 76, 451

CAT, 451
uses, 451

Pavlovian B conditioning, 176
PBAT, seeÂ€Pain Behavior Assessment 

Tool
PBCL, seeÂ€Procedure Behavior 

Checklist
PBE-CPI, seeÂ€Practice-Based 

Evidence for Clinical Practice 
Improvement Design

PCA, seeÂ€patient controlled analgesia
PD, seeÂ€personality disorders
PDI, seeÂ€Pain Disability Index
PDMPs, seeÂ€prescription drug 

monitoring programs
PDS, seeÂ€Pain Discomfort Scale
pediatric pain 

biofeedback therapy, 239
CBT, 240
family based therapy, 240, 242
parental solicitousness, 237

peripheral nervous system (PNS), 274
peripheral sensitization, 274
seeÂ€alsoÂ€central sensitization
persistent pain, seeÂ€chronic pain; 

psychogenic pain
personality disorders (PD), 90, 193

borderline, 90
diathesis-stress model, 192
seeÂ€alsoÂ€somatoform pain disorder

PET, seeÂ€positron emission 
tomography

pharmacological agents, 367
pharmacological standards of care 

ACGME, 415
DEA, 414
JCAHO, 415
non-governmental organizations, 

415
opioid-related health issue, 414–15
rational polypharmacy, 414
stakeholders, 415

pharmacotherapy 
adjuvants, 143
administration routes, 132
“analgesic ladder” approach, 143
analgesics combinations, 139
change in medication, 139
chronic pain, 133
dosage control, 139
drug efficacy, 139
evidence-based algorithm, 135
goal-oriented management plan, 

136, 138
interventional procedures, 133
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non-opioid medications, 179
opioids, 132
pain attenuation, 131
pain severity, 143
physical therapy, 132

phobia, 95
physical dependence, 144
physical disability assessment 

instruments, 68
physical examination, 278
physical performance, 74

measures, 74
measures responsivity, 74
RCTs, 75
validity, 74

physical therapy, 178, 410
physiological pain response, 167
physiological pain, seeÂ€nociceptive 

pain
“placebo effects”, 17, 18

analgesia, 18
back pain, 18

PMPs, seeÂ€prescription monitoring 
programs

PNS, seeÂ€peripheral nervous system
poker chip tool, 27
polypharmacy, 118

indications for, 137
POMS, seeÂ€Profile of Mood States
POPP, seeÂ€pre-opioid prescribing 

period
positive psychology, 336
positive reinforcement, 178
positron emission tomography (PET), 

451
post-traumatic stress disorder (PTSD), 

26, 88, 192
animal study, 88
case example, 88
seeÂ€alsoÂ€traumatic events

Post-Traumatic Stress Disorder 
(PTSD), 359

PPPM, seeÂ€Parent’s Postoperative Pain 
Measure

Practice-Based Evidence for Clinical 
Practice Improvement Design 
(PBE-CPI), 452

pre-opioid prescribing period (POPP), 
149

associated activities, 149
initiation phase, 149

preparatory grief, 361
prescription drug monitoring 

programs (PDMPs), 414
prescription monitoring programs 

(PMPs), 414
prescription principles, 134
Procedure Behavior Checklist (PBCL), 

57

Profile of Mood States (POMS), 104
advantages, 104, 106
emotional functioning, 106
as function of pain treatment, 104
limitations, 106
mood dimensions, 104
validation, 104
seeÂ€alsoÂ€self report

progressive muscle relaxation, 176
progressive muscle relaxation therapy, 

255
PROMIS, seeÂ€Patient-Reported 

Outcomes Measurement 
Information System

proton magnetic resonance 
spectroscopy (H-MRS), 451,  
452

pseudoaddiction, 143, 144
pseudotolerance, 143
seeÂ€alsoÂ€opioid therapy
pseudotumor cerebri, seeÂ€idiopathic 

intracranial hypertension (IIH)
PSOCQ, seeÂ€Pain Stages of Change 

Questionnaire
psychiatric comorbidity 

abdominal pain, 87
addiction, 82
anxiety, 87
of arthritis pain, 83
categories, 82
of chronic spinal pain, 83
delusion, 82
depression, 86
incomplete evaluation of, 83
pain treatment difficulties, 82
panic disorder, 88
population studies, 84
post-traumatic stress disorder 

(PTSD), 88
seeÂ€alsoÂ€diathesis-stress model

psychiatric diagnosis 
DIS, 104, 105
SCID, 104, 105
unstructured interviews, 104

psychiatric disorders, 83, 84
anxiety, 87
as comorbidity, 350
depressive disorder model, 96
diagnosis, 96, 97
lifetime prevalence, 342
opioid treatment, 84

psychogenic pain, 5, 6, 249
“psychological cures”, 17
psychological disturbances, 102
psychological therapies, 317
psychological treatment, seeÂ€behavioral 

treatment efficacy
psychotherapy 

existential, 370
group therapy, 368, 371

individual therapy, 370
insight-oriented, 370
life review, 369
meaning restoration, 367
supportive, 370

psychotic disorders, 91
dementia, 91
schizophrenia, 91

psychotropic drug effects, 2
PTSD, seeÂ€post-traumatic stress 

disorder
public health crisis, 409
punishment paradigm, 168, 

seeÂ€alsoÂ€learning/conditioning 
behavioral model 168

QEEG, seeÂ€quantitative EEG
quantitative EEG (QEEG), 210
quarternary 

mirtazapine, 368

RA, seeÂ€rheumatoid arthritis
rACC, seeÂ€rostral anterior cingulate 

cortex
randomized clinical trials (RCTs), 70, 71

BPI, 70
cancer pain evaluation, 70
diabetic peripheral neuropathic pain 

(DPNP), 70
Fabry disease, 70
fibromyalgia, 70
magnetic field therapy, 71
neuropathic pain, 71
PDI, 71
physical performance, 75
SIP, 72
WHYMPI, 74

randomized controlled trials (RCTs), 
452

relaxation training, 319
RAP, seeÂ€recurrent abdominal pain
“RA”-personality, 27
rational polypharmacy, 414
RCTs, seeÂ€randomized clinical trials; 

randomized controlled trials
“real-time” functional MRI (rtfMRI), 33

rACC, 33
reboxetine, 259
recurrent abdominal pain (RAP), 377
rehabilitation 

cognitive shift on pain, 22
seeÂ€alsoÂ€pain rehabilitation program; 

pain rehabilitation, pediatric
reinforcement 

negative, 178
positive,1205n,  178

reinforcement survey schedules, 173
reinterpretation, 225, 230
relaxation, 32

meditation, 33

pharmacotherapy (cont.)
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relaxation training, 319
REMS, seeÂ€Risk Evaluation Mitigation 

Strategies
respondent conditioning, 30

effects, 171
fear, 26

rheumatoid arthritis (RA), 310
CBT, 319
DMARD, 311
economic impact of, 310
effect of pain, 314
FDA-approved Biologics, 311
laboratory testing, 311
prevalance, 310
SRTs, 319
symptoms, 310
treatment, 312
seeÂ€alsoÂ€osteoarthritis (OA); systemic 

lupus erythematosus (SLE)
rheumatoid factor (RF), 310
right to pain relief, 464

as law antidote, 464
pain relief, 464

Risk Evaluation Mitigation Strategies 
(REMS), 10

RMDQ, seeÂ€Roland Morris Disability 
Questionnaire

Roland Morris Disability 
Questionnaire (RMDQ), 49

rostral anterior cingulate cortex 
(rACC), 33

rtfMRI, seeÂ€“real-time” functional MRI
rTMS, seeÂ€transcranial magnetic 

stimulation

SAFE score, 153
domains, 152
form, 152
green zone, 152
red zone, 153
yellow zone, 153

SARIs, seeÂ€serotonin-2 antagonist/
reuptake inhibitor

SCID, seeÂ€Structured Clinical 
Interview for DSM

SCL-90R, seeÂ€Symptom Checklist – 90 
Revised

Screener and opioid assessment for 
patients with pain (SOAPP), 153, 
154

Screening instrument for substance 
abuse potential (SISAP), 153

S-CST, seeÂ€spouse-assisted coping 
skills training

SE, seeÂ€self-efficacy
SEGT, seeÂ€supportive-expressive group 

therapy
selective serotonin and 

norepinephrine reuptake 
inhibitor (SSNRI), 333

duloxetine, 332
venlafaxine, 332

self-care, 125
self-efficacy (SE), 23, 24, 366, 371

function of, 24
judgments, 23
psychological processes, 24
ratings, 24

self-regulatory treatments (SRTs), 255, 
317

arthritis, 319
seeÂ€alsoÂ€biopsychosocial model; 

cognitive-behavioral therapy 
(CBT)

sensory focus, 224
catastrophizing, 224
desire for control, 224
experimental pain studies, 223
fear of pain, 223
gender variables, 223
mindfulness-based strategies,  

223
moderating variables, 224
research studies, 222
threat expectancy, 223
treatment outcome, 222

sensory specificity theory, 410
serotonin norepinephrine reuptake 

inhibitor (SNRI), 132, 281, 367
duloxetine, 259, 281, 345, 368
milnacipran, 259
venlafaxine, 259, 281, 345, 368
seeÂ€alsoÂ€antidepressant

serotonin specific reuptake inhibitor 
(SSRI), 280, 281, 367

advantages, 260
citalopram, 259
effect on CNS, 280
escitalopram, 259
fluoxetine, 259
fluvoxamine, 259
mirtazapine, 368
paroxetine, 259
sertraline, 259
side effects, 260, 280
seeÂ€alsoÂ€antidepressant

serotonin-2 antagonist/reuptake 
inhibitor (SARI), 281

seeÂ€alsoÂ€antidepressant
SF-36, 104

Cronbach’s alpha, 103
perceived health status, 103
scales, 103
validation, 104

shaping procedure, 169
seeÂ€alsoÂ€learning/conditioning 

behavioral model
shingles, seeÂ€herpes zoster
sick role behavior, 386

chronic pain, pediatric, 379

functional disability, 380
psychosocial model, 379

sickle cell anaemia 
pain management, 5

Sickness Impact Profile (SIP), 71
physical functioning scale, 72
psychometrics, 72
RCTs, 72
scales, 72
summary scores, 71
validation, 72

SIH, seeÂ€spontaneous intracranial 
hypotension

SIP, seeÂ€Sickness Impact Profile
SISAP, seeÂ€Screening instrument for 

substance abuse potential
SLE, seeÂ€systemic lupus  

erythematosus
sleep hygiene counseling, 335
SNRI, seeÂ€serotonin norepinephrine 

reuptake inhibitor
SOAPP, seeÂ€screener and opioid 

assessment for patients with  
pain

socio-demographic factors, 434
diversity, 436, 437
in pain management, 440, 441
vulnerable populations, 434
woman physician, 437

somatic pain, 6, 249
somatisation, seeÂ€sensory focus
somatoform pain disorder, 83, 90,  

250
case example, 89
comorbidity of, 90
reinforcement, 89
studies on, 90
seeÂ€alsoÂ€anxiety; pain disorder

SOPA, seeÂ€Survey of Pain Attitudes
spinal anatomy, 274

CNS, 274
lumbar motion segment, 

 272
spinal cord, 274
vertebrae, 273

spinal pain 
epidemiology, 271
management, 283
origin, 271
pathophysiological factors, 275
patient evaluation, 277
patterns and diagnosis, 276
pharmacologic approach, 279
treatment, 278, 283
seeÂ€alsoÂ€back pain

spiritual pain, 361
factors affecting, 361

spontaneous intracranial hypotension 
(SIH), 341

spouse response inventory, 173
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spouse-assisted coping skills training 
(S-CST), 241, 245
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