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Series Editor’s Introduction

“They are and suffer, that is all they do”

—W. H. Auden1

 “Although the world is full of suffering,
it is also full of overcoming it.”

—Helen Keller2

When patients come to us with their pain they present us with a marvelous
opportunity—the chance to understand them, to understand how their pain
is affecting their lives, the challenge of discovering what is
causing their pain, and finally the opportunity to prescribe medications and
lifestyle changes to help them gain relief from their pain. Chronic Pain: A
Primary Care Guide to Practical Management is an important book,
offering concrete evidence-based approaches to diagnose and treat myriad
causes of chronic pain that we as primary care physicians see in our office
every day. It is an ambitious book, covering this large topic in only slightly
more than 300 pages. In doing so, the author understands that for this book
to be useful to primary care physicians, who are busy and have little time to
concern themselves with unnecessary information, it must be practical, clear,
evidence-based, and succinct.

Chronic Pain: A Primary Care Guide to Practical Management approaches
the discussion of pain management as primary care clinicians approach their
patients, first trying to determine—with as much clarity as possible—the
etiology of a patient’s pain; then discussing the specific treatments and
general treatments of the condition that has been diagnosed as well as the
pain it causes. All this occurs against a backdrop of general issues relevant
to all pain management. Most of the common conditions that lead patients to
come into our offices with a pain as their chief complaint are covered. The
book presents clear recommendations for treatment and supports those
recommendations with useful references. Chronic Pain: A Primary Care

1From Auden, W. H.  "Surgical Ward." The Selected Poetry of W. H. Auden. Vintage,
New York, NY, 1971.

2From http://www.quotationspage.com/quotes.php3?author=Helen+Keller>http://quota-
tions page.com/quotes.php3?author=Helen+Keller. Accessed 9/7/04. Quoted also on <http://
www.brainyquote. com/quotes/authors/h/helen_keller.html>http://www.brainyquote.com/
quotes/authors/h/helen_keller.html accessed 9/7/04 .
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Guide to Practical Management is also filled with excellent easy-to-understand
figures, tables, and algorithms.

The Current Clinical Practice Series, conceived by a number of editors
at Humana Press, has as its mission to create high-quality, evidence-based
books for primary care clinicians, with an emphasis on relevance, and
providing practical approaches to common problems. The books in the
Current Clinical Practice Series can be used to gain an updated understand-
ing of common problems and/or can be placed on office shelves and in PDAs
to serve as important references when questions come up during the course
of patient care. Chronic Pain: A Primary Care Guide to Practical Management
fulfills the mission of this series—it is practical, useful, and relevant. There
is no higher compliment for any book of medicine.

Neil Skolnik, MD
Professor of Family and Community Medicine

Temple University School of Medicine
Associate Director

Family Practice Residency Program
Abington Memorial Hospital
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Thoughts of the busy clinician who picks up the chart for a new visit for
a patient with a chief complaint of chronic pain:

I’m already running behind today. Hope the next patient has a straightforward
problem. ...Chronic low back pain, failed surgery, out of work for the last 6
months, requesting signature on a disability form, refill of pain medications,
and a sleeping pill, refuses to see a psychologist because “it’s real pain.”
How will I ever handle this assessment during a short office visit?

These thoughts have been repeated in some form by most clinicians, easily
overwhelmed with the typically complex stories of patients with chronic
pain. When confronted with pain patients, it is important to remember that
there are three common but false myths about chronic pain:

1. Patients with chronic pain are easy to manage.
2. Chronic pain is easily relieved with just a pill.
3. As pain improves, associated problems (e.g., depression, disability, relation-

ship issues) will spontaneously resolve.

Patients with chronic pain present a unique set of challenges to the
primary care physician, who must first recognize and accept the difficult
and complex constellation of problems often encountered by these patients.

The clinical management of chronic pain is frequently requested by
patients seeing primary care physicians, although most medical schools
provide little background for dealing with these often complex patients.
Patients with chronic pain often report a variety of complaints, including
pain, sleep abnormalities, mood disturbance, and interference with personal,
social, and work relationships. Lack of easily identified pathology in
patients who report disabling symptoms may result in conflicts between
patients and their treating clinicians. In addition, managing chronic pain
generally requires assessment and treatment of pain, associated symptoms,
and disability.

Developing pain management skills requires listening to patients’ stories,
becoming invested in their lives, and following the results of prescribed
therapy over ensuing months and years. The information and recommendations
provided in this book are the result of many instructive hours of listening to
patients describe their own pain experiences, both the nociceptive symp-



toms and the profound impact that their pain had upon many aspects of their
lives. I will always be profoundly grateful to those many patients who trusted
and shared their lives with me and truly educated me to become a pain doctor.

Dawn A. Marcus, MD

viii Preface
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1
Chronic Pain and Headache

1. CHRONIC PAIN: EPIDEMIOLOGY

Pain is a common chief complaint for patients in primary care, with approxi-
mately 10 to 20% reporting chronic pain (1–3) (see Fig. 1). In a sample of
general practices, chronic pain requiring pain medications and treatment was
identified in 14% of patients, with 6% of these patients reporting high levels of
disability because of pain (4). A World Health Organization survey of patients
in primary care in 14 countries revealed that back, head, and joint pain are the
three most commonly affected areas (3) (Fig. 2). Interestingly, two-thirds of
patients reported pain affecting more than one body region.

Pain is even more prevalent in samples of patients in community settings.
Musculoskeletal complaints were reported by 80% of 15- to 84-year-olds in a
general population survey, with 13% reporting substantial pain (5). The area
most commonly affected by musculoskeletal pain is the back (6) (Fig. 3). In
addition, musculoskeletal conditions (which frequently involve chronic pain)
rank as fifth in terms of hospital costs and first in terms of costs related to work
absenteeism and disability (7). A survey of health care expenditures for em-
ployees showed that among all physical health complaints, mechanical low
back pain was the fourth most expensive condition, with other back disorders
collectively ranked as the seventh most expensive condition (8).

Patients reporting chronic pain often experience psychological distress and
disability in addition to pain (Fig. 4). The significant impact of chronic pain
was recently highlighted in a study by Blyth and colleagues (9). Their survey
of Australian adults with chronic pain revealed that, although only 29% reported
work restrictions owing to pain complaints, 58% reported reduced work effec-
tiveness. Respondents reported working with pain for 84 days during a 6-
month period, but only losing 4.5 days from work because of pain.
Considering both work absenteeism plus reduced-effectiveness workdays, an
average of 16 workday equivalents was lost over 6 months.

Despite frequent patient complaints about chronic pain, a recent survey of
primary care physicians noted that only 15% felt comfortable treating patients
with chronic pain (10). Primary care physicians were also uncomfortable with
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Fig. 1. Prevalence of a chief complaint of any pain and chronic pain in primary care
(Based on refs. 1–3.)

Fig. 2. Pain location reported in international survey of primary care patients.
(Based on ref. 3.)

Fig. 3. Musculoskeletal pain prevalence. Percentage of patients from primary care
physician practices reporting musculoskeletal pain lasting more than 1 week during
the previous month. (Based on ref. 6.)
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the expanded need to prescribe opioids to patients with chronic pain; 41% of
doctors waited for patients to initiate a request for pain medication.

2. CHRONIC PAIN ASSESSMENT TOOLS

The evaluation of pain begins with identifying pain location. This is most
conveniently done by asking patients to complete a simple pain drawing (Fig. 5).
This drawing effectively identifies all potentially important pain areas, rather
than focusing only on a particular area of immediate concern to the patient.

Fig. 4. Chronic pain-associated distress and disability. Based on data derived from
the World Health Organization survey of primary care patients in 14 countries. (Based
on ref. 3.)

Fig. 5. Pain drawing. Instructions to pain drawing: please shade all painful areas,
using the following key: ///// = pain; ::::: = numbness; *** = burning or hypersensitiv-
ity to touch.
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Although the majority of patients will report more than one active pain area (3),
many patients may only express verbal complaints about the area that is most
troublesome on the day of evaluation or for which the patient believes treatment
is available. For example, patients with fibromyalgia may bring a chief com-

A

Fig. 6. Chief complaints with sample pain drawings. (A) episodic, left-sided, inca-
pacitating headache; (B) episodic, left-sided, incapacitating headache; (continued)



Chapter 1 / Chronic Pain and Headache 7

Fig. 6. (continued) (C) persistent low back pain; (D) persistent low back pain. Diag-
noses: (A) migraine, (B) migraine plus fibromyalgia, (C) myofascial low back pain, and
(D) low back pain with radiculopathy.

plaint of headache or low back pain to the doctor, despite having widespread
pain areas. Failure to recognize additional pain complaints may result in an
incomplete diagnosis and failure to adequately identify all of the patient’s dis-
abling complaints. Samples of completed pain drawings are shown in Fig. 6.
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Some patients also find it easier to describe pain complaints using a drawing
rather than verbally. A study evaluating headache complaints in 226 children
showed the diagnostic sensitivity of a pain drawing for evaluating pain in
patients with migraine of 93%, a specificity of 83%, and positive predictive
value of 87% (11). The findings in a second study were perhaps most sig-
nificant, because up to half of children with symptoms of migraine failed to
endorse the features of migraine that were reported during the initial interview
(12). For example, aura was not identified in 46% who were later discovered to
have an aura; vomiting was not confirmed by 50%, nausea by 31%, unilateral
location by 38%, throbbing quality by 29%, photophobia by 11%, or phonopho-
bia by 11%.

Patients should also be asked to rate the severity of their pain. Verbal rating
scales (using selected descriptive adjectives), visual analog scales (marking a
severity score on a line scaled from 0 to 100), and numerical rating scales (e.g.,
0 = no pain and 10 = excruciating pain) may all be used. Numerical rating
scales (“select a pain severity rating between 0 and 10”) are easy for patients,
valid, and sensitive to treatment impact (13). Furthermore, recorded numeri-
cal pain scores can be easy to use to assess and document the effectiveness of
treatment interventions.

3. SUMMARY

Clinicians can gain confidence and comfort with managing chronic pain
by becoming more knowledgeable about the causes, diagnoses, and treat-
ment options for patients with chronic pain. This can be achieved with easy-to-
use pain assessment strategies and tools. This book is designed to provide
practical information about the pathogenesis, diagnosis, and treatment of the
most common chronic pain conditions seen in typical patients, as presented in
case histories. In addition, patient assessment and educational materials are
provided in formats that are easy to use in most busy primary care practices.
The practical information provided in this text should improve both the under-
standing of these conditions and the efficacy of chronic pain management
options in primary care. The information and tools provided in this book should
help the busy clinician simplify broad patient complaints into manageable prob-
lems, with tools for addressing commonly encountered problems.

REFERENCES
1. Mantyselka P, Kumpusalo E, Ahonen R, et al. Pain as a reason to visit the doctor:

a study in a Finnish primary health care. Pain 2001; 89:175–180.
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Summary of Pain Management Issues

Frequent Concerns in Treating Chronic Pain Patients

Chronic pain patients often come to their doctors with a myriad of com-
plaints and expectations. When confronted with the patient with chronic pain,
doctors often have their own concerns about the legitimacy of reported pain
severity and associated disability, amount of time and resources that may be
used by patients to address these concerns, and the inadequate amount of infor-
mation they received during their medical education and training concerning
the management of chronic pain.

This book is designed to fill this knowledge gap for the most common
chronic pain conditions and to provide useful clinical tools to facilitate the
effective approach to patient complaints in a busy office practice. Several con-
cerns about pain legitimacy, significance, and ability to effectively treat patients
with pain are addressed here. Each of these issues is addressed in greater detail in
the following chapters.

Do People Really Have Chronic Pain Long
After They’ve Recovered From an Injury?

• Chronic pain is one of the most common reasons for seeing a primary care physician. For
example, about one-third of primary care visits are for musculoskeletal pain.

• Studies in laboratory animals consistently show changes in the nervous system in response
to old injuries. Increased nerve sensitivity and the rewiring of nerves to activate pain path-
ways occur after injuries and correspond to demonstrated pain behaviors.

• Complete fabrication of pain symptoms, or malingering, is rare.
• Premorbid depression, work dissatisfaction, poor social support, and smoking increase

the risk for a chronic pain complaint.

Isn’t It Unusual for Children to Report Chronic Pain?
• Chronic pain complaints are reported by approximately 5 to 15% of children and adolescents.
• The most common chronic pain complaints in pediatric patients s are headache, stomach

pain, and musculoskeletal pain.
• Children should not be expected to quickly “outgrow” their pain complaints. For example,

chronic musculoskeletal pain persists for at least 1 year in approximately 75% of children.
• Untreated chronic pain in children is associated with significant distress and disability

(including school absences) and may predispose children to chronic pain in adulthood.
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Aren’t Aches and Pain Part of the Normal Aging Process?
• Approximately one-third of elderly patients are affected by chronic pain, often because of

arthritis, osteoporosis-associated fractures, and lumbar stenosis. These conditions are
treatable and should not be considered part of the normal aging process.

• Untreated chronic pain in elderly patients can result in depression, poor quality of life,
and loss of independence.

• The ability to identify and manage pain in elderly patients will become increasingly
important in primary care settings because the world population is aging.

I’ve Heard That You Can’t Really Treat Chronic Pain
and Patients Just Need to “Learn to Live With” the Pain.
Are There Really Any Effective Treatments for Chronic Pain?

• Although it is not necessarily curable, chronic pain is definitely a treatable condition.
• Individual pain conditions often require different treatment modalities.
• Some treatments—e.g., stretching exercises, relaxation techniques, antidepressant therapy,

and antiepileptic drugs—are beneficial for a wide variety of chronic pain conditions.

Are Opioids Effective for Patients With Chronic
Pain, or Do They Usually Lead to Addiction?

• Opioids can help reduce the severity of pain, but they must be used within the context of
a comprehensive pain treatment program.

• Patients with chronic pain who are treated with opioids need to be monitored closely.
Approximately 25 to 30% of patients with chronic pain who are treated with opioids will
demonstrate medication abuse behavior.

• Opioid misuse and abuse can be minimized by establishing realistic treatment goals,
using low doses of medications, and employing strictly followed opioid contracts.

Isn’t Caring for Chronic Pain Patients
Too Time-Consuming for a Busy Practice?

• Chronic pain patients may have complicated complaints that cannot all be addressed in a
single office visit. Patients may present multiple long-term issues to their primary care
doctors: pain severity, sleep disturbance, depressed mood, work disability, and family
conflicts.

• Office tools, such as pain drawings and other self-assessment tools, can help patients
focus on short- and long-term goals that can be addressed with treatment. Helping
patients focus on specific goals is also facilitated by using goal assessment and attain-
ment tools. These tools can be completed by most patients with minimal instruction.

• Educational tools, such as written handouts, can reinforce treatment messages and mini-
mize the amount of face-to-face time needed to deliver patient education.

Is It Really Important to Address Chronic Pain?
Isn’t My Office Time Better Spent Focusing on “Real” Medical
Problems, Like Diabetes, Heart Disease, and Hypertension?

• Chronic pain complaints are very common and frequently bring patients to the doctor’s
office to request information and seek a diagnosis and treatment.

• Untreated chronic pain conditions can exacerbate frustration and psychological distress
and result in significant disability, including school absences in children and unemploy-
ment or underemployment in adults.
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• Chronic pain complaints may also be caused by or aggravated by other medical condi-
tions, such as diabetes-related neuropathy and the aggravation of mechanical joint pain by
obesity. Compliance with treatment for the primary medical disorder is often enhanced
when that treatment also improves a secondary pain condition.

• Treatment options for patients with chronic pain—including exercise, relaxation skills,
stress management, and appropriate use of medication—are also invaluable for maintain-
ing overall good health and maximizing the efficacy of treatment prescribed for other
medical conditions.
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3
Pathogenesis of Chronic Pain

CASE HISTORY

Mr. Thompson, a 46-year-old school custodian, has always enjoyed his work
and has an excellent work attendance record. While lifting a large bucket of
water, he developed excruciating back pain that radiated down his leg and felt
that he “couldn’t stand up straight.” He left work and went home to bed, but
noticed numbness in his big toe the next morning, as well as persistent back
pain. He was unable to sit up in bed and needed his wife’s assistance to get out
of bed. Mr. Thompson saw his doctor, who diagnosed a herniated lumbar disc
with an L5 radiculopathy. Mr. Thompson proceeded to have surgery and
noticed some decrease in numbness postoperatively. He and his wife were told
by the surgeon that the surgery was a success. At a follow-up visit with the
surgeon 1 month later, Mr. Thompson reported persistent, disabling pain.
Physical examination showed good muscle strength and reflexes, and appro-
priate sensation in his legs. Forward flexion of the back was moderately
decreased, and the muscles next to the spine were increased in bulk and tender
to gentle palpation. Repeat magnetic resonance imaging and electromyographic
testing were unremarkable. The surgeon provided a book showing back exer-
cises and suggested that Mr. Thompson return to work when he felt ready.
Three months after surgery, Mr. Thompson saw his family doctor, who read
the surgeon’s notes of good neurological outcome from the procedure. Mr.
Thompson, however, continued to report persistent pain. He reported an
inability to do the exercises because of pain and had not returned to work. Mr.
Thompson spent the day watching television and had discontinued all house-
hold chores. Mr. Thompson noted that his wife was “just an angel,” bringing
him his meals in bed and helping him dress. He asked the primary care physi-
cian (PCP) for a note to continue staying home from work. Mr. Thompson was
advised to begin his exercise program and return to work part time. A follow-
up appointment was made in 3 months. Six months after surgery, Mr. Thomp-
son continued to report persistent pain, as well as irritability and frustration
over continued pain and disability. He remained sedentary throughout the day
and had not returned to work. Mr. Thompson came to the appointment with a
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disability form and a request for handicapped parking. His wife frequently
adjusted pillows behind his back and carried a drink for him. Repeat exami-
nation and review of testing again revealed no obvious pathology. The PCP
became suspicious of symptom magnification and secondary gain and or-
dered a psychological evaluation.

* * *

This case illustrates many common features of the course of chronic pain, as
well as the common change from effective worker to disabled person. Chronic
pain frequently occurs in the absence of identifiable pathology, leading to the
frequent misperception that the pain is imaginary or being fabricated to obtain
financial benefits or solicitous behavior from others. Current research from
animal models, however, clearly demonstrates long-lasting changes in central
nervous system (CNS) wiring and activity as a result of an initial painful injury
from which the animal has recovered. These studies suggest similar patterns of
neural plasticity may be responsible for persistent pain in humans, even after
any identifiable pathology has been corrected.

KEY CHAPTER POINTS

• Chronic pain is the consequence of abnormal nerve sensitivity, firing, and
connections.

• Pain persisting for 3 months is unlikely to resolve spontaneously.
• Premorbid psychological distress, occupational issues, nicotine use, and a

previous pain condition can be used to predict the persistence of pain.
• Complete fabrication of pain complaints or malingering occurs rarely.

Acute pain is a frequent life experience, occurring when stubbing a toe,
hitting a finger with a hammer, or falling on an icy sidewalk. Acute pain
typically occurs as a consequence of the injury or trauma and may be associ-
ated with symptoms of inflammation. A twisted ankle, for example, is hot,
red, tender, and swollen, with spasms occurring in the surrounding muscles.
These acute changes are beneficial: pain teaches the person to be more care-
ful in the future to avoid additional injury and promotes rest for healing, a
muscle spasm provides a natural protective cast, and increased blood flow
brings repair cells. Healing occurs over several weeks to months and is gen-
erally associated with a reduction of pain, muscle spasm, and inflammation
(Fig. 1).

Chronic pain is defined as pain lasting longer than 3 months. Chronic pain may
occur as a sequel to an acute injury, as a symptom of a degenerative illness
(e.g., rheumatoid arthritis), or insidiously. Chronic pain beginning after
trauma is associated with greater pain severity, disability, and psychological
distress than nontraumatic pain (13). The link between trauma and emotional
distress in patients with chronic pain may be particularly strong in males (4).
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Fig. 1. Pathogenesis of acute and chronic pain. Stage I: Acute pain is associated with
inflammation and activation of spinal pathways that send instructive pain messages to
encourage future injury avoidance and cause protective muscle spasm. Stage II: Over
ensuing weeks, injured tissues heal, inflammation resolves, and fewer central impulses
are sent that can be registered as pain or trigger muscle spasm. Stage III: In patients who
develop chronic pain, the nervous system continues to send signals for pain and muscle
spasm as though in response to an acute injury, even though the injury is only a memory.
Therefore, someone with chronic lumbar pain who is sitting in a chair may receive use-
less information that he or she is being injured and experience pain and muscle spasm,
even though no active injury is present.

This association between potentially compensable injury and resultant pain
severity often leads to a suspicion that chronic pain is, for the most part, imag-
ined, exaggerated, or feigned for secondary gain (e.g., worker’s compensa-
tion or disability benefits, reduced household chores, and increased spousal
attention).
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Why some individuals exposed to an injury will develop acute pain only
whereas others develop chronic pain is unknown. Healing appears to occur
with both types of pain, but pain signals are reduced with healing in those with
acute pain only. In patients who develop chronic pain it is believed that neural
connections are rewired and neural stimulus sensitivity changes during the
healing process (Fig. 1). These changes in central plasticity have been well
defined in rodent models of chronic pain (5).

1. PATHOPHYSIOLOGY OF CHRONIC PAIN

Investigators have identified consistent behavioral and physiological changes
in animal studies that occur in response to trauma. These findings have been used
to isolate physiology from possible secondary gain issues and help to confirm
the veracity of chronic pain complaints for both the health care provider and
patient. The most useful findings have been obtained from partial sciatic nerve
ligation studies in the rat (6,7). In these studies, a temporary ligature is tied around
the exposed sciatic nerve and later removed. Although the nerve regains neuro-
logical function, the rats display pain behaviors-they attempt to auto-amputate
the affected leg (i.e., commit autotomy) by biting it. Autotomy is believed to be
the laboratory equivalent of human pain behaviors, such as verbalizing com-
plaints or rubbing the painful back. Autopsy of rats used in these experiments
revealed widespread neurological changes, with rewiring of neurons in the dor-
sal horn, spinal cord, and brain (8,9). Such changes increase neuronal excitation,
as well as the risk for abnormal connections from touch nerves to pain pathways.

The most carefully studied area in chronic pain models is the dorsal horn.
Evaluations of models of chronic pain rats reveal increased sensitivity of sec-
ond-order neurons in the dorsal horn, with an increased number of action poten-
tials and spontaneous discharges. These changes result in increased sensitivity to
painful stimuli, or hyperalgesia. In addition, central terminals of mechanorecep-
tors are redistributed within the dorsal horn to connect with pain pathway neu-
rons that would normally be triggered by pain stimuli (Fig. 2). In this case,
stimulation with nonpainful tactile stimuli, such as light touch or vibration, will
activate pain neurons and the result in a perception of pain or allodynia. The size
of the neuronal receptive field also increases in the dorsal horn, resulting in the
spread of pain perception to areas that were not originally involved with the
injury that induced acute pain.

This model is similar to that of chronic lumbar pain that persists after “suc-
cessful” herniorrhaphy and discectomy, as occurred with Mr. Thompson. Simi-
lar to the rat, the human nerve may recover function while significant physiologic
and microscopic neural changes persist (Fig. 3). Patients may express symptoms
of neural rewiring, including hyperalgesia, allodynia, and the spread of pain
(Table 1).
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This model has been tested in humans with the use of preemptive analgesia,
i.e., locally anesthetizing an area prior to pain exposure. Preemptive analgesia is
intended to reduce persistent pain by blocking spinal input from an acute injury.
Preemptive analgesia has been shown to effectively reduce postoperative pain
and narcotic use in patients undergoing limb surgery or mastectomy (10). In one
study of individuals with lower extremity amputations, painful phantom limb
pain developed in 64% of patients within 1 week after standard surgery (11).

Fig. 2. Pathogenesis of chronic pain. Normally, stimulation of tactile receptors acti-
vates the dorsal column pathway and activation of free nerve endings activates the lat-
eral spinothalamic pain pathway. Painful stimuli that are active during acute pain increase
the signaling rate within the lateral spinothalamic pain pathway. Physiological changes
occurring during chronic pain result in stimulation of tactile receptors (e.g., touch or
vibration) activating lateral spinothalamic pathways, which results in the false interpre-
tation by the brain that pain-sensitive nerve endings have been activated.
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Fig. 3. Course of acute pain. The injury causing acute pain may heal and the pain
may resolve. Alternatively, extensive neural changes may occur during the healing
process, resulting in persistent pain and changes in neural physiology.

Table 1
Neurological Changes With Injury and Resultant Symptomatic Complaints

Physiological Medical Typical patient Typical exam
change symptom complaints finding

Lower pain threshold Hyperalgesia: Increased sensitivity Exaggerated pain
Increased action increased sensitivity to scratches, pinches, response to gentle

potentials to painful stimuli or hot water pinprick
Spontaneous firing

  Touch Allodynia: Bedclothes touching Limb withdrawal
mechanoreceptor nonpainful touch bare feet is painful and grimacing
neurons reconnect stimuli perceived Wind blowing across from light touch
to pain pathways  as painful or cool water touching Guarding painful

a limb is painful area to prevent
touching

Increase in receptive Spread of pain to Pain spreads from Tenderness to
field size adjacent, noninjured originally injured palpation in areas

areas ankle to affect entire near site of
foot original injury

Preemptive analgesia with epidural bupivacaine administered for 72 hours
before surgery reduced the incidence of phantom limb pain to 27%. Preemptive
analgesia studies have shown that the risk for the development of persistent
pain is minimized by preventing the initial activation of spinal pain pathways.

2. EXPECTED COURSE OF CHRONIC PAIN

Pain persisting longer than 3 months is unlikely to resolve spontaneously (12).
Prospective studies of patients with a complaint of new low back pain who are
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seen in a primary care setting have demonstrated symptoms persisting longer
than 3 months in 48 to 79% of these patients and longer than 12 months in 42 to
75% of these patients (13–15). Anecdotally, however, doctors often notice only
a small minority of patients consult with them again following the initial assess-
ment of acute pain. This suggests that most instances of acute pain
resolve spontaneously. In a sample of 463 new consultations to a general practi-
tioner for acute back pain, the percentage of patients returning with pain com-
plaints was very low (13). When patients were contacted and asked directly about
persistent and troublesome symptoms, however, reports of chronic pain and dis-
ability were high (Fig. 4). These data suggest that significant pain complaints
often do persist, despite a lack of reconsultation to the doctor. In addition, pain
failing to resolve after 3 months is likely to persist for at least 12 months. There-
fore, treatment should be initiated for pain that persists at least 3 months.

3. PREDICTORS OF CHRONIC PAIN

Medical science is unable to explain why two persons exposed to a seem-
ingly similar injury will have different pain outcomes—one with only acute
pain and the other with years of chronic pain. Several studies have identified
physical, psychological, and social features that predict a greater likelihood of
persistent pain (14,16–21) (Table 2). Interestingly, gender and premorbid psy-
chological characteristics predict persistent pain for seemingly disparate pain
conditions, such as myofascial masticatory pain and chronic low back pain.
These features can be used to predict a greater likelihood of persistent pain
when positive predictive features are present and indicate the need for a more
aggressive type of therapy.

Fig. 4. Discrepancy between reconsultation rate and persistence of symptoms fol-
lowing acute back pain. Disability involves difficulty performing activities of daily
living. (Based on data from ref. 13.)
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Certain types of chronic pain also occur more commonly in people with cer-
tain occupations. For example, professions strongly associated with high risk for
developing chronic low back pain include those that require lifting, pushing, or
pulling 25 lb or more; prolonged standing; or sustained postures (22,23). Such
high-risk occupations include some health care occupations (e.g., nurse’s aides,
nurses, dentists, and chiropractors), construction workers, automobile mechan-
ics, housekeepers/janitors, and hairstylists (24–27). A recent survey of nurses’
aides, for example, revealed complaints of musculoskeletal pain during the pre-
vious 2 weeks in 89% of respondents, with 51% rating the pain as intense (28). A
work-related back injury is more likely to occur in individuals with these high-
risk occupations than in sedentary workers. In addition, identifying a worker as
being at high risk for chronic pain based on physical, psychological, or social
characteristics may result in early and more aggressive treatment.

4. IDENTIFYING THE MALINGERER

To provide appropriate care for patients with chronic pain, the clinician must
be able to trust the patient’s self-reports of discomfort and pain experiences,
because there are no objective measures of pain. The clinician must also con-

Table 2
Predictors of Chronic Pain

Pain indicators Factors predicting chronic pain

Physical findings Back pain associated with restricted lumbar flexion
Abnormal neurological examination

Symptoms Nonlocalized pain
Insidious pain onset
Back pain radiates to leg

Psychosocial factors

     Personal issues Female sex
History of chronic pain
History of trauma
Delay before consultation (>30 days)
Dissatisfaction with consultant
Depression or psychological distress
Nicotine use

     Family issues Lack of social support
Family delegitimizes pain
Family history of chronic pain

     Occupational issues Dissatisfaction with work or work status
Unemployment
Previous job change related to pain
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sider the fact that the patient’s descriptions and displays of pain are influenced
by past pain experiences, gender, and cultural background. Different responses
to pain can be readily noted in the labor suite, for example, where uterine con-
tractions of the same magnitude result in quiet, deep breathing in one woman
and loud cries from another. The stoic person may report pain as discomfort,
with little display of pain mannerisms, whereas a more demonstrative person
may use pain descriptors like “searing” or “crippling” and frequently change
positions, grimace, or moan in pain during the interview. Health care providers
may question the validity of reports from either type of patient and be reluctant
to prescribe potentially habit-forming medications to patients with either seem-
ingly minor or exaggerated pain complaints. It is important to remember, how-
ever, that the most reasonable patient can be frustrated by chronic pain and the
resulting sleep deprivation, along with an apparent need to “prove” there’s
really something wrong when all test results are normal can result in seemingly
exaggerated complaints. It is essential to treat all patients with respect and
openness and let them see that you trust each patient as a treatment partner, not
an adversary. When patients trust their health care provider in return, they are
most likely to cooperate with evaluations.

Malingering patients are fortunately rare and are usually easy to spot (Box 1).
Malingerers are consciously aware that they are reporting false symptoms. They
typically believe that they can fool most doctors, but it is doubtful that they will
be able to fool every doctor. Therefore, malingerers try to avoid providing infor-
mation, either during the history or examination, that could identify the false
character of their complaints. They will avoid providing any historical informa-
tion and insist the doctor rely on available medical records or that the doctor
provide descriptions to which they can agree. Later, if a discrepancy is identi-
fied, they will rightly remind the doctor that they didn’t state the falsehood;
either the chart or doctor did. These patients will also insist that they cannot

Box 1
Warning Signs for Malingering

• Uncooperative with providing historical data.
• Uncooperative with basic physical examination, including gait testing.
• Refuses additional testing or reports tests were completed and normal,

although the doctor cannot access them because they are lost, destroyed,
or at a facility whose name is unknown to the patient.

• Insists on one particular treatment and refuses all other options.
• Interview focuses exclusively on completion of disability forms or providing

specific requested prescriptions rather than on improving patient symptoms.
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complete a pain questionnaire or a physical examination because their pain is
intolerable. Malingerers have learned to successfully make health care providers
feel guilty about not treating them, even when the provider does not feel com-
fortable prescribing therapy. Malingerers will usually insist that they need medi-
cation first before undergoing any diagnostic evaluations and will threaten to go
to the emergency department if the doctor fails to provide pain relief. In contrast
to the malingerer, who will refuse additional testing, most patients with chronic
pain are eager to have additional tests to identify their pathology.

Patients with “legitimate” pain typically want to get better and will, there-
fore, cooperate with examinations. Some patients will seem to exaggerate the
severity of their symptoms, although this may be in anticipation of a painful
examination or their perception that the doctor does not believe the pain is real.
If a patient cannot be adequately cooperative during an examination to allow
the clinician to establish a diagnosis, the clinician should explain that his or her
ability to select an effective treatment is contingent on establishing a diagno-
sis; if necessary, a second appointment should be made at a time when the
patient is more likely to be cooperative. The malingerer will take his or her
business elsewhere, whereas the person who is truly interested in improvement
is likely to cooperate during a repeat visit.

Signs of nonorganic pathology, symptom magnification, or malingering
have been categorized by Waddell and colleagues (29). These categories were
recently evaluated for their usefulness in identifying nonorganic symptoms in
patients with pain (30). Waddell’s signs include superficial skin tenderness,
diffuse tenderness, pain with pressing on the top of the head or rotation of the
thorax, change in straight leg-raise performance when distracted from testing,
give-away weakness, nondermatomal sensory loss, and excessive expression
of pain. As expected, patients with these signs tend to endorse higher pain
levels and greater disability. Contrary to prediction, however, they do not cor-
relate with psychological distress or secondary gain, nor do they discriminate
between patients with organic and nonorganic pathology. For example, patients
may produce a greater straight leg-raise test when distracted because they antici-
pate pain with testing and tense muscles before testing occurs. This does not
mean that the patient is exaggerating the level of restriction, but rather that
straight leg-raise testing should be performed during distraction to achieve
optimal testing accuracy.

5. SUMMARY

Experimental rodent studies clearly demonstrate changes in neural connec-
tions and activity that persist despite the recovery of gross neural function.
Documentation of neural abnormalities that result in symptoms of hyperalge-
sia, allodynia, and the spread of pain in rodent models adds credence to patient



Chapter 3 / Pathogenesis of Chronic Pain 27

reports of similar symptoms after recovery from an acute injury is complete.
Knowledge of these studies is beneficial for both the health care provider and
patient, particularly because there are no objective measures of pain that can be
identified with gross clinical, laboratory, or radiographic testing.
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CME QUESTIONS—CHAPTER 3

1. Experimental nerve injuries can result in rewiring of the central nervous system that
causes:

a. Lowered pain threshold
b. Increased sensitivity to pain
c. Spread of pain to contiguous body regions
d. All of the above

2. Choose the correct statement:

a. Ninety percent of injuries causing acute pain will lead to chronic pain
b. Pain persisting for 3 mo will likely persist if untreated
c. Pain beginning after an automobile accident is usually a sign of malingering
d. None of the above

3. Which of the following occupations is not associated with high risk for developing chronic
back pain?

a. Hairstylist
b. Receptionist
c. Carpenter
d. Janitor
e. Nurse

4. Which of the following patient characteristics is associated with high risk for chronic
pain?

a. Male gender
b. No history of depression or anxiety
c. No history of previous injury or chronic pain
d. Supportive family
e. Nicotine use
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III
Common Chronic Pain Conditions
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4
Headache

CASE HISTORY

Ms. Sharpe is a 38-year-old high school administrator. She describes inca-
pacitating headaches associated with vomiting that take her to bed. She reports
having troublesome headaches two to three times a week, although she rarely
misses work for headache. She does report that her family becomes angry with
her for wanting to spend Friday evenings in bed rather than going to the movies
or some other family activity. She has never found relief from analgesics or
triptans. Her primary care physician (PCP) prescribes a nighttime dose of ami-
triptyline and arranges a follow-up visit in 3 weeks. Three weeks later, she
reports no headache improvement and her PCP subsequently prescribes trials
with propranolol, verapamil, and valproate, all without relief. At this point,
Ms. Sharpe is given a daily headache-recording diary, which she is asked to
keep over the next month. When the diary is reviewed, her PCP notes that, in
addition to the one or two severe migraine episodes each week, she also records
a daily headache that fluctuates in severity between mild and moderate, lasting
most of the day. She also records daily use of four to six tablets of Excedrin per
day, four ibuprofen tablets 3 days a week, and Imitrex twice a week. In her
history, she also notes drinking approximately six cups of coffee daily. Be-
cause excessive use of analgesics, caffeinated products, and other acute care
medications (e.g., triptans) typically aggravates underlying headache disorders,
Ms. Sharpe’s PCP asks her to discontinue all acute therapies and limit coffee to
two cups a day. She is also prescribed Relafen twice daily as treatment for
rebound headache, and is allowed to take one additional Relafen dose on days
with severe headache. One month later, she reports that she is no longer having
daily headache, but still has a severe migraine once a week. This is easily man-
aged with infrequent use of Imitrex, which had previously proven ineffective
when taken in conjunction with daily analgesics.

* * *

This case demonstrates the importance of extracting an accurate history of
headache pattern to correctly assign a headache diagnosis and prescribe effec-
tive therapy. Because headaches often begin in childhood or adolescence, a
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full headache history can become quite lengthy, especially because headache
characteristics may change with age and reproductive status in women. This
chapter provides tools to help focus patient questioning to accurately identify
diagnosis(es). After identifying headache diagnosis(es), treatment is relatively
straight forward, with treatments divided into first-, second-, and third-line
therapies for most commonly recurring headaches.

KEY CHAPTER POINTS

• Chronic headache needs to be treated because of its association with signifi-
cant disability.

• Migraine is the most common type of headache presenting to a PCP.
• Hallmarks of serious headache include change in headache pattern, posterior

head pain, headache beginning after middle age, and neurological abnormalities.
• Regular, frequent use of analgesics and other acute headache medications

aggravates underlying headaches and prevents efficacy of standard therapy.

1. EPIDEMIOLOGY AND IMPACT OF CHRONIC HEADACHE

Headache is a common chief complaint for the primary care physician
(PCP), listed among the top 10 reasons for women to seek a PCP office visit in
national surveys conducted in 1997 and 1998 (1). In addition, most patients
with headache are managed by their PCPs. The National Ambulatory Medical
Care Survey showed that 72% of migraineurs were treated by PCPs compared
with only 17% who saw neurologists (2).

1.1. Chronic Headache Diagnoses Seen in Primary Care

A survey of European adults revealed a 93% lifetime prevalence of headache,
with a 3-month prevalence of 70% (3). The most common types of chronically
recurring headaches are tension-type and migraine headaches. Tension-type
headache affects approximately 88% of females and 69% of males over their
lifetimes (4). The American Migraine II survey of nearly 30,000 Americans iden-
tified migraine in 18% of females and 6.5% of males (5). Although tension-type
headache is more prevalent than migraine, migraineurs are more likely to seek
care, with the number of family practitioner office visits for migraine surpassing
that for tension-type headache (6). An international survey of patients seeking
treatment for headache from PCPs revealed a diagnosis of migraine in 94%, with
tension-type headache in only 4% (Fig. 1) (7).

Cluster headache is an uncommon, but important chronic headache, occur-
ring in fewer than 1% of adults. Curiously, the male predominance of cluster
has decreased in recent decades, with a 6:1 male predominance reported during
the 1960s decreasing to a 2:1 predominance in the 1990s (8). Changes in
lifestyle, such as increased female use of tobacco and nicotine products, as
well as increased role in the workforce, have been postulated to contribute to
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this changing epidemiology. Patients with cluster headaches often engage in
bizarre behavior during a cluster attack, such as hitting their heads against the
wall or pounding the painful eye. Many patients and their families become
concerned that this signifies serious psychiatric disease, rather than a reaction
to intense pain. It is, therefore, useful to ask patients with cluster headaches
about any of these behaviors to assure them that they represent typical cluster
behaviors. Clearly, potentially harmful behaviors should be discouraged. As
cluster pain is controlled, behaviors will remit.

Chronic headache may also begin as a consequence to head injury. A survey
of college athletes who had sustained sport-related concussions revealed head-
ache in 87% of football players and 50% of soccer players (9). Posttrauma
headache begins within 14 days of a head injury associated with concussion. In
60% of cases, headache will persist longer than 2 months (10). Posttraumatic
headache resolves for most patients within 6 to 12 months after injury, persist-
ing longer than 1 year in 33% and longer than 3 years in 15 to 20% (11). Type
of injury may predict likelihood of persistent posttraumatic headache. A sur-
vey of victims of rear-end collisions revealed headache 7 years after the acci-
dent in 22% who reported associated whiplash vs 7% without whiplash (12).
Headache prevalence in a comparator, nonaccident group was 5%. Interest-
ingly, the presence or resolution of litigation does not significantly impact
posttraumatic headache (11,13–15).

Fig. 1. Comparison of the prevalence of migraine and tension-type headache in the
general population vs individuals who seek treatment from primary care physicians.
Although migraine occurs in only 16% of the general population, 94% of patients who
seek care for headache through a primary care physician have migraine. (Based on
refs. 4 and 7.)
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1.2. Headache Impact and Disability

Societal impact from chronic headache is large because of the high preva-
lence of headache. In addition, individual impact is also significant. A recent
study showed similar economic impact from headache-related disability in
Europe, North America, and Central America (16). Migraineurs reported an
average of 19.6 lost workdays annually because of absenteeism and reduced
productivity. Additional employer cost for each employed migraineur was
estimated at more than $3000 annually. Significant disability may also be
associated with non-migraine headache (17). Schwartz and colleagues evalu-
ated headache-related work disability in a community sample of more than
13,000 employed adults (18). Work absenteeism or reduced productivity as a
result of headache occurred in 9.4% of adults. Migraine was more likely to be
associated with work absenteeism than tension-type headache (57 vs 43%),
whereas tension-type headache was more likely to cause reduced work produc-
tivity (64 vs 36%). A recent survey of 289 treatment-seeking headache suffer-
ers similarly identified greater overall disability for work and daily activities in
patients with non-migraine headache (Fig. 2) (19).

As noted by our patient, Ms. Sharpe, headache-related disability extends
beyond work loss. The American Migraine II survey identified frequent disabil-
ity for school or work activities, household chores, and social functions (Fig. 3)
(5). A similar survey of more than 8000 households in the United States and
England identified significant impact of migraine on both headache sufferers
and their household members (20). For migraineurs who lived with a household
partner, 85% reported significant reduction in ability to perform household
chores, 45% missed family or social activities, and 32% avoided making
plans because of fear of having a headache. In addition, parents with migraine

Fig. 2. Rate of disability owing to chronic headache. Non-migraine headaches are
associated with significantly greater disability than migraine (p < 0.001). (Based on
ref. 19.)
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reported substantial impact on their children, including reduced ability to parent
children and school absenteeism for the child because of the parent’s headache.
Like Ms. Sharpe, migraineurs are more likely to reduce productivity, house-
hold chores, and family or social commitments rather than miss work or
school.

2. EVALUATION OF HEADACHE COMPLAINTS

Patients address headache complaints with their PCPs to ensure that the pain
is not caused by serious pathology, such as a brain tumor, and to obtain symp-
tomatic relief from benign headache. Several clinical characteristics have been
associated with more serious headache (see Box 1) (21). Patients with any
warning signs of serious headache or associated additional medical or neuro-
logical symptoms should be evaluated to rule out serious causes of headache
(see Box 2). Fortunately, most patients who seek treatment for headache have
migraine, a benign and fairly easy-to-treat headache. Interestingly, although
tension-type headache is a more prevalent headache than migraine, the vast
majority of treatment-seekers are migraineurs (7).

When asking diagnostic questions, it is essential to specify if a patient has one
or more unique types of headache, for example, frequent, mild tension-type head-
ache and infrequent, incapacitating migraine. If this is not clarified, patients may
lump the symptoms from all different headaches together as they are described.
In this case, a patient with both migraine and tension-type headache may report
daily headache and being bedridden with headache episodes, leading to the false
perception that the patient is exaggerating headache symptoms. Patients rarely
have more than two unique types of headache. If patients report many headache
“types,” ask them to describe their most severe headache and their most frequent
headache for diagnostic purposes.

A structured diagnostic interview can help focus patients to identify worri-
some headache features, as well as patterns of common benign headaches (see

Box 1
Warning Signs and Symptoms Suggesting the Need for Additional Work-Up

• New headache or significant change in headache character within 2 years
• Posterior head or neck pain
• Patient ≥ 50 years old
• Abnormal neurological examination findings

Based on ref. 21.
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Box 3). Stable headache patterns can often be distinguished by applying the
information learned through the structured interview to a diagnostic algorithm
(see Fig. 4).

3. HEADACHE DIAGNOSIS

Benign headaches are diagnosed by identifying common patterns. Recall of
headache patterns can be difficult for many patients, particularly if they have

Box 2
Evaluation of New-Onset or Worrisome Headaches

• History and physical examination
� Complete review of systems
� Cervical spine examination

� Resting posture
� Active range of motion
� Palpation

� Neurological evaluation
� Gait
� Fundoscopy for papilledema
� Assess symmetry of face and eye movements
� Strength and reflex testing
� Sensation to touch
� Able to identify two of three numbers drawn in the palm without looking

• Laboratory
� Radiological testing

� Computed tomography or magnetic resonance imaging (MRI) of brain
� X-ray of cervical spine for mechanical abnormalities a
� MRI of cervical spine for radiculopathy b

� Blood work
� Autoimmune tests (antinuclear antibody)
� Hematology (blood count)

� Sedimentation rate and temporal arteritis workup for new headache in
patients aged >50 years

� Chemistries (electrolytes; liver and kidney function tests)
� Endocrine (thyroid function tests)
� Infectious (rapid plasma reagin for syphilis)

a Mechanical abnormalities include abnormal posture, restricted range of motion, or
pain reproduced with neck motion.

b Radiculopathy should be considered if focal strength, reflex, or sensory loss in an arm
is present.
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Box 3
Questions To Be Answered by New Headache Patients

1. How long have your headaches been the way they are now?
If new or change in headache occurred within past 2 years, consider more
extensive evaluation.

2. Do you have one type of headache or more?
If > type, ask questions to identify each type of headache.

3. Does your headache occur intermittently, or do you always have head pain?
Ask about daily prescription or over-the-counter analgesic use if daily.

4. How often do you get your headache?
5. How long does each headache episode usually last?

Headaches lasting <2 hours may be indicate cluster headaches. Also, the
time course of headache may dictate therapy: short-acting medications are
best for headaches that reach maximum intensity quickly; long-acting medi-
cations are often needed for headaches lasting ≥12 hours.

6. What do you typically do when you have a headache?
a. Are usual activities reduced or curtailed?
b. Do you go to bed?
c. Do you need to turn off the television, radio, or lights in the room?

7. Are you having a headache right now? If so, it this how severe your headaches
usually get, or is this an especially “good” or “bad” day?

Patient behavior in the clinic can be compared with historical reports if the
patient is having a typical headache during the examination.

8. Where is the pain located? Is it always in the same location?
Headache pain typically shifts among different areas on the head during
different headache episodes. Pain that is always located in the same spot
(with the exception of cluster headache, which usually involves the same
eye with each episode) or is located in the back of the head or neck often
requires additional work-up.

9. Any other new problems since the headache began?
Identification of new medical or neurological symptoms will suggest the
need for additional evaluations.

frequent headache or two types of headache. In this circumstance, daily head-
ache diary recordings for 1 month can be a useful tool to help elucidate headache
pattern and diagnosis (Fig. 5). (A sample diary is provided in Appendix E.)

Patients with frequent or daily headache often focus on their most troubling
headache, neglecting to mention the additional frequent headache that is often
associated with medication overuse. Diaries will also help identify if menstrua-
tion is a consistent headache trigger.
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Fig. 5. Diary samples compared with headache diagnoses and treatment recom-
mendations.
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Fig. 5. (Continued from previous page.)

Contrasting features of different headache patterns help distinguish most com-
mon, chronically recurring headaches (Fig. 6). Migraine headaches are intermit-
tent and result in patients needing to curtail work activities. Although migraine is
disabling, it usually occurs infrequently, usually once or twice monthly. Some
patients have frequent migraine, at most typically twice weekly. Migraine is not
a daily headache. Each episode of migraine typically lasts approximately 6 to 12
hours. Tension-type headache, by contrast, is more frequent and long lasting,
with milder episodes often lasting all day. Cluster headache is a very short-last-
ing, high intensity headache that often occurs at night, approximately 90 minutes
after initiating sleep, when dream sleep occurs. Pain is typically unilateral orbital
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Fig. 6. Pattern of common recurring headaches. Some patients will have a combi-
nation of migraine and tension-type patterns, experiencing both patterns simulta-
neously. Posttraumatic headache may resemble migraine or tension-type headache.
Medication overuse headache has a daily headache pattern similar to that for tension-
type headache. Cluster headaches are characteristically very brief and very intense,
and tend to recur predictably during a cluster period.

or periorbital. Although cluster headache is generally associated with autonomic
features, like pupillary changes or discharge from the eye and nostril, few cluster
headache patients will note these features in their history, possibly because of the
extreme intensity of the head pain. By contrast, migraineurs often endorse eye
tearing and nasal discharge, although these features are very mild in comparison
to their occurrence with cluster headache. Therefore, using the presence of auto-
nomic features to distinguish migraine from cluster headache is often counter-
productive.

Medication overuse or rebound headache can be difficult to diagnosis unless a
high index of suspicion is maintained. Medication overuse will not cause head-
ache in a headache-free patient; however, the headache pattern of the chronic
headache sufferer will be aggravated by medication overuse. Typically, patients
experience a change from intermittent migraine to a daily tension-type headache.
Another common scenario is the perpetuation of posttraumatic headache, with
frequent headaches persisting longer than expected. Every patient reporting fre-
quent headache should be repeatedly queried about medication overuse and
required to complete a headache diary to log both headache and medication use.
Any acute care medication (triptans, ergotamine, analgesic or analgesic combi-
nations, opioids, and butalbital combinations) may contribute to medication over-
use headache. Patients with benign headache taking any acute care medication or
combination of acute care medications on a regular basis at least 3 days per week
for at least 6 weeks should be diagnosed with probable medication overuse head-
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ache. Switching among different acute care agents on different days does not
minimize risk of medication overuse headache. Patients should have at least 5
days per week during which they use no acute care medication.

Posttraumatic headaches occur within 2 weeks of a head injury. The head
injury should be significant enough to have produced a concussion, which
may be experienced as “feeling dazed,” “seeing stars,” having amnesia for
events before or after the accident, or a brief loss of consciousness. Postcon-
cussive syndrome features often accompany posttraumatic headaches: depressed
or irritable mood, memory loss, dizziness or vertigo, and tinnitus. Posttraumatic
headache should improve from constant and severe to milder and less frequent
over the first 2 weeks. Headaches failing to improve, worsening, or associated
with progressive postconcussive symptoms should be reevaluated with imag-
ing studies to rule out subacute pathology, such as subdural hematoma or undi-
agnosed fracture. Headache features are often consistent with migraine in the
early phases of posttraumatic headache, and become milder like tension-type
headache when posttraumatic headache persists.

4. HEADACHE TREATMENT
The same types of treatment may be used to treat migraine, tension-type,

and posttraumatic headache (22). Most nonmedication and medication treat-
ments work equally well for all three types of headache, with the exception of
valproate, which is more effective for migraine. The first step in headache
treatment is identifying the contribution to headache of analgesic overuse.
Patients regularly using prescription or over-the-counter acute care or analge-
sic medications at least 3 days a week are at risk for medication overuse head-
ache. Standard acute care and preventive therapies are ineffective in patients
with concomitant analgesic overuse; therefore, discontinuation of analgesics
or triptans and tapering of opioids and butalbital compounds must be com-
pleted before patients can expect headache improvement.

Monitoring the benefit from headache treatment is best accomplished using
a daily headache diary. Patients should record headache severity three or four
times daily. In this way, reduced headache duration can be identified, as well
as reduced severity and frequency of headaches. Many patients initially expe-
rience reduction in only one of these three variables. If headache duration is
not monitored, a potentially beneficial treatment may be prematurely discontin-
ued if it initially impacts headache duration only. In addition, identifying the
unique features of a patient’s headache allows the clinician to individualize treat-
ment recommendations. For example, patients with combined migraine and
tension-type headache may be instructed to use acute-care medications only
when the headache reaches the level of intensity that is typical of migraine in
that patient; this restriction will avoid use of acute therapy excessively for mild,
daily headaches.
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4.1. Analgesic-Overuse Headache

Both patients and their doctors must be convinced that analgesic overuse
can aggravate chronic headaches. Data clearly show that discontinuation of
daily or near-daily acute-care medication with no additional treatment effec-
tively reduces headaches for the majority of patients (Fig. 7) (23). Regretta-
bly, improvement typically takes approximately 6 to 8 weeks. During that time,
patients may supplement acute care medications with such medications as non-
ibuprofen nonsteroidal anti-inflammatory drugs (NSAIDs), COX-2 inhibitors,
or tramadol with little chance of promoting analgesic overuse. These medica-
tions may reduce aggravation caused by headaches and the psychological anxi-
ety associated with medication abstinence during the withdrawal period. After
patients have successfully eliminated acute care medications for 1 month, stan-
dard preventive therapies may be initiated (see Box 4). Preventive therapies
will not be effective if used concomitantly with daily acute care therapies;
therefore, therapies that previously failed while the patient was also overusing
acute therapy may be tried again.

4.2. Common Primary Recurring Headaches
(Migraine, Tension-Type, Posttrauma)

The selection of therapy for common headaches requires an initial evaluation
of headache severity and frequency (Fig. 8). Headaches occurring on no more
than 2 days per week may be managed by acute therapy (Fig. 9), whereas those
occurring more frequently will require preventive therapy (Fig. 10). Patients who
are not overusing acute-care medication but have frequent mild headaches and
infrequent severe headaches (e.g., combined migraine and tension-type head-
ache) may benefit from both preventive and acute therapy. Triptans are particu-
larly beneficial for patients with moderate to severe disabling attacks. The choice
of triptan is based on slight differences in time course of action and formulation
preference (see Box 5 ). Most patients will respond to at least one of three triptan

Fig. 7. Medication overuse headache: improvement following drug discontinua-
tion. (Based on ref. 23.)
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Box 4
Steps for Treating Medication Overuse Headache

1. Discontinue analgesics and triptans.
2. Taper opioids, butalbital combinations, and ergotamines by one-half to one pill

per week.
3. Prescribe a low-dose non-ibuprofen nonsteroidal anti-inflammatory drug,

COX-2 inhibitor, or tramadol twice daily, with an additional dose permitted
once daily for severe pain during first month after discontinuing analgesics or
throughout period of taper.

4. Reassess headache pattern 1 month after discontinuing analgesics and triptans
or completing drug taper.

5. Treat frequent headache with standard preventive therapy (Fig. 10).
6. Allow acute-care medications for infrequent, severe headaches only; maximum:

2 days/week.
7. Maintain headache diary to ensure no return of excessive acute care medication.

trials (24). Combining a triptan with an analgesic may increase the duration of
headache relief (25). The selection of preventive therapy is often based on con-
comitant treatment of comorbid conditions. For example, patients with migraine
and hypertension may be treated with a β- or calcium channel blocker, whereas
patients with migraine and depression or anxiety may be treated with a tricy-
clic or selective serotonin reuptake inhibitor antidepressant. Combining both
medication and first-line nonmedication therapy (e.g., relaxation and biofeed-
back) maximizes headache reduction (26).

4.3. Cluster Headache

The intensity of each individual cluster headache attack is so severe that
therapy must focus on prevention (see Box 6). In addition, most acute thera-
pies will not become effective during the course of these brief attacks. Epi-
sodic cluster headache is typically treated with preventive therapy for the ache

Fig. 8. Therapeutic options for migraine, tension-type, and posttrauma headaches.
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expected duration of the cluster cycle, usually approximately 6 weeks. Chronic
cluster, which has no or only brief headache-free periods, is treated with daily,
ongoing, preventive therapy. If patients are initially diagnosed when a cluster
period has already reached peak severity, treatment with a short course of ste-
roids is usually necessary. Plans should be made at that time, however, for
initiation of preventive therapy at the start of the next cluster cycle.

Fig. 9. Choosing acute care medication.

Fig. 10. Choosing preventive therapy. Combining medication and alternative thera-
pies maximizes treatment outcome.
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Box 6
Treatment of Cluster Headache

• Episodic cluster (cluster duration ≥7 days, with pain-free period between clus-
ters ≥1 month)
� Preventive therapy: onset of cluster

� Discontinuation of nicotine and alcohol during cluster
� 240–480 mg/day verapamil for 6 weeks
� 2–8 mg/day methysergide for 6 weeks

� Preventive therapy: cluster at maximum intensity at time of treatment
initiation
� Prednisone 10–60 mg/day for 1 week

� Rescue therapy
� 6 mg subcutaneous sumatriptan
� 100% O2 7 L/minute for 10 minutes by face mask
� Intranasal butorphanol

• Chronic cluster (cluster duration >1 year, with any pain-free periods during
that year lasting <1 month)
� Preventive therapy

� Discontinuation of nicotine and alcohol
� 240–480 mg/day verapamil
� 250–1000mg/day valproic acid
� 900–1800 mg/day gabapentin

� Rescue therapy
� 100% O2 7 L/minute for 10 minutes by face mask

Box 5
Choosing a Triptan

• Weigh needs for immediate relief against convenience/desirability of oral
therapy
� Fastest relief from injectable or intranasal sumatriptan
� Patients typically prefer oral formulations

� Fast-acting oral triptans include rizatriptan, eletriptan, zolmitriptan, and
sumatriptan

• Need for sustained relief
� Add nonsteroidal anti-inflammatory drugs to fast-acting triptan (25)
� Choose slower acting triptan

� Naratriptan and frovatriptan
• Desire for convenient formulation

� Orally disintegrating formulations (Maxalt MLT or Zomig ZMT)
• Sumatriptan nonresponders usually respond to alternative triptan.

� Only 19% of sumatriptan nonresponders fail zolmitriptan and
rizatriptan (24)
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Response to cluster therapy is typically different for patients with migraine
or tension-type headache. Successful cluster therapy typically results in re-
duced frequency and duration of headaches. The intensity of each headache is
often not reduced, however. For this reason, reduction in headache frequency
is the main goal of cluster headache therapy.

4.4. Headache Patterns in Women

Headache patterns often change in a predictable fashion during the repro-
ductive cycle in women. Estradiol is an important pain modulator, directly
influencing neural function through a variety of neurotransmitters important
for transmitting pain signals, including endorphins, serotonin, γ-aminobutyric
acid (GABA), and dopamine (27). Generally, estradiol protects against pain,
reducing pain perception as estradiol levels rise. Therefore, the pain threshold
increases and headache frequency decreases for the majority of women during
pregnancy (28,29). Conversely, when estradiol levels fluctuate or drop from
high to low levels—as occurs with ovulation, menses, the placebo week of
oral contraceptives, and after delivery—headache frequency increases. Because
estradiol levels fluctuate during the perimenopausal period, headaches tend to
worsen while other somatic symptoms of menopause—e.g., hot flashes—occur
during early menopause. Headaches may also be aggravated during meno-
pause by estrogen supplementation (30).

Headache management in women should focus on either minimizing changes
in estradiol levels with estrogen supplementation when a decline
in estradiol levels is expected or by pharmaceutically manipulating other
important neurochemicals, such as using antidepressants or triptans to modulate
serotonin levels, valproate or gabapentin to modulate GABA, or antinausea medi-
cations to modulate dopamine (see Boxes 7 and 8) (31). Consideration should
also be given to the risk for adverse effects of medications on the developing
fetus when treating headaches during pregnancy (see Box 9). Most medications
that can be used safely during pregnancy can be continued when breastfeeding.
Injectable sumatriptan, which is restricted during pregnancy, may be used when
by a nursing mother if she pumps her milk and discards it for 4 hours after an
injection and supplements the baby’s feeding with stored milk.

5. SUMMARY

Managing chronic headache begins with a reliable headache history to aid
the health care provider in identifying common headache patterns. Worrisome
headaches are generally associated with new headache patterns, pain in the
back of the head or neck, aging (>50 years old), or abnormal neurological ex-
amination findings (21). A diary that is used to record both headache activity
and medication use can be helpful to the clinician in correctly identifying head-
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Box 7
Treating Menstrual Headache: Perimenstrual Prevention

• Hormone therapy
� 7-day 100-mg estrogen patch
� Eliminate placebo week from oral contraceptives for 2 or 3 months

• Acute-care medications
� Nonsteroidal anti-inflammatory drugs (excluding aspirin or ibuprofen)
� 2.5 mg naratriptan twice daily
� 2.5 mg frovatriptan once or twice daily

• Preventive medications
� β-blocker
� Antidepressant (excluding fluoxetine)
� Calcium channel blocker
� Antiepilepsy drug (valproic acid or gabapentin)

All medications should be used at usual dose for 3 days before the expected menstrual
period and during first 2–4 days of menses. Do not use unless diary confirms headache
occurrence exclusively in association with menses.

Box 8
Treating Headache During Menopause

• Determine if there has been a change in headache pattern notable enough to
warrant additional evaluation

• Adjust estrogen replacement therapy if it aggravates headache
� Use noncycling, transdermal route
� Reduce estrogen dose
� Change estrogen-replacement product

• Add standard headache-preventive therapy in conjunction with estrogen
replacement

patterns, the contribution of medication overuse to headache, and the relation-
ship of headache to menstruation. Identification and elimination of medication
overuse is the first step in successful headache management. Choice of head-
ache therapy depends on headache frequency and disability. Combining medi-
cation and nonmedication therapies maximizes treatment outcome.
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CME QUESTIONS—CHAPTER 4

1. Which of the following statements about medication overuse headache is true?

a. Medication overuse headache is a sign of drug addiction.
b. Medication overuse headache only occurs in patients overusing narcotics.
c. Medication overuse headache does not occur in patients with true head pain.
d. Medication overuse headache may occur in patients regularly using any acute

care prescription or over-the-counter headache treatment 3 days  or more per
week.

2. Features associated with potentially serious headache that requires additional evaluation
include:

a. Posterior head or neck pain
b. Pain beginning after the age of 50 years
c. Change in headache pattern
d. Abnormal neurological examination
e. All of the above

3. The most common type of chronic headache seen in the primary care office is:

a. Migraine
b. Tension-type
c. Posttraumatic
d. Cluster

4. Which of the following headaches is experienced as short pain episodes, typically lasting
<2 hours?

a. Migraine
b. Tension-type
c. Posttraumatic
d. Cluster
e. Medication overuse
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5
Cervical and Lumbar Pain

CASE HISTORY

Ms. Hoffmann is a 45-year-old registered nurse who works in the busy inten-
sive care unit (ICU) of a city hospital. She has worked in this environment for
the past 15 years, with two previous episodes of work-related neck pain during
the last 5 years. In both cases, her primary symptom was severe muscle spasm,
and she returned to regular duties after 1 week. Her current injury occurred
when she pulled an obese, sedated patient into a bed. At that time, she devel-
oped a searing pain in her neck and upper left arm. Physical examination the
next day revealed a reduced biceps reflex and numbness in her upper arm.
Magnetic resonance imaging revealed a herniated disc at C5/C6. No improve-
ment was reported after 1 week of rest and treatment with prednisone, valium,
and hydrocodone. After an uncomplicated discectomy, the pain was reduced to
moderate severity, although numbness and sensitivity to touch in the upper
arm persisted. An attempt to return to regular duties was unsuccessful because
of intense pain experienced when lifting supplies, reaching across patient beds,
and repositioning patients. Ms. Hoffmann was concerned that she would not be
able to adequately care for the patients under her charge and went on sick leave.
Her physician treated her with daily ibuprofen, and her pain was diminished
when she performed reduced activities. Ms. Hoffmann discontinued ibuprofen
after 1 month because of gastric upset. Six months later, she was still not work-
ing and developed a tendency to hold her arm splinted to her torso to avoid
moving it or having anything touch it. Her workers’ compensation caseworker
suspected symptom magnification because of her prolonged work absence
with this injury and recommended a physical capacity evaluation.

* * *

Ms. Hoffmann’s story is typical for many patients with neck pain. Episodes
of acute neck pain are quite common, especially among individuals whose work
involves heavy lifting (e.g., nurses). With her latest injury, Ms. Hoffmann’s
symptoms suggested more than simple muscle pain. Postoperatively, she con-
tinued to report symptoms of persistent neuropathic changes that delayed her
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recovery. Ms. Hoffmann’s long employment history and strong work ethic sug-
gested that she would likely return to work. However, it is difficult to return
initially to such work. In Ms. Hoffmann’s case, the occupational therapist per-
forming the physical capacity evaluation appropriately noted the signs of neu-
ropathic pain (e.g., hypersensitivity to touch) and physical limitations caused
by her pain. A recommendation was given to the treating physician to address
Ms. Hoffmann’s neuropathic pain and recommend restricted duty on her return
to work, along with a work-hardening program. Ms. Hoffmann returned to work
on light duty, 3 hours daily, while participating in a work-hardening program.
Treatment with gabapentin plus physical therapy, pacing skills, and body me-
chanics helped reduce pain and increase her work capabilities. At the conclu-
sion of the work-hardening program, Ms. Hoffmann was able to resume her
daily household routine, but could not perform the type of lifting necessary for
working in the ICU. She was, however, successfully returned to a full-time
modified nursing job within her hospital.

KEY CHAPTER POINTS

• Chronic neck and back pain are the two most common pain problems seen by
primary care physicians.

• Evaluation of chronic neck and back pain focuses on the identification of a
specific pathology and factors that predict persistent pain.

• The primary focus of chronic neck and back pain treatment is a return to nor-
mal functioning at home and at work.

• The most effective therapy for acute neck and back pain is a reduction in inten-
sity of activities to a tolerable level; complete restriction from all work duties is
generally neither necessary nor beneficial.

• The most effective therapy for chronic neck and back pain is physical therapy
exercise with behavioral intervention (e.g., cognitive restructuring, development
of pacing skills, and modification of body mechanics for physical activities).

• Most neck and back pain can be managed successfully by primary care physi-
cians. Patients with significant risk factors for chronic pain or prolonged dis-
ability should be referred for more aggressive rehabilitative therapy.

1. EPIDEMIOLOGY

Back and neck pain are the two most common pain complaints that result in
a primary care physician (PCP) consultation (1). A random, general population
survey of more than 2000 adults in the United States indicated that back or
neck pain occurred during the last 12 months in 31% of adults (Fig. 1) (2). The
pre-valence of these problems is significantly higher among treatment-seeking
patients. In two large surveys of adults enrolled in general medical care or in a
health insurance plan in Canada and Great Britain, neck pain, back pain, or
both lasting at least 1 week was reported to have occurred during the preceding
month in 33% of adults and within the previous 6 months in 80% (Fig. 2) (3,4),



Chapter 5 / Cervical and Lumbar Pain 57

peaking at a younger age in women than in men (45–64 years vs 65–74 years,
respectively) (4). Neck and back pain often occur in association with pain in
other body regions. For example, 75% of people with back pain also report
pain in other body areas (in order of frequency: the knee, shoulder, and neck);
89% of patients with neck pain report additional pain areas (in order of fre-
quency: the shoulder, back, and knee) (4).

Although neck and back pain are highly prevalent, only a minority of affected
individuals seek medical care. In a Canadian survey, neck or back pain symp-
toms were severe enough to completely prohibit participation in work, school,
or household chores for 16% of the total population and to restrict work, school,
or chores in another 21%, yet only 25% had consulted a health care provider
within the previous month (3). Treatment seekers were more likely to have a

Fig. 1. Prevalence of neck and back pain during the preceding year in the general
population. Almost one-third of adults in the general population reported experiencing
neck or back pain during the preceding year. (Based on ref. 2.)

Fig. 2. Prevalence of neck and back pain in general medical patients. The Cóté Cana-
dian study reported the occurrence of neck or back pain during the previous 6 months.
The Webb British study reported neck or back pain lasting at least 1 week during the
previous 1 month. (Based on refs. 3,4.)
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lower level of education and lower income, less likely to be employed full-
time, and more likely to have comorbid illness. Similarly, a US survey showed
that only 37% of people with neck or back pain sought conventional medical
care during the preceding month, whereas 54% used alternative medicine (e.g.,
chiropracty, massage, relaxation therapy, and herbal remedies) (2). The sever-
ity of both pain and disability correlate with the likelihood of seeking care (5).

Chronic neck pain occurs less commonly than back pain. A survey of a
sample of 6000 Swedish adults identified a history of neck pain in 43%, with
women affected more frequently than men (48 vs 38%) (5). The prevalence in
women decreased after age 64 years. Neck pain persisting longer than 6 months
was reported for 43% of women and 33% of men, with continuous, neck pain
persisting longer than 6 months in 23% of women and 17% of men.

Low back pain is the most common chronic pain, affecting about 59% of
adults at some point during their lives (7). Low back pain is the fifth most
common reason for PCP office visits (1). Daily low back pain lasting longer
than 1 week is experienced annually by 17.6% of workers and results in 150
million lost work days (8). In one study, acute back pain resolved within 1.5
months in 61% of adults treated for acute back pain with the usual care of
their primary practitioners or rheumatologists (9). Back pain that does persist
beyond the acute period, however, often persists long-term. A prospective
survey of 503 Danish adults consulting a general practitioner for acute low
back pain revealed that, despite returning to work, nearly half of these patients
continued to report pain or functional limitations 1 year after the onset of their
back pain (Fig. 3) (10). Similarly, surveys conducted in Great Britain revealed a
persistence of symptoms 12 months after first consultation to a primary care
provider by 42 to 75% of patients (12,13).

In several studies, patient, work, and psychological features have been iden-
tified that can be used to predict an increased risk for chronic neck or back pain

Fig. 3. Long-term prognosis for acute low back pain. (Based on ref. 10.)
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following an acute injury (3,13–16; see Box 1). Ms. Hoffmann has general
work-related and pain variables associated with an increased risk for develop-
ing chronic neck pain. Occupations that put workers at highest risk for chronic
neck or back pain include construction work and nurses aide (8). Other workers
at high risk for neck pain include carpenters, car mechanics, maids, janitors, and
hairstylists, because these jobs require lifting or prolonged standing. It is impor-
tant to remember that most patients who develop back pain will return to work,
even if pain symptoms persist (10). Successful return to work after absenteeism
from low back pain can be predicted by a number of factors (17,18; see Box 2).

Box 1
Risk Factors for Chronic Neck or Back Pain

• General characteristics
� Female
� Increasing age
� Living alone
� History of pain
� Poor general health
� Nicotine use
� Not a sports participant

• Work-related factors
� Work dissatisfaction
� Neck pain

� Repetitive work
� Prolonged neck flexion

� Low back pain
� Work duties require heavy lifting or pulling
� Work duties require prolonged standing
� Initial work absenteeism more than 8 days

• Pain variables
� Widespread pain
� Radiating pain
� Difficulty standing or walking

• Physical factors
� Obesity
� Restricted spine movement

• Psychological factors
� Depression
� Anxiety
� Stress
� Poor coping strategies

Based on refs. 9,12,13,15,16.
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Van den Heuvel identified the ability to take frequent work breaks (with or
without exercises during the break periods) as important to improved recovery
from neck pain (19). Although Ms. Hoffmann’s solid work history is a good
prognostic predictor, her general characteristics (age >30 years) and physical
factors (abnormal neurological examination) predict a poor prognosis for re-
turning to work and suggest the need for more aggressive occupational therapy
interventions.

2. EVALUATION OF NECK AND BACK PAIN

Most patients seeking treatment from a PCP for neck or back pain do not
have surgical pathology. The National Ambulatory Medical Care Survey
showed nonspecific back pain to be the most common diagnosis for patients
treating with a PCP (Fig. 4) (1).

Patient evaluation for neck or back pain, therefore, needs to focus on identi-
fying the minority of patients with identifiable pathology (e.g., radiculopathy
from a herniated disc), and identifying patients at risk for persistent, chronic
pain that will require more aggressive therapy.

Patient history should focus on factors that predict the chronic nature of
symptoms (see Box 3). A history of back injury or pain, work duties satisfac-
tion, and symptoms of depression and anxiety all need to be explored. Chronic
pain or disability in other family or household members also influences the
duration of pain and should be evaluated.

Box 2
Predictors of a Successful Return to Work Following Absence for Back Pain

• General characteristics
� Age less than 30 years
� Good general health
� Medical evaluation occurs less than 30 days after pain begins

• Work-related factors
� Steady employment for more than 2 years
� Patient is main household breadwinner
� High job satisfaction
� Public job (rather than private)
� Job duties allow unscheduled breaks

• Physical factors
� Normal neurological examination
� Good lumbar flexion for low back pain

Based on refs. 17,19.
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Fig. 4. Diagnoses for low back pain seen by the primary care physician. (Based on
ref. 1.)

Box 3
Historical Evaluation of Patient With Cervical or Lumbar Pain

Identify the following historical features that predict the chronicity of pain:

1. History of previous pain problems or prior injuries
2. Family history of chronic pain complaints
3. Occupational history

a. Work duties: heavy work; prolonged posture or standing
b. Poor work satisfaction
c. Patient is not household breadwinner

4. Psychological history
a. Anxiety
b. Depression

The physical examination should include an evaluation of range of motion
and neurological signs of strength, reflexes, and sensation (see Box 4). Identi-
fication of patterns of motor and sensory loss that suggest cervical or lumbar
radiculopathy should be a major part of the neurological examination (see
Tables 1 and 2). Figures 5 through 7 show motor tests for cervical radiculopathy
and skin areas that will show signs of altered sensation caused by abnormal
cervical and lumbar nerve function. Plain X-rays with flexion and extension
views are helpful to rule out instability in patients with mechanical pain com-
plaints (e.g., restricted movement or pain occurring during movement) or lim-
ited range of motion. Nerve conduction and electromyography testing may be
useful to rule out acute radiculopathy in patients with a mixed pattern of motor
and sensory loss (e.g., reflex loss suggests one nerve root, whereas sensory
loss suggests another).
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Table 1
Evaluation of Common Cervical Radiculopathies

Nerve involved Motor loss Reflex loss Sensory loss

C5 Biceps Biceps Lateral upper arm

C6 Brachioradialis Biceps Lateral lower arm

C7 Triceps Triceps Middle finger

C8 Finger flexors None Medial lower arm

Remember: A herniated cervical disc affects the nerve for the vertebra below.
Thus, C5 radiculopathy occurs when the C4–C5 disc is herniated; C8 radiculopathy
occurs with a C7–T1 herniated disc.

Table 2
Evaluation for Common Lumbar Radiculopathies

Nerve involved Motor loss Reflex loss Sensory loss

L3 Knee extension Knee reflex Anterior medial thigh
L4 Knee extension Knee reflex Medial lower leg
L5 Foot dorsiflexion: None Lateral lower leg

walking on heels and great toe
S1 Foot plantar flexion: Ankle jerk Lateral foot and sole

walking on toes

Remember: A herniated lumbar disc usually affects the nerve for the vertebra below.
Thus, an L4 radiculopathy usually occurs when the L3–L4 disc is herniated.

Magnetic resonance imaging (MRI) and computed tomography (CT) gener-
ally should be reserved for patients with clinical evidence for myelopathy (e.g.,
bilateral motor and sensory loss), radiculopathy, or spinal stenosis (e.g., pain
with walking or a tendency to adopt forward lumbar flexion with walking).
MRI scans of asymptomatic adult controls have shown radiographically signifi-

Box 4
Physical Examination of Patient With Cervical or Lumbar Pain

1. Musculoskeletal examination
a. Muscle palpation for tenderness, spasm, and trigger points
b. Skeletal assessment for posture and range of motion

2. Neurological examination
a. Strength testing
b. Reflexes
c. Sensory examination to touch and pin
d. Gait testing to assess casual movements and strength
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Fig. 5. Motor testing for cervical radiculopathy. Arrows denote direction of move-
ment required to test specific muscles. Test biceps strength with palm facing up. Test
brachioradialis strength with thumb pointed up.

cant changes in both cervical and lumbar spines (Table 3) (20–22). A study
comparing cervical MRIs in young adults (ages 24–27) with recurrent and per-
sistent neck and shoulder pain vs asymptomatic controls showed no difference
in the prevalence of most MRI abnormalities, with the exception of disc protru-
sion (observed in 19% of symptomatic adults vs 32% of controls; p < 0.05) and
disc herniation (4% of symptomatic adults vs 0% in controls; p = 0.05) (22).

Fig. 6. Sensory testing for cervical radiculopathy. Arm viewed from the anterior
aspect, with palm facing toward viewer. Skins areas served by specific cervical nerve
roots are marked.
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Fig. 7. Sensory testing for lumbar radioulopathy. Skin areas served by specific lum-
bar nerve roots are marked.

Table 3
Prevalence of Abnormal Magnetic Resonance
Imaging Findings in Asymptomatic Adults

Abnormality Prevalence in normal adults (%)

Cervical spine
Disc degeneration 73
Annular tear 67
Disc bulge 87

Lumbar spine
Disc bulge 52
Disc herniation 24
Stenosis   4

Based on refs. 21 and 22.
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Although radiographically significant changes can be seen in young adults, the
percentage of patients with such abnormalities increases with age. After the age
of 60, 79% of asymptomatic controls will have bulging lumbar discs. In a study
involving baseline and 12-month follow-up MRI evaluations in 89 men, 32% of
men with no complaint of low back pain had an abnormality and 47% of men
with a complaint of low back pain had a normal spine (23). In addition, the
development of low back pain during the study did not correlate with the change
from baseline MRI. A 7-year prospective study similarly failed to link radio-
graphic changes with a subsequent development of low back pain (24). Nonspe-
cific abnormalities are similar with CT scanning. In a group of 52 controls, 35%
had abnormal lumbar studies; this rate increased to 50% after the age of 40
years (25). In controls younger than 40 years, 20% had CT scans that revealed a
herniated disc. The validity of discography remains controversial, however, and
should not be used as a screening tool (26).

3. TREATMENT
Treatments for acute and chronic neck and back pain are different, with acute

pain therapy focused on symptomatic relief and chronic pain therapy focused
on rehabilitation, with the goal of reducing pain, psychological distress, and
disability to help the individual resume normal activity levels, including return-
ing to work.

3.1. Acute Neck and Back Pain Treatment
Patients with acute neck or back pain require evaluation to distinguish pain-

specific pathology from nonspecific pathology. For the vast majority of
patients with nonspecific pathology, noninvasive symptomatic treatment is
effective. Many episodes of acute back pain resolve on their own or improve
significantly without specific medical intervention. Studies show that patients
improve best after acute injury when they reduce activities to as tolerated and
allow healing to occur, compared with patients who are treated with either
complete bed rest or acute physical therapy (27–29). A survey of 281 adults
with acute back pain reported similar outcomes when treated with bed rest or
activities as tolerated, which suggests that there is little need for most patients
to restrict work activities (30).

Malmivaara and colleagues selected 165 patients with acute back pain or a
brief exacerbation of chronic back pain and randomized them to treatment with
2 days of bed rest, mobilizing exercises, or ordinary activities as tolerated (31).
Both the extent and speed of improvement were greatest for the ordinary activ-
ity group and worst in the bed-rest group. These findings suggest that neither
brief bed-rest nor light exercise should be prescribed for acute back pain.
Rather, it should be managed with medical evaluation and brief education to
avoid even short-term bed rest and maintain activities as tolerated (Fig. 8).
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3.2. Chronic Neck and Back Pain Treatment

A 2-year follow-up of patients with chronic low back pain receiving no treat-
ment revealed a slight reduction in pain severity during the first 3 months, but
no improvement in either functional status or psychological distress (32). Stan-
dard conservative therapy (physical therapy, injections, and/or medications)
resulted in improvement in both pain and disability. A variety of physical and
psychological treatments have been tested for chronic neck and back pain (33–
37) (Table 4). Active physical therapy with behavioral interventions is the most
effective method of achieving long-term pain relief and the ability to resume
normal activities. The specific type of rehabilitative therapy to be offered to
patients depends on the presence or absence of chronic radicular changes and
neuropathic pain, which may benefit from targeted neuropathic therapy (Fig. 9).
(Additional information about treatment for neuropathic symptoms can be found
in Chapter 8.) Opioids may be used to manage severe, infrequent flares or in
low doses for constant, disabling pain. (More complete coverage of recom-

Fig. 8. Management of acute cervical or lumbar pain.
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mendations for the use of opioids appears in Chapter 17.) Nerve blocks are
reserved for adjunctive therapy in patients with clearly identified nerve root
irritation, such as chronic radiculopathy or spinal stenosis (38,39). Trigger-
point injections generally result in only short-term, symptomatic relief (38).

3.2.1. Work and Chronic Pain

Treatment for chronic pain focuses on helping the individual return to his or
her previous functional level, including returning to or continuing work. The
average cost per worker for work-related low back pain in 1989 was $8321 (40).
Interestingly, most of this cost was incurred from lost wage payments; only one-
third of this amount reflects medical costs. Three recent studies reported similar
data, with 75 to 93% of the cost of back pain attributed to indirect costs (e.g.,
work absenteeism and disability) and only 7 to 25% to medical expenses (41–
43). Therefore, reducing the cost of care should focus primarily on facilitating
the return to work, rather than reducing medical treatment expenses. It should be
more cost-effective to treat patients aggressively initially to achieve a speedy
return to work. Suter demonstrated the benefits of working for back pain (44).

Table 4
Effective Therapies for Patients With Chronic Neck and Low Back Pain

Treatment Effective Ineffective Insufficient data

Chronic neck pain
Exercise X (long-term)
Acupuncture X (short-term)
Traction X
Ultrasound X
Massage X
Electrical stimulation X
Multidisciplinary rehabilitation X
EMG biofeedback X
Behavioral interventions X

Chronic low back pain
Exercise X
TENS X
Acupuncture X
Traction X
Ultrasound X
Massage X
Electrical stimulation X
Multidisciplinary rehabilitation X
EMG biofeedback X
Behavioral interventions X

EMG, electromyography; TENS, transcutaneous electrical nerve stimulation. (Based on refs.
33–37.)
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Pain, depression, and disability measures were obtained from a sample of 200
patients with chronic back pain. Although litigation tended to increase patient
perceptions of pain severity and disability, these effects were mitigated if the
patients were working. Indeed, all measures of symptomatology were superior in
working patients. Comparison of baseline demographics and injury variables
between working and nonworking participants did not show a significant differ-
ence; in particular, injuries were not more severe in the nonworking group. These
data suggest a need to minimize lost time from work for patients with either
acute or chronic back pain.

3.2.2. Effective Chronic Neck and Back Pain Treatment

Therapy for chronic neck and back pain with the strongest data supporting
good long-term efficacy are stretching, strengthening, and mobility exercises
(36,45). Intensive, active exercise and graded activity programs are effective
for chronic pain, but ineffective for acute pain (46–48). Exercise programs
focusing on weight training, however, are not effective (49). Acupuncture pro-
vides short-term relief for neck pain (35,50), with no benefit over treatment
with transcutaneous electrical nerve stimulation (33). Acupuncture is, there-
fore, not recommended for most patients. There is no clear consensus on the
effectiveness of chiropractic manipulation, and controlled studies are needed
to provide efficacy data (51). Opioids, either alone or as adjunctive therapy
with other analgesics, help improve back pain by modest amounts (52,53). The
benefits of behavioral interventions for neck pain require additional testing
(37), although moderate benefit has been shown in patients with low back pain
(34). Occupational therapy or work conditioning programs can effectively help
patients with neck or back pain return to work sooner than general treatment
from a PCP. A review of 18 randomized, controlled clinical trials showed that
intensive physical reconditioning for work tasks, in association with cognitive-
behavioral treatment (e.g., work-hardening programs), reduced work absen-
teeism by an average of 45 days during a 12-month period (54). Ms.
Hoffmann’s case illustrates how a focus on work disability by the occupational
therapist can result in more rapid return to work. The strong influence that
work factors (including duties, breaks, and job satisfaction) play in successful
return to work (Box 2) also supports the need for intervention by an occupa-
tional therapist.

Intensive, multidisciplinary forms of therapy are typically reserved for recal-
citrant or disabled patients. Hagen and colleagues randomized patients with low
back pain who had missed work for 2 to 3 months to multidisciplinary rehabilita-
tion (exercise and addressing activity restrictions and psychosocial issues) or
standard medical care through a PCP (55). One year later, 68% of the patients in
rehabilitation had returned to full work duty compared with 56% in the stan-
dard care group. Studies investigating the effectiveness of multidisciplinary
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pain rehabilitation programs show improvement for compliant patients who
complete treatment. However, noncompliance is a significant problem in this
population. Intensive rehabilitation programs that combine active exercise and
psychology treatment (coping skills, distraction techniques, and relaxation)
with education are the most effective for improving function and reducing pain
for recalcitrant, disabled patients with chronic pain (56). This type of treat-
ment, however, results in improvement and successful return to work in only
about half of those patients treated (57). In addition, the outcome is worse in
patients who receive compensation for back pain (58). Clearly, the focus in
managing chronic pain must be on early intervention and the prevention of the
development of chronic pain patterns.

4. SUMMARY

Neck and back pain are the two most common chronically painful condi-
tions seen by PCPs. Evaluation of both conditions focuses on identifying the
pain-specific pathology (e.g., radiculopathy) and factors associated with a poor
prognosis (e.g., female gender, heavy work duties, history of depression/anxi-
ety, and nicotine use). Although the treatment of acute neck and back pain
emphasizes symptomatic pain relief and restriction of activities as tolerated,
the treatment of chronic pain emphasizes facilitation of returning to regular
household and work activities. Although work-duty restrictions may be needed
for patients with physically demanding jobs, complete work restriction is gen-
erally not effective in reducing pain symptoms and can result in prolonged
disability. Most patients with neck and back pain can be managed successfully
by PCPs.

Patients with significant risk factors for chronic pain or prolonged disability
should be referred for more aggressive rehabilitative therapy.
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CME QUESTIONS—CHAPTER 5

1. Which occupations are associated with a high risk for chronic neck or back pain?

a. Nurses
b. Hairstylists
c. Janitors/custodians/housekeepers
d. Secretaries
e. A and B
f. A, B, and C

2. Which characteristic(s) predict a higher likelihood of developing chronic neck
or back pain?

a. Female gender
b. Smoking
c. Widespread pain
d. Obesity
e. A and C
f. All of the above

3. Which feature(s) predict successful return to work after absence for back pain?

a. Age less than 30 years
b. Previous steady employment
c. Normal lumbar flexion
d. All of the above
e. None of the above

4. Chose the correct statement(s):

a. Acute back pain should be treated with physical therapy.
b. Chronic back pain should be treated with physical therapy.
c. Return to work should not be attempted by patients with chronic neck or back

pain until their pain symptoms have resolved.
d. A and B
e. All of the above
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6
Abdominal Pain

CASE HISTORY

Ms. Stewart is an attractive, slender, 30-year-old professional who com-
plains of recurrent bouts of abdominal pain, bloating, and diarrhea occurring
over the last 6 years. The abdominal pain improves after bowel movements;
however, despite having diarrhea, she always feels like her bowel movements
are incomplete. She describes painful, loose, watery stools occurring approxi-
mately four to five times a day about twice a week. She has never had bowel
accidents at night. She has never noticed blood in her stools, although they
sometimes contain mucus. She was previously diagnosed with lactose intoler-
ance because of some bloating episodes after drinking milk. Although she
avoids milk and cheese, she eats ice cream without problems. She has no other
medical symptoms and her weight is stable. She is currently not using any
medications for her digestive symptoms. She has never seen a psychiatrist for
depression or anxiety. When her primary care physician asks if she was ever
the victim of sexual abuse, her lip begins to quiver and tears fill her eyes, but
she won’t provide any specific information. Physical examination shows mild,
diffuse belly tenderness with no masses or enlarged organs. Laboratory testing
shows a normal blood count and electrolytes and is negative for stool guaiac or
stool ova and parasites. A previous sigmoidoscopy revealed only small exter-
nal hemorrhoids. Ms. Stewart is treated with a low-fat diet and is referred for a
psychological evaluation to rule out depression.

* * *

Ms. Stewart provides a typical history of irritable bowel syndrome (IBS), a
common cause of chronic abdominal pain, especially in women. Although the
literature describes a link between psychological distress and abuse history
with IBS, most gastroenterologists agree that the gastrointestinal (GI) symp-
toms are not a manifestation of psychopathology. Indeed, psychological dis-
tress and abuse history occur commonly in all patients with chronic pain (see
Chapter 15). In Ms. Stewart’s case, the treating physician appropriately ensured
the absence of identifiable organic disease. The absence of testing abnormalities,
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however, is not synonymous with the absence of pathology or a psychologi-
cally based disorder.

KEY CHAPTER POINTS

• Abdominal pain may be caused by a readily identified pathology or may occur
as a chronic condition without correctable pathology. Chronic abdominal pain
is typically diagnosed in patients with a stable pain history for at least 3 months
who lack symptoms and signs of other types of pathology (e.g., fever, signifi-
cant weight loss, or anemia).

• Functional abdominal pain disorders, such as IBS, are not part of a psychologi-
cal syndrome.

• Although psychological distress is more common in patients with functional
abdominal pain disorders, it does not occur at an elevated rate in individuals
with the same disorders who are not seeking medical care. Therefore, psycho-
logical distress is a marker of treatment-seeking behavior rather than abdomi-
nal pain.

• Historical reports of symptoms and physical examination signs can help distin-
guish causes of chronic abdominal pain.

• Chronic abdominal pain is generally managed with both medication and non-
medication pain management strategies.

Abdominal pain is often caused by readily identified pathology, such as
gastritis or ulcer disease, gallbladder disease, or inflammatory bowel disease.
Abdominal pain, especially in the absence of an identified structural pathol-
ogy, is often equated with psychological or somatization disorders. A recent
survey of perceptions of general practitioners and specialists demonstrated that
general practitioners are significantly more likely to believe that functional
bowel disorders were the result of psychological disorders, whereas specialists
are more likely to assume that patients with this condition have a real but yet
unidentified etiology (p < 0.001) (Fig. 1) (1).

Fig. 1. Attitudes of physicians toward functional bowel disorders. (Based on ref. 1.)
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This chapter addresses some of the common syndromes of chronic abdomi-
nal pain. It is essential to remember that a diagnosis of chronic abdominal pain
is only made in patients with a stable pain history for at least 3 months who
lack symptoms and signs of other types of pathology, including fever, signifi-
cant weight loss, and anemia. This important point was recently highlighted in
a letter describing a woman with fever, diarrhea, and progressive abdominal
pain over approximately 1 week (2). Her condition was labeled “chronic
abdominal pain,” and she subsequently died with undiagnosed mesenteric
ischemia. The author postulated that the chronic pain diagnosis restricted the
ordering of tests that typically would have been completed in a patient with
progressive, subacute abdominal pain.

1. EPIDEMIOLOGY
Persistent abdominal pain occurs in a significant minority of patients. A

population-based community survey in the United Kingdom identified per-
sistent abdominal pain (pain episodes during the preceding month lasting at
least 24 hours) in 7.7% of adults, with a greater prevalence in women com-
pared with men (9.3 vs 5.6%; p < 0.01) (3). A total of 1501 adults without
abdominal pain were followed prospectively for 12 months. New abdominal
pain developed in 69 people (4.6%), with no gender differences noted in de-
velopment of new pain.

Abdominal pain is among the most common pain complaints seen by pri-
mary care practitioners. The 2000 National Ambulatory Medical Care Sur-
vey identified abdominal pain as the one of the top reasons for seeking an
outpatient physician visit, ranking as the 12th most common complaint (4).
Abdominal pain accounts for 5% of all pain complaints made to general prac-
titioners (5).

1.1. Irritable Bowel Syndrome
IBS describes the combination of recurrent lower abdominal pain, change

in bowel habits, and bloating or rectal urgency in patients without identified
structural or biochemical pathology. The diagnosis of IBS has been standard-
ized with the development of the Rome criteria, which were revised in 1999
(see Box 1). Ms. Stewart meets Rome II criteria, reporting a chronic history of
abdominal pain associated with diarrhea and relieved by bowel movements.
She also reports feelings of incomplete evacuation, mucus in stool, and bloat-
ing.

An international, community-based survey of more than 40,000 individuals
identified 11.5% with IBS, with a female to male ratio of 1.7:1 (6). In this sample,
IBS symptoms occurred on an average of 7 days/month with an average of two
episodes daily, each lasting approximately 1 hour (Fig. 2). The majority of pa-
tients with IBS reported a variety of gastrointestional (GI) symptoms (Table 1).
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In addition to pain and GI symptoms, individuals with IBS have significant
disability, including reduced productivity and increased frequency of medical
visits (Fig. 3).

1.2. Myofascial Abdominal Wall Pain

Myofascial pain, which is related to tight muscle bands and muscular trigger
points, may also affect abdominal muscles. (See Chapter 9 for a full discussion
of this syndrome and its treatment.) Chronic abdominal pain caused by tight
and tender abdominal muscles (e.g., rectus abdominis, pyramidalis, obliques,
and transversus abdominus) occurs in a significant minority of patients with
chronic abdominal pain and is commonly overlooked. Myofascial pain was
determined to be the cause of pain in 26% of patients diagnosed with chronic
abdominal pain that is not related to an underlying visceral pathology (7).

Fig. 2. Frequency of symptoms in irritable bowel syndrome. (Based on ref. 6.)

Box 1
Rome II Criteria for Diagnosis of Irritable Bowel Syndrome

• Abdominal pain for at least 12 weeks of the preceding year, with two of the
following:
� Relief with bowel movement (BM)
� Onset associated with change in BM frequency
� Onset associated with change in stool appearance

• Additional symptoms often include:
� BMs more than three times daily or less than three times weekly
� Abnormally loose or hard stools
� Straining, urgency, or feeling of incomplete bowel evacuation
� Mucus in stool
� Bloating or abdominal distention

Based on ref. 5a.
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Fig. 3. Impact of irritable bowel syndrome (IBS). Comparison of disability in a com-
munity survey of individuals with IBS and without IBS (no IBS). (Based on ref. 6.)

1.3. Chronic Pancreatitis

Studies conducted in the United States, Europe, Central America, and Asia
indicate that chronic pancreatitis affects approximately 4 out of every 100,000
people annually (8). Alcoholism accounts for more than 50% of all cases of
chronic pancreatitis, with the risk for chronic pancreatitis increasing linearly in
relation to the amount of alcohol consumed. It is important to remember, how-
ever, that approximately 20 to 30% of all cases are idiopathic, with the remain-
der caused by biliary and other diseases.

2. EVALUATION

As with all types of chronic pain, the physician needs to ensure the absence
of correctable, organic pathology during the initial history taking and physical
examination in patients with abdominal pain. Patients with subacute symptoms,

Table 1
Common Symptoms of Irritable Bowel Syndrome

Symptom Prevalence (%)

Abdominal pain 88
Bloating 80
Trapped wind 66
Tiredness 60
Diarrhea 59
Tightness of clothing 58
Constipation 53
Heartburn 47

Based on ref. 6.
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symptoms related to eating, associated medical symptoms or signs (e.g., change
in skin or stool color, bloody stools, organomegaly, or abdominal masses), con-
stitutional symptoms (e.g., weight loss, fatigue, or fever), or a family history of
GI cancer warrant a more detailed evaluation.

In addition to a general abdominal examination, patients with abdominal pain
require a digital rectal examination and female patients require a thorough pel-
vic examination. Patients reporting abdominal pain should also receive a neuro-
logical examination to identify bands of sensory loss or dysethesia in the
abdomen (to rule out local nerve entrapment syndromes, thoracic spine disease,
or postherpetic neuralgia) and changes in strength, reflexes, and sensation in the
lower extremities (to rule out spinal disease). A neurological examination is
particularly important because the midthoracic spine is a vascular watershed
area, with a predilection for metastatic disease. Patients suspected of having a
thoracic pathology that is not well localized may be evaluated using sagittal
magnetic resonance imaging, which demonstrates multiple thoracic levels.

2.1. Irritable Bowel Syndrome

Young patients with IBS symptoms without associated symptoms (see Box 2),
such as Ms. Stewart, require a minimal amount of testing (see Box 3) (9,10).
Screening for thyroid disease and lactose intolerance is best reserved for patients
with specific symptoms of these conditions, such as fatigue and weight change
(thyroid disease) and intolerance to milk products, including ice cream (lactose
intolerance). Patients aged 50 years and older warrant additional screening with a
colonoscopy and thyroid function testing. Abdominal ultrasound is generally not
helpful.

2.2. Myofascial Pain

Evaluation of myofascial pain is covered elsewhere in this book (see Chap-
ter 9). Several questions are useful to differentiate patients with musculoskel-
etal causes of abdominal pain from those with nonmusculoskeletal pain (see

Box 2
Symptoms and History That Suggest Irritable Bowel
Syndrome and Warrant a More Detailed Evaluation

• At least a 10-lb weight loss (unintentional)
• Bloody stools
• Fever; recent use of antibiotics
• Nocturnal diarrhea
• Family history of colon cancer

Based on ref. 3.
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Box 3
Diagnostic Evaluation of Patients

With Symptoms of Irritable Bowel Syndrome

• Stools: Test for
� Blood
� Ova and parasites

• Laboratory testing
� Complete blood count
� Chemistry panel
� Erythrocyte sedimentation rate
� Add thyroid function testing for patients aged 50 years or older

• Gastrointestinal procedures
� Aged younger than 50 years: flexible sigmoidoscopy

� Include biopsy to rule out inflammatory disease or microscopic colitis
if diarrhea is a symptom

� Aged at least 50 years: colonoscopy to screen for cancer

Based on ref. 3.

Box 4) (11). On examination, tender, tight muscle bands causing myofascial
pain are best identified in the activated muscle. Patients with abdominal pain
that is not associated with bowel symptoms or eating should be examined
while lying flat. They should be asked to elevate the head and shoulders a few
inches off of the examination table to induce abdominal muscle tensing.

Box 4
Questions That Can Be Used to Distinguish Musculoskeletal

Etiologies From Other Causes of Chronic Abdominal Pain

Patients responding positively to the first set of questions and negatively to the second
set are likely to have a musculoskeletal cause for their chronic abdominal pain.

• If patients give a positive response to the following questions, the pain is
probably musculoskeletal:
� Is pain worsened by coughing, sneezing, or taking a deep breath?
� Is pain aggravated by change in posture, such as getting out of bed or a
chair, bending, turning over in bed, or lifting?

• If patients give a negative response to the following questions, their pain is
probably musculoskeletal:
� Has there been a recent change in your bowel habits?
� Does eating aggravate your pain?
� Have you lost weight unintentionally since your pain started?

Based on ref. 11.
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Fig. 4. Diagnostic function of Carnett’s sign. A positive Carnett’s sign was used to
distinguish visceral and nonvisceral (functional) causes of abdominal pain in 120 emer-
gency department patients with acute abdominal pain (12) and 158 hospital admis-
sions for abdominal pain (13).

Aggravation of pain and abdominal tenderness with this maneuver is typical
in patients with muscular pain (positive Carnett’s sign). Carnett’s sign is use-
ful for distinguishing myofascial and visceral pain (Fig. 4) (12,13). Examin-
ing the tensed belly while the patient maintains this position can reveal tender
muscles and trigger points in the abdominal muscles, such as the rectus
abdominis muscles (Fig. 5), as well as painful abdominal hernias.

Fig. 5. Myofascial abdominal wall pain: rectus abdominis trigger points and refer-
ral pattern.
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2.3. Chronic Pancreatitis

The pain of chronic pancreatitis is constant and severe, and may radiate to
the back. The pain is often aggravated by food or alcohol and is associated with
malabsorption and weight loss. Chronic pancreatitis is diagnosed by clinical
examination and a finding of abnormalities on tests for pancreatic enzymes
and secretin stimulation (if available) or endoscopic retrograde cholangio-
pancreatography, and radiographic evidence of pancreatic calcifications (see
Box 5). Patients with chronic pancreatitis should be evaluated for signs of poor
pancreatic function, including weight loss, steatorrhea, and glucose intoler-
ance, in addition to abdominal pain.

2.4. Psychological Factors

A large, prospective survey of individuals with abdominal pain identified
psychological distress as an important predictor of new abdominal pain (3).
Patients without abdominal pain who had the highest levels of psychological
distress were three times more likely to develop abdominal pain within the
following 12 months compared with individuals without psychological dis-
tress. Anxiety doubled the risk for abdominal pain. This study suggests that
patients with abdominal pain will be more likely to have comorbid psychologi-
cal distress compared with patients without pain.This relationship, however, does
not confirm that abdominal pain is a manifestation of psychological distress.

Childhood abuse has also been linked with the development of chronic
abdominal pain in adulthood, especially pain related to functional GI disorders,
such as IBS. A survey of 226 consecutive GI outpatients identified a history of
physical or sexual abuse in approximately one-third of patients with either func-
tional or organic GI disease (14). A similar study of 206 female gastroenterology
clinic patients identified a greater prevalence of both sexual and physical abuse
in patients with functional disorders (53 and 13%, respectively) vs patients with
organic disorders (37 and 2%, respectively) (15). Interestingly, the treating phy-
sician was aware of abuse in only 17% of patients. Hobbis and colleagues ques-
tioned adults with IBS, Crohn’s disease, or non-GI disease about the incidence of

Box 5
Diagnostic Testing for Patients With Suspected Chronic Pancreatitis

• Serum trypsinogen (in patients with diarrhea and steatorrhea)
• Secretin hormone stimulation test
• Endoscopic retrograde cholangiopancreatography
• Abdominal X-ray or computed tomography
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abuse during childhood and adulthood (16) and found that the prevalence of
childhood and adult experiences of sexual abuse (17–28%) or physical abuse
(49–61%) was similar in all groups. Although a history of abuse itself does not
necessarily predict the occurrence or type of abdominal pain, symptom severity
and comorbid somatic complaints are higher in GI patients with more significant
abuse histories (17,18). For this reason, gentle questioning about abuse is appro-
priate for patients with abdominal pain.

It is important to remember that, as with all types of chronic pain, patients
seeking treatment for chronic abdominal pain have a higher prevalence of psy-
chological distress. This does not, however, confirm a suspicion that the pain
symptoms are a sign of or caused by psychological distress. Drossman and
colleagues compared psychological tests for patients with IBS, individuals with
IBS who had not sought medical treatment (non-patients with IBS), and pain-
free controls (19). Although psychological distress was significantly higher in
patients with IBS, it was not greater in non-patients with IBS compared with
pain-free controls. A similar study revealed an increased rate of psychological
abnormalities in patients with fibromyalgia compared with individuals with
fibromyalgia who had not sought medical care (20). These studies suggest that
psychological distress influences treatment-seeking behaviors, driving patients
to initiate self-care. The data refute the hypothesis that these chronic pain com-
plaints are themselves symptoms of psychological distress. In the case of Ms.
Stewart and similar patients, a history of abuse, depression, and anxiety are
important to determine. Although these factors are not likely to cause chronic
abdominal pain, they are linked to more severe symptoms and suggest the need
for more aggressive therapy.

3. TREATMENT

The same principles used to manage other types of nonmalignant chronic
pain apply to chronic abdominal pain. As with chronic pain in general, patients
with chronic abdominal pain typically benefit from both medication- and
nonmedication-based pain management therapies. In a large, multicenter trial
in which patients with functional bowel disorders were randomized to
nonpharmacological (cognitive-behavioral therapy [CBT] vs education) and
pharmacological (desipramine 150 mg/day vs placebo) therapy or placebo (Fig.
6) (21), the responses to CBT and desipramine were similar.

3.1. Irritable Bowel Syndrome

Therapy for IBS targets individual symptoms. A variety of effective medi-
cations are available, although most treat diarrhea or constipation rather than
global IBS symptoms (Table 2) (10,22). Effective alternative therapy includes
traditional Chinese medicine, relaxation training, CBT, and peppermint oil
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(10,22). Elimination diets and the use of probiotics (such as lactobacillus or
yogurt) are generally not beneficial.

3.2. Myofascial Abdominal Wall Pain

Patients with myofascial abdominal wall pain should be treated using modali-
ties similar to those used in patients with other myofascial pain syndromes.
Abdominal stretching exercises, physical therapy, and trigger-point injec-
tions may all be beneficial. (For a complete review of myofascial pain treat-
ment, see Chapter 9.)

Fig. 6. Treatment of functional bowel disorders. (Based on ref. 21.)

Table 2
Medication Therapy for Irritable Bowel Syndrome (IBS)

Medication Condition improved Significant side effects

5HT receptor agents
5HT3 antagonist alosetron Global IBS symptoms Constipation

in women with diarrhea
5HT4 agonist tegaserod Global IBS symptoms  in Diarrhea

women with constipation

Antidepressants
Tricyclic Abdominal pain Constipation
SSRI Abdominal pain Better tolerated than tricyclics

Gastrointestinal
Loperamide Diarrhea Constipation
Fiber/bulking agents Constipation Bloating

Oral cromolyn sodium Diarrhea Constipation

5HT, serotonin; SSRI, selective serotonin reuptake inhibitor.
(Based on refs. 10 and 22.)
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3.3. Chronic Pancreatitis

Treatment for patients with chronic pancreatitis focuses on minimizing
future pancreatic damage (e.g., by avoiding alcohol) and symptoms of pain and
abnormal exocrine and endocrine function (Table 3). Chronic pancreatitis pain
tends to be severe and typically requires opioid analgesics. The use of opioids
may be particularly challenging in patients with alcohol-related chronic pan-
creatitis because of the risk for medication misuse and abuse (see Chapter 17).
Pancreatic enzymes and other agents may also improve pain severity. In a
recent large, randomized study, investigators found an improvement rate of
more than 50% in patients with chronic pancreatitis treated with the cholecys-
tokinin A-receptor antagonist loxiglumide 600 mg/day (currently not available
in the United States) (23). Pancreatic surgery and celiac plexus blocks or neu-
rolysis are not recommended for most patients with chronic pancreatitis.

Patients with poor exocrine function, manifested by steatorrhea and weight
loss, should be treated with a low-fat diet and pancreatic enzyme supplementa-
tion. Patients with poor endocrine function and glucose intolerance typically
require insulin therapy.

4. SUMMARY

Abdominal pain may be caused by a readily identified pathology (e.g., gastri-
tis, ulcer disease, or inflammation) or present as a chronic pain complaint with-
out a correctable pathology. Chronic abdominal pain is typically diagnosed in
patients with a stable pain history for at least 3 months who lack symptoms and
signs of other pathology (e.g., fever, significant weight loss, or anemia). Although
blood tests and radiographs often fail to identify obvious abnormalities in pa-
tients with chronic abdominal pain, functional abdominal pain disorders (e.g.,
IBS) are not psychological syndromes. Measures of psychological distress are

Table 3
Treatment of Chronic Pancreatitis

Condition to treat Treatment

All chronic pancreatitis symptoms Abstinence from alcohol
Pain Non-enteric-coated pancreatic enzymes

(including a bedtime dose)
Analgesics
Somatostatin analog (e.g., octreotide)
Cholecytokinin antagonist (e.g., loxiglumidea)

Steatorrhea Pancreatic enzymes
Glucose intolerance Insulin

a Currently not available in the United States.
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indeed higher in patients with functional abdominal pain disorders; however, the
rate of psychological distress is not elevated in individuals with these disorders
who are not seeking medical care. Therefore, psychological distress is a marker
of treatment-seeking behavior rather than abdominal pain.

Historical reports of symptoms (changes in bowel habits, occurrence of bloat-
ing, and pain with lifting or change in posture) and physical examination signs
(e.g., Carnett’s sign of myofascial pain) can help the clinician distinguish the
causes of chronic abdominal pain. In general, most types of chronic abdominal
pain can be managed with a both medication- and nonmedication-based pain
management strategies. Treatment strategies, however, are often specific to indi-
vidual pain diagnostic categories (e.g., serotonin receptor agents or antidepres-
sants for IBS, trigger-point injection for myofascial pain, and enzyme
supplementation and analgesics for chronic pancreatitis).
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CME QUESTIONS—CHAPTER 6

1. Which of the following symptoms are common in patients with musculoskeletal abdomi-
nal pain?

a. Pain aggravated by lifting
b. Pain aggravated by eating
c. Pain coughing or deep breaths
d. A and C
e. All of the above

2. Rome II diagnostic criteria for irritable bowel syndrome include:

a. Pain occurring in 12 or more weeks during the preceding year
b. Pain relieved by bowel movements
c. Change in bowel frequency when pain began
d. Change in stool appearance when pain began
e. All of the above

3. Medications used to treat diarrhea in patients with irritable bowel syndrome include:

a. Alosetron
b. Loperamide
c. Oral cromolyn sodium
d. All of the above

4. Which of the following is not a routine therapy for chronic pancreatitis?

a. Abstinence from alcohol
b. Pancreatic enzymes
c. Opioid analgesics
d. Celiac plexus neurolysis
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7
Arthritis

CASE HISTORY

Mr. Harris is a 68-year-old retired construction worker. He has had a very active
life, playing football through high school and college and continuing to play in
amateur leagues during his early work years. He comes to his doctor with a chief
complaint of right knee pain, which has been increasing progressively over the
last 8 years. An earlier evaluation revealed positive rheumatoid factor (RF), and
he was diagnosed with rheumatoid arthritis (RA). This was managed with nonste-
roidal anti-inflammatory drugs (NSAIDs) and steroids. Although he experienced
pain reduction with the anti-inflammatory analgesics, he developed severe gastri-
tis and needed to discontinue therapy. He was referred to a rheumatologist for
more aggressive therapy, but was fearful of the side effects of methotrexate,
which he had read about on the Internet. He decided to discontinue all exercise
programs and began sedentary activities. During this time, he sprained his ankle
twice after stepping off curbs and had recurrent attacks of low back sprain after
carrying small loads, such as groceries or laundry. Mr. Harris subsequently tried
to resume his previous jogging program without success. At this new consulta-
tion, Mr. Harris reports that his knee is most bothersome after prolonged sitting
or after jogging for about 15 minutes. He also reports stiffness in both hands and
in his left hip, and right knee when he first gets up in the morning, although this
goes away after he “works it out” with range-of-motion exercises and a few
minutes of walking. On examination, Mr. Harris is slow to get out of his chair
and reports feeling “stiff” after sitting in the waiting room for 1 hour. Examina-
tion of the knee shows slight bony deformity with no inflammation of the joint.
Passive range of motion is slightly reduced with joint crepitus. No joint instabil-
ity is identified. Radiographs of the knee show narrowing of the joint space and
the presence of osteophytes. His primary care physician (PCP) makes a diagno-
sis of osteoarthritis and treats him with acetaminophen. He also enrolls Mr. Har-
ris in an arthritis pool therapy program at the local YMCA and recommends a
bicycling program as well. Two months later, Mr. Harris reports improvement in
both pain and activity tolerance.

* * *



92 Part III / Common Chronic Pain Conditions

Mr. Harris shows characteristic features of osteoarthritis (OA), the most
common form of arthritis in adults. OA typically affects the large, weight-
bearing joints in a nonsymmetrical fashion, with the knee frequently affected.
Interestingly, RF is not specific for RA; in fact, it may be positive in patients
with OA and negative in RA, particularly during the early stages of the disease.
Mr. Harris’ PCP treated him appropriately with a well-tolerated analgesic.
Anti-inflammatory medications are not the first choice for patients with OA
because it is not an inflammatory condition.

Distinguishing between degenerative and inflammatory arthritis is essential
in patients with chronic joint complaints. Disease pathology, pattern of joint
involvement, and recommended treatments are dissimilar for degenerative and
inflammatory arthritis. In addition, maintaining good condition of supportive
tissues around joints is essential for minimizing new pain complaints and main-
taining good function. Although the OA identified in Mr. Harris is likely the
result of years of joint overuse, too much rest for the joints will not improve
symptoms. As he discovered, too much rest increases the risk for injury from
minor trauma because of a lack of the normal protection of the joint that is
provided by strong and flexible muscles, tendons, and ligaments.

KEY CHAPTER POINTS

• Arthritis is a common cause of chronic joint pain, with the prevalence increas-
ing with age.

• The most common type of chronic arthritis is degenerative OA.
• Patients with OA are treated with symptomatic therapy and rehabilitation.
• RA therapy requires specific disease-modifying drugs that are often prescribed

after consultation with a rheumatologist.
• Aerobic exercise is important for reducing pain and maintaining function in

both OA and RA.

1. EPIDEMIOLOGY AND IMPACT

Arthritis is one of the most common chronic pain disorders and is diagnosed
in 8 to 16% of the population in Europe and the United States (1). Because the
incidence of arthritis increases with age, it has been predicted that its prevalence
will increase substantially over the next decade because of aging populations in
both Europe and the United States. The 2002 revision of the United Nations’
population survey predicts a substantial increase in age over the next several
decades (2). People aged over 60 years currently comprise 19% of the popula-
tion in developed countries and 8% in less developed countries. It is believed
that by 2050 the percentage of individuals in this age group will increase to an
estimated 32% in developed countries and 20% in less developed countries. In
addition, the elderly currently outnumber children in developed countries. By
2050, there will be two elderly adults for every child.
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The most common arthritic conditions are degenerative (e.g., osteoarthritis
[OA]), and inflammatory (e.g., rheumatoid arthritis [RA]). A Dutch popula-
tion survey reported OA in 28% of men and women, with RA in 2% of men
and 5% of women (3). In the United States, OA affects 68% of adults aged 55
and older, with RA diagnosed in 2% of Americans aged 60 or older (4,5). An
estimated 7.1 million ambulatory visits in the United States in 1997 were for
OA, with an additional 3.9 million for RA (6). The economic impact of arthri-
tis is high. Arthritis sufferers lose an average of 5.2 hours of work productivity
weekly (7). In a meta-analysis of 14 studies addressing costs associated with
RA, the mean annual cost per patient (including both direct and indirect costs)
was estimated at more than $11,500 (Fig. 1) (8). Costs are high even early in
the disease. Söderlin and colleagues evaluated the direct and indirect costs of
arthritis in Sweden from the onset of disease through 6 months of follow-up (9)
and determined that the median cost per patient cost was $3362 ($4385 for
RA). In a similar study conducted in the United States in patients with RA
during the first year of their disease, investigators reported an average $200 per
month in the cost of direct care and $281 per month for indirect costs (10). The
average number of days of activity lost each month because of RA symptoms
was 3.8 ± 7.7.

2. ARTHRITIS EVALUATION

The evaluation of chronic arthritis focuses on distinguishing degenerative
and inflammatory arthritis. This distinction relies primarily on historical data.
For example, OA generally affects weight-bearing joints in an asymmetric fash-
ion, whereas RA affects small joints symmetrically (Fig. 2). Radiographs can
also be used to help distinguish OA from RA. OA is associated with the devel-
opment of osteophytes and cartilage erosion (Fig. 3A,B). RA is associated with
inflammatory changes and reduced cartilage; bony erosion may also be present,
especially with disease progression (Fig. 3A,C).

Fig. 1. Mean annual per-patient costs associated with rheumatoid arthritis, in US
dollars. (Based on ref. 8.)
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Degenerative arthritis is typically evaluated and managed by PCPs, whereas
patients with inflammatory arthritis are often referred for consultation with a
rheumatologist. Because of the relatively low prevalence of RA compared with
OA, many PCPs have limited experience in evaluating and managing RA. A
comparative survey of PCPs and rheumatologists to determine the relative rate
of diagnosis of rheumatic disease showed poor agreement for both OA
(Cohen’s κ = 0.51; positive predictive value [PPV] of PCP diagnosis = 51%)
and RA (Cohen’s κ = 0.53; PPV = 46%) (11). Physician education can improve
diagnostic accuracy.

In a recent study, Gormley and colleagues developed specific criteria to dis-
tinguish inflammatory joint disease from noninflammatory arthritis (see Box 1)
(12). These criteria were provided to PCPs and nurses to serve as diagnostic
guidelines for identifying inflammatory joint disease. Patients identified by non-
rheumatologists with any of the criteria in Box 1 were referred to a rheumatolo-
gist to confirm early inflammatory disease. Utilization of these screening criteria
by general practitioners or rheumatology nurses resulted in excellent agreement
between non-rheumatologists and rheumatologists for the diagnosis of inflam-
matory disease (Cohen’s κ = 0.77 for general practitioners and 0.79 for nurses).

Fig. 2. Typical patterns of joint involvement. Star denotes joints typically involved
in each type of arthritis. Osteoarthritis typically affects overused and large weight-
bearing joints. Joint involvement is often asymmetrical. Rheumatoid arthritis typi-
cally produces symmetrical inflammatory changes in small joints.
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Fig. 3. Joint changes with arthritis.
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Of the features used in the guidelines, historical reports of significant joint
stiffness in the morning or after rest and identification of joint swelling on
examination most significantly discriminated between inflammatory from non-
inflammatory joint disease.

The American College of Rheumatology recommends referrals to a rheu-
matologist or other physicians familiar with the diagnosis and treatment of
arthritis in all patients with newly diagnosed or suspected RA or when it is
difficult to distinguish a diagnosis of degenerative vs inflammatory arthritis
(13). This recommendation is supported by data showing that RA care directed
by a specialist results in superior functional status and pain reduction (14).
This is particularly important in the early stages of RA, because joint erosion
is already evident in 13% of patients with RA at their initial assessment and
subsequent erosion can be minimized by aggressive, disease-modifying RA
treatment (15). RA may also be associated with significant systemic complica-
tions—including cardiac, renal, ocular, and pulmonary complications—as well
as vasculitis. Rheumatologist consultation will also include an evaluation for
systemic features of RA.

Figure 4 can be used in the clinic in patients reporting chronic joint pain to
help establish symptom chronicity, pain location, and the presence of histori-
cal symptoms of degenerative versus inflammatory arthritis. Some symptoms,
such as joint pain and morning stiffness, are reported in both OA and RA,
although morning stiffness tends to be prolonged in RA. RA patients with mul-
tisystem complaints should be evaluated by a rheumatologist. Figure 5 pro-
vides completed joint assessment sheets and diagnoses for three typical arthritis
patients.

Box 1
Clinical Features Suggesting Inflammatory Arthritis

• Historical features
� Pain and/or swelling in several joints
� Significant joint stiffness in the morning or after rest
� Progressive loss of joint function
� Symmetrical joint involvement
� Good response to nonsteroidal anti-inflammatory drugs

• Physical examination features
� Joint inflammation (swelling, warmth, tenderness)
� Restricted joint range of motion

Based on ref. 12.
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Fig. 4. Assessment sheet for patients reporting joint pain. Patients with chronic or
worsening pain may have degenerative or inflammatory arthritis. Placement of marks
on drawing will help determine the location of affected joints to distinguish the asym-
metrical large (weight-bearing) joint involvement of degenerative arthritis from the
symmetrical small-joint involvement of inflammatory arthritis. Patients reporting
symptoms described in Question 4 should be examined for the possibility of inflam-
matory arthritis.
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3. ARTHRITIS DIAGNOSIS
A diagnosis in patients with symptoms suggesting arthritis begins with a

determination of whether the symptoms are acute or chronic before consider-
ing a diagnosis of OA vs RA.

3.1. Osteoarthritis

OA is a noninflammatory joint condition. Pain typically worsens with ac-
tivity or weight bearing and improves with rest. Morning stiffness is often

Fig. 5. Completed patient assessment sheets. (Continued on next page.)
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Fig. 5. (Continued from previous page.)

reported. The physical examination typically reveals joint tenderness, bony
enlargement, crepitus on motion, and a restricted range of motion. Diagnos-
tic criteria are shown in Box 2.

OA must be distinguished from both inflammatory arthritis and nonarthritic
conditions (e.g., bursitis). Patients with a questionable diagnosis or normal
radiograph findings should be referred to a rheumatologist for a definitive
diagnosis.
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Fig. 5. (Continued from previous page.)

3.2. Rheumatoid Arthritis

RA is a symmetric, inflammatory arthritis of the small joints. Because RA
affects joints, as well as other organ systems, a multisystem evaluation is
required (see Box 3). Additionally, the severity of symptoms must be recorded
initially and at each subsequent visit to identify and document the efficacy of
disease-modifying agents.
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Box 2
Diagnostic Features of Osteoarthritis

• Joint pain
• Morning stiffness
• Joint changes on radiographs
• Crepitus with joint movement

Box 3
Evaluation of Rheumatoid Arthritis

Step 1. Evaluate and diagnose.

1. Establish a diagnosis.
2. Consider making a referral to a rheumatologist if diagnosis questionable
3. Document disease severity

a. Record severity of pain, morning stiffness, fatigue, and disability
b. Count number of swollen and tender joints
c. Record joint deformity or restricted motion
d. Record systemic symptoms

4. Perform baseline laboratory tests
a. Erythrocyte sedimentation rate or C-reactive protein
b. Rheumatoid factor
c. Complete blood count
d. Electrolytes, creatinine, and liver function tests
e. Urinalysis
f. Stool guaiac
g. Synovial fluid analysis to rule out other conditions
h. Radiographs of affected joints, as well as hands and feet

Step 2. Initiate treatment.

1. Patient education
2. Begin disease-modifying antirheumatic drug within 3 months
3. Consider nonsteroidal anti-inflammatory drugs
4. Consider local or low-dose systemic steroids
5. Refer to physical/occupational therapy

Step 3. Assess benefit of therapy. Prolonged morning stiffness or fatigue or signs of
inflammation suggest ineffective treatment and need for treatment modification.

1. Record severity of pain, morning stiffness, fatigue, and disability
2. Count number of swollen and tender joints
3. Record joint deformity or restricted motion
4. Periodically reassess laboratory inflammatory markers and radiographs

Step 4. Inadequate response after 3 months of maximal therapy necessitates
rheumatology referral.

1. Change disease-modifying antirheumatic drug
2. Consider addition of methotrexate or other therapies

Based on ref. 13.
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The rheumatoid factor (RF) auto-antibody can be detected in about 60 to 80%
of patients with RA (16). Disease specificity for RA is low (66%), with positive
titers present in a variety of autoimmune diseases (e.g., Sjögren’s syndrome) and
nonautoimmune conditions (e.g., OA). RF, therefore, should not be used as a
general screening tool in all patients with arthritis, but should be reserved for
those with a clinical diagnosis of probable RA. In addition, RF titers may be low
in early RA.

4. ARTHRITIS TREATMENT
Arthritis therapy involves the use of both pharmacologic and nonpharma-

cologic approaches. The pharmacological approach uses medications designed
to reduce symptoms in patients with OA and to modify disease-specific entities
in patients with RA. Nonpharmacological therapy includes both pain manage-
ment and active exercise. Exercise is essential for improving joint flexibility
and the strength of surrounding muscles. Good conditioning of surrounding ten-
dons, ligaments, and muscles offers important protection of at-risk joints. Addi-
tionally, aerobic exercise with a minimal impact on weight-bearing joints, such
as swimming and bicycling, reduces arthritis pain and improves joint function.
Efforts to severely restrict normal activities and rehabilitative exercise actually
increase the risk for subsequent injury.

4.1. Medications
In arthritis therapy, medications are used to complement, but not replace,

nonpharmacologic therapy. Nonsteroidal anti-inflammatory drugs (NSAIDs)
have been the mainstay of arthritis therapy. However, a meta-analysis of studies
of the use of anti-inflammatory agents documented significant risks associated
with the use of NSAIDs (17). The relative risk for an upper gastrointestinal (GI)
bleed was 3.8 in NSAID users, and the risk correlated with the drug dose, age of
the patient, and history of peptic ulcer disease. The significance of adverse GI
events with NSAIDs was also highlighted in a survey of the members of the
Norwegian Rheumatism Association (18), 68% of whom reported experiencing
adverse GI events. In addition, 35% reported concomitant use of over-the-
counter (OTC) gastroprotective agents and 30% reported using prescription
gastroprotective agents. Almost half of these individuals used a gastroprotective
agent at least every other day. Similar efficacy, with a substantial reduction in
the risk for adverse GI events, can be achieved with cyclooxygenase-2 (COX-2)
inhibitors (19).

4.1.1. Osteoarthritis
OA is typically treated symptomatically with acetaminophen, NSAIDs, or

COX-2 inhibitors. Because of gastric toxicity associated with long-term NSAID
use, acetaminophen is considered first-line therapy for patients with OA. Topical
analgesics, such as OTC capcaisin cream, may also be helpful.
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4.1.2. Rheumatoid Arthritis

Treatment recommendations for patients with RA are shown in Box 3.
NSAIDs provide good symptomatic relief, reducing joint pain and swelling
while facilitating motion. However, they do not retard joint destruction. Dis-
ease-modifying antirheumatic drugs (DMARDs) are considered the first-line
treatment for patients with RA (Table 1). DMARDs significantly improve the
quality of life (20), with function preserved in patients treated early in the
course of their disease (21). Comparative studies of DMARDs show similar
efficacy among various drug classes (22). Hydroxychloroquine or sulfasalazine
are often selected as initial therapy in the early stages of RA, whereas methotr-
exate is reserved for patients with more advanced disease. Sulfasalazine works
faster than hydroxychloroquine and is better at retarding bony destruction.
Patients who fail to achieve any benefit from traditional DMARDs may benefit
from changing to tumor necrosis factor (TNF)-α inhibitors (e.g., adalimumab,
etanercept, and infliximib) or interleukin-1 receptor antagonists (anakinra), or
combining these agents with a traditional DMARD. Both drug categories effec-
tively reduce joint erosions, but the onset of response is faster with TNF-α
inhibitors.

4.2. Nonpharmacological Therapy

Patient education for arthritis patients typically involves information about
the disease and specific self-management strategies (i.e., changing activities or
activity scheduling, pain management skills, and physical exercises). Compre-
hensive programs addressing a wide variety of techniques (23) and focused

Table 1
Disease-Modifying Anti-Rheumatic Drugs

Drug Typical maintenance dosage

Adalimumab 40 mg SQ every other week
Anakinra 100 mg/day SQ
Azathioprine 25 mg/day
Cyclosporin 3 mg/kg/day
D-penicillamine 250–750 mg/day
Etanercept 25 mg SQ twice weekly
Gold (oral) 3 mg BID–TID
Hydroxychloroquine 200–400 mg/day
Infliximab 3 mg IV every 8 weeks
Leflunomide 20 mg/day
Methotrexate 7.5–30 mg/week
Minocycline 100 mg BID
Sulfasalazine 1000 mg BID

BID, twice daily; IV, intravenous; TID, three times a day; SQ, subcutaneous.



104 Part III / Common Chronic Pain Conditions

skills training (e.g., cognitive-behavioral therapy [CBT]) (24,25) both provide
significant short- and long-term reducing in pain and psychological distress
and improvement in functional ability. A brief educational intervention (a
single 30- to 60-minute educational session with a nurse, followed by two tele-
phone calls) resulted in significant improvement in pain and disability for 1
year after the intervention (26). Benefits did decrease over time, suggesting the
need for repeated or ongoing education in patients with arthritis. Additionally,
pharmacological compliance is enhanced by arthritis disease education. In one
study, brief educational sessions that focused on disease information and self-
management skills and were delivered by a nurse practitioner increased phar-
macological compliance from 55 to 85% (27).

4.2.1. Weight Reduction

Obesity increases mechanical load on joints, particularly in the lower extremi-
ties (28), and increases the availability of proinflammatory cytokines that pro-
mote joint destruction (29,30). Not surprisingly, increased body weight has been
linked with the development of OA, particularly in the hand, hip, and knee (31).
Odds ratios for obese women compared with normal weight women for develop-
ing OA in these joints ranges from 3.0 to 10.5. Increased body mass index has
also been linked to knee and hand OA in men (32,33). Fortunately, weight loss
significantly reduces stress on joints. The risk for knee OA decreased over a 10-
year period by more than 50% in women who lost 5.1 kg (34).

4.2.2. Exercise

Physical therapy should focus on range-of-motion and strengthening exer-
cises, as well as the implementation of devices to assist in ambulation and
activities of daily living. An occupational therapy referral should be made for
patients with significant disability or activity restriction. Aerobic exercises and
aquatic therapy tailored for arthritic patients are also recommended. A variety
of exercise resources are available online through the Arthritis Foundation (see

Box 4
Online Resources for Arthritis Exercise

Find local facilities trained to administer Arthritis Foundation Aquatic Program
(AFAP) and People with Arthritis Can Exercise (PACE) classes
� http://www.arthritis.org/events/getinvolved/ProgramsServices/default.asp

Exercise instruction sheet from the National Arthritis Foundation
� http://www.arthritis.org.sg/101/treat/exercise.html

Free exercise and arthritis brochure
� http://www.arthritis.org/AFStore/StartRead.asp?idProduct=3359
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Box 4). Both aquatic and land exercise programs are recommended for patients
with arthritis. A comparative study evaluated the benefits of an exercise pro-
gram versus no exercise in non-exercising patients with RA aged older than 60
yr (35). Arthritis Foundation exercise programs were conducted in two 45-
minute sessions each week for 8 weeks. Controls were asked to refrain from
beginning any new exercise program. Both exercise programs resulted in a
significant reduction in pain and disability and a significant improvement in
flexibility and strength (Fig. 6).

Investigators involved in the Rheumatoid Arthritis Patients in Training trial
compared long-term symptoms in patients participating in an intensive exer-
cise program twice weekly with symptoms in those receiving usual care (36).
The exercise consisted of a warm-up period; 20 minutes each of bicycling,
exercises, and a game (e.g., badminton, indoor soccer, volleyball, basketball,
or relay games); and a cool-down period. Exercise program compliance was
very good, with 81% of patients continuing to participate after 2 years (37).
Improvement in disability was significantly better in the exercise group com-
pared with usual care after both 1 and 2 years of treatment (p < 0.05). Improve-
ment in muscle strength and reduction in emotional distress were also
significantly better in the exercise group (p < 0.01). In addition, although aero-
bic fitness increased in the exercise group, it diminished in those receiving
usual care. Treatment safety was assessed using radiographs of the large joints,
with no significant difference noted between usual care and aggressive exer-
cise groups.

4.2.3. Psychological Treatments

Treatment with psychological pain management techniques, such as stress
management and CBT, results in improved physical and psychological symp-

Fig. 6. Benefit from aquatic or land Arthritis Foundation exercise . * denotes sig-
nificant improvement from study initiation to end (p < 0.05). Arm curls and shoulder
and hip abduction tests are reported for right side of body. (Based on ref. 35.)
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toms in patients with arthritis (25). Although psychological treatments are not
recommended as monotherapy, they are important adjunctive therapy. Sharpe
and colleagues compared both psychological and physical benefits in patients
with RA who were randomized to either medical therapy alone or medical
therapy plus CBT (38). Those who participated in CBT experienced superior
short- and long-term improvement in measures of both physical and emotional
health (Fig. 7).

As with all types of chronic pain, patients with comorbid psychological dis-
tress need additional therapy targeted to their emotional symptoms. Targeted
depression therapy in patients with arthritis resulted in significantly superior
improvement in depressive symptoms, as well as pain and pain interference in
activities of daily living compared with usual care (39).

4.2.4. Alternative/Complementary Medicine

The American College of Rheumatology does not recommend complemen-
tary or alternative therapies for rheumatologic disease. A 1-year, longitudinal
study of effects of complementary therapies in rheumatology patients (15%
with OA, 39% RA, and 19% with fibromyalgia) failed to find any benefit from
a wide variety of treatments, including acupuncture, chiropracty, nutritional
and herbal supplements, or copper bracelets and magnets (40). Patients should
alternatively focus on therapies with proven efficacy in arthritis, such as weight
reduction, exercise, and psychological pain management.

5. SUMMARY

Arthritis is one of the most common chronic pain complaints, with the preva-
lence in most populations increasing with age. Most cases of chronic arthritis are
caused by a degenerative or inflammatory pathology. Degenerative OA typi-
cally affects large, weight-bearing joints in a nonsymmetrical fashion. Inflam-

Fig. 7. Benefits of adding psychological treatment to usual medical care. (Based on
ref. 38.)
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matory RA, conversely, usually causes symmetric symptoms in the small joints.
The knee is a common site for either OA or RA.Treatment for arthritis includes
both pharmacologic and rehabilitative therapy. Acetaminophen is considered
first-line therapy for OA, whereas RA disease-modifying agents are used in
inflammatory arthritis. Patients with either OA or RA should be treated with
weight reduction, exercise, and pain management techniques. Although patients
are often concerned that aerobic exercise will add further stress to painful joints
and aggravate both pain and joint deformity, studies have shown that exercise
improves the strength and flexibility of surrounding structures to provide sup-
port and protection to arthritic joints. Indeed, aerobic exercise improves both
pain and function in patients with arthritis.
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CME QUESTIONS—CHAPTER 7

1. Which of the following feature(s) is typical of osteoarthritis?

a. Symmetrical joint involvement
b. Pain mainly in the small joints
c. Pain in weight-bearing joints
d. Joint inflammation
e. All of the above

2. Select the correct first-line therapy or therapies for osteoarthritis

a. Acetaminophen
b. Nonsteroidal anti-inflammatory drugs
c. Aerobic exercise
d. A and B
e. All of the above

3. Select the correct first-line therapy or therapies for rheumatoid arthritis

a. Methotrexate
b. Sulfasalazine
c. Hydroxychloroquine
d. Leflunomide
e. All of the above

4. Which of the following nonpharmacological therapies should be prescribed for patients
with rheumatoid arthritis?

a. Acupuncture
b. Aqua therapy
c. Copper bracelets
d. Magnets
e. Bed rest
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8
Neuropathic Pain

CASE HISTORY

Mrs. Showalter is a 60-year-old woman with well-controlled diabetes, which
was diagnosed at age 45. She complains of cold, numb feet, noting pain prima-
rily when water hits her feet after stepping into the shower or when the bed-
clothes brush against the feet after going to bed. She says that her feet often
feel “dead” or “wooden” during the day. A physical examination reveals that
she is wearing thick woolen socks, which she reports is necessary to keep her
feet warm. Both feet appear normal, with good coloring, temperature, and
pulses. Despite her complaints of “numbness,” she is able to identify light touch
throughout both feet. When approached with an open safety pin for pinprick
testing, Mrs. Showalter reacts with dramatic withdrawal, complaining that the
pin produces an intolerable, searing “fire” whenever it touches her feet. Her
doctor orders Doppler studies and nerve conduction tests, both of which show
relatively normal results. Because of the normal testing and lack of confirma-
tory examination evidence to support the claims of either coldness or numb-
ness, Mrs. Showalter is advised to limit activities that may stress the foot and
aggravate her pain. No other therapy is prescribed.

* * *

Mrs. Showalter’s history is very typical of early neuropathic pain. Reports of
pain symptoms often exceed any findings on examination. In addition, patients
with neuropathic pain often guard the painful area, covering it with clothing to
avoid access to air currents or incidental light touch, or refuse a sensory exami-
nation because of extreme pain with touch or pinprick. The excessive drawing
away from pinprick is usually involuntary and may be very embarrassing for
the patient who believes that she is being perceived as someone who is exag-
gerating pain severity. Neuropathic pain, however, changes the body’s percep-
tion of touch and pain, heightening pain perception from even minor sensations,
such as the sensation of air rushing across a bare arm, water beating onto a bare
leg, or the gentlest prick from the examiner’s pin.
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KEY CHAPTER POINTS

• Hallmarks of neuropathic pain include burning sensation, hyperalgesia, and
allodynia.

• Peripheral neuropathy occurs in a variety of chronic medical conditions,
including diabetes, thyroid disease, rheumatoid arthritis (RA), cancer,
and human immunodeficiency virus infection.

• Postherpetic neuralgia occurs in approximately 30% of patients with herpes
zoster. The incidence may be minimized by early treatment with antiviral
agents and amitriptyline.

• Complex regional pain syndrome (formerly called reflex sympathetic dystro-
phy causalgia or sympathetically maintained pain) is recognized by excessive
guarding of the painful extremity.

• First-line therapy for neuropathic pain includes gabapentin and tricyclic anti-
depressants.

Neuropathic pain is the 14th most common pain complaint seen in general
practice (1). Despite the availability of many well-tolerated therapies, patients
like Mrs. Showalter often receive inadequate care. A recent survey of patients
with neuropathic pain showed that the majority was undertreated (2). In this
survey, 73% of respondents reported inadequate pain control. In addition, 25%
had never been treated with standard therapy, including antiepileptic drugs
(AEDs), antidepressants, or opioids. Despite the widespread acceptance of
AEDs and antidepressants as effective, first-line therapy, 72% of patients with
neuropathic pain had never been treated with an AED and 60% had never been
treated with a tricyclic antidepressant.

Neuropathy frequently accompanies a variety of general medical conditions,
including diabetes, RA, and thyroid disease (see Box 1). Neuropathy may also
occur as a consequence of peripheral nerve injury. Historical identification of
conditions with frequent neuropathic comorbidity raises the index of suspicion
of neuropathy as the cause of chronic pain, especially extremity pain.

1. DEFINITION

Neuropathic pain is characterized by altered, unpleasant sensations. Several
adjectives used to describe pain are more commonly used by patients with neu-
ropathic pain (Table 1) (3). Textbook descriptions of neuropathy often focus
on numbness. Patients, however, are generally less disturbed by the absence of
normal sensation (or numbness) and are more concerned with new abnormal
sensations perceived in the numb area, including burning, prickling, heat, cold,
or a perception of swelling (4). Patients may also refer to the affected area as
feeling “wooden” or “dead.” Although the painful area may become insensible
to normal touch stimuli, patients will often describe the presence of intense
sensations over the neuropathic area. Generally, these perceptions are greatest
when the damaged area is stimulated (e.g., by wearing clothing, using bed-
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Table 1
Percentage of Patients Endorsing Pain Descriptors:
Neuropathic vs Non-Neuropathic Pain

Pain descriptor Neuropathic pain Non-neuropathic pain

Electric shock 53 21
Burning 54 29
Cold 22 10
Pricking 37 18
Tingling 48 25
Itching 33 9

These seven pain descriptors are more commonly used by
patients with neuropathic pain (p < 0.05). (Based on ref. 3.)

clothes, or being exposed to the wind). Patients may occasionally report that
the neuropathic area feels misshapen, deformed, or alien, although the external
appearance may be quite normal.

The presence of hyperalgesia and allodynia effectively discriminate neuro-
pathic from non-neuropathic pain (5). Occasionally, the examiner may notice
that the painful area is cool to the touch. Rarely, the same area may be warm
and red.

Box 1
Common Neuropathic Pain Syndromes

• Peripheral neuropathy
� Systemic disease

� Diabetes
� Thyroid disease
� Renal disease
� Rheumatoid arthritis

� Nutritional/toxicity
� Alcoholism
� Pernicious anemia
� Chemotherapy

� Infectious
� HIV

• Postherpetic neuralgia
• Complex regional pain syndrome
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2. EPIDEMIOLOGY OF COMMON
NEUROPATHIC PAIN SYNDROMES

Neuropathy is a common accompaniment of a variety of common medical
conditions. The etiology of the neuropathy is usually identified based on a his-
tory of comorbid medical illnesses or previous nerve injury. Patients with evi-
dence of peripheral neuropathy should be screened for these common medical
conditions.

2.1. Diabetic Neuropathy

Neuropathy occurs in approximately 23 to 28% of patients with diabetes
(5,7). The risk of developing neuropathy increases with type 2 diabetes, ag-
ing, duration of diabetes, and medical consequences of diabetes (e.g., renal
and cardiovascular disease) (Fig. 1) (7). Peripheral neuropathy is common in
older patients with diabetes, even when the blood sugar is well controlled.
Peripheral neuropathy occurs in more than 50% of patients with type 2 diabe-
tes who are older than 60 years (6).

2.2. Postherpetic Neuralgia

Postherpetic neuralgia is defined as pain that persists for more than 1 month
after the onset of herpes zoster. Postherpetic neuralgia occurs in approximately
30% of patients following acute zoster and lasts 1 year in approximately 10% of
patients (Fig. 2) (8). Persistence of postherpetic neuralgia increases with aging
and pain severity. Interestingly, despite the focal nature of postherpetic neuralgia
pain complaints, patients with these conditions report significant impairment in
both physical and emotional quality of life (9). Interestingly, quality of life for
all eight domains of the Medical Outcome Health Survey (SF-36) is lower in
patients with postherpetic neuralgia versus patients with acute herpes zoster.

Fig. 1. Risk factors for diabetic neuropathy pain. (Based on refs. 6,7.)
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Fig. 2. Prevalence of postherpetic neuralgia in patients with herpes zoster. (Based
on ref. 8.)

2.3. Complex Regional Pain Syndromes

Complex regional pain syndrome (CRPS) develops following an identified
injury or period of limb immobilization (e.g., casting). CRPS may be catego-
rized as type 1 (occurring in the absence of a nerve injury; formerly called
reflex sympathetic dystrophy) or type 2 (occurring after injury to a specific
large nerve; formerly called causalgia). The terms “sympathetically main-
tained pain” and “sympathetically mediated pain” were also formerly used to
describe this syndrome. Failure to achieve relief using sympathetic blocks, par-
ticularly in patients with long-standing complaints, led to the discontinuation
of these terms.

CRPS patients are readily identified in the clinic by seemingly exaggerated
guarding of the painful extremity, often holding the arm in a splinted posture and
avoiding movement. They may also shroud the extremity with a cover to limit
sensory exposure or, alternatively, hold the extremity away from the body as
though trying to continually demonstrate the painful area to onlookers. Some
patients will place an affected arm across the doctor’s desk for history taking,
often to the surprise of the examiner. These behaviors serve to reduce normal
movement of or contact with the painful limb. The patient history reveals a per-
sistently painful extremity with pain severity that is disproportionately in excess
of that caused by any preceding injury (10). Patients typically report changes in
temperature in the painful limb, as well as intermittent redness and swelling.
These findings may or may not be evident at the time of evaluation because they
are generally transient (see Box 2). Interestingly, subjective patient reports of
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CRPS changes (allodynia, edema, and sweating/color/temperature abnormality)
have greater diagnostic sensitivity and specificity than objective clinical exami-
nation findings for the same conditions (11). On examination, patients with CRPS
excessively guard the painful limb, often splinting it and restraining an examiner
from touching it. “Motor neglect” has also been described in some patients with
CRPS, who have reported an inability to move the extremity, to move an extrem-
ity without mentally focusing on the extremity, or a perception that the extremity
is no longer part of the person’s body (12).

Objective motor findings are rarely present in CRPS, but may include
restricted range of motion, weakness, or tremor. Motor findings typically
are seen with very long-standing, untreated CRPS. Ten or 20 years ago, it was
common to see patients with end-stage CRPS, with contracted joints, as well as
abnormal skin, hair, and nail growth. Better identification of this syndrome
and an emphasis on rehabilitation and maintaining function in the painful limb
has resulted in current patients typically displaying evidence of only early,
more reversible disease stages, such as color and temperature changes and
avoidance of movement by voluntary splinting.

A Mayo Clinic survey identified the prevalence of CRPS types I and II,
respectively, as 0.02 and 0.004% (13). Patients with CRPS type I were pre-
dominantly female (female:male ratio = 4:1). Pain typically affected an upper
extremity in patients with either type I and II. The most common precipitating
events for CRPS type I were fracture (46%) and sprain (12%). CRPS type I
symptoms resolved in 74% of cases, with a mean time to resolution of 1 year.
In this sample, clinical signs and symptoms were similar (Fig. 3). In clinical
practice, however, symptoms reported by patients are usually not observed
during the initial visit or visits but may be noted over time when multiple
opportunities to observe the extremity have occurred.

2.4. Cancer-Related Neuropathy

Cancer-related neuropathy may occur as a consequence of compressive neu-
ropathy, direct injury from surgery, chemotherapy, or nutritional deficits. Man-

Box 2
Diagnostic Criteria for Complex Regional Pain Syndrome

• Identification of inciting event or history of immobilization
• Persistent pain, allodynia, or hyperalgesia with severity in excess of expecta-

tions from inciting event
• History of changes in swelling, temperature, color, or sweating in the painful

area

Based on ref. 10.
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agement of cancer-related neuropathy with standard analgesics and neuropathic
medications is effective in most patients. A survey of 213 cancer patients with
neuropathy showed satisfactory to good efficacy with standard neuropathic
treatment in 79 to 91% of patients (14).

2.5. HIV-Related Neuropathy

Distal sensory polyneuropathy (with complaints of painful feet) is the most
common neuropathy seen in human immunodeficiency virus (HIV)-infected
patients and may be caused by immunological dysfunction related to the infec-
tion itself, as well as the toxicity of antiretroviral drugs (15). Sensory neuropa-
thy does occur in HIV-infected patients prior to treatment with antiretroviral
medications. A recent survey of HIV patients who had never been treated with
antiretroviral drugs showed symptomatic neuropathy in 35%, with a 1-year
incidence rate for symptomatic distal sensory neuropathy of 36% (16). The
risk for neuropathy increases with antiretroviral therapy, with combination
dideoxynucleoside therapy having synergistic effects on neurotoxicity and
symptomatic neuropathy (17).

3. EVALUATION OF NEUROPATHIC PAIN

Peripheral neuropathy is best recognized by the identification of symmetri-
cal, distal dysesthesia, and sensory loss, such as a stocking or sock distribution
of numbness or burning pain. Historical reports of hyperalgesia and allodynia,
along with a history of predisposing medical conditions, establish a probable
diagnosis for peripheral neuropathy. Diagnosis becomes more obvious as neu-
ropathy severity increases and sensory loss becomes more dense. Other types
of chronic neuropathic pain, such as postherpetic neuralgia and CRPS, are iden-
tified by eliciting a history of inciting events.

Fig. 3. Clinical symptoms and signs in patients with complex regional pain syn-
drome type I. (Based on ref. 13.)
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In patients with painful feet, other common causes of chronic foot pain need
to be ruled out. Unique pain locations and symptoms with nonneuropathic syn-
dromes can help the clinician distinguish them from peripheral neuropathy
(see Table 2 and Fig. 4). Morton’s neuroma produces a unilateral pain that is
located in the ball of the foot with weight bearing. Plantar fasciitis is an excru-
ciating pain in the heel of one or both feet that occurs after taking the first steps
on rising from bed or a prolonged sitting position. Tarsal tunnel syndrome pro-
duces a diffuse pain over the medial ankle and sole, caused by compression of
the tibial nerve. The tibial nerve travels behind the medial malleolus, immedi-
ately posterior to the tibial artery. Both travel into the foot beneath the flexor
retinaculum, a fibrous band between the medial malleolus and the calcaneous.
Nerve impingement in the tarsal tunnel is similar to but less common than
compression of the median nerve in the carpal tunnel of the wrist.

Loss of vibratory and joint position sensations is a good marker of early
peripheral neuropathy. Except in cases of severe nerve impairment, when vibra-
tory testing is no longer necessary because of marked loss of tactile sense, most
patients with neuropathy will still perceive vibration from a tuning fork that
has been struck hard enough to produce audible sound. Detection of early neu-
ropathy requires a comparison of the level of tuning fork vibration that is per-
ceived in the toe of the healthy examiner. Elderly patients and patients with
diabetes who lack significant neuropathy should be able to sense the level of
vibration that is just perceived in the healthy examiner’s great toe when the
tuning fork is immediately placed on the patient’s lateral malleolus (Fig. 5).

Fig. 4. Location of typical painful foot syndromes. M, Morton’s neuroma, P, plan-
tar fasciitis, T, tarsal tunnel syndrome.
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Few patients, even those with severe disease, will fail to perceive vibration at
the knee, so testing above the ankle is not helpful. Reduction in joint position
sense also occurs in early peripheral neuropathy. Normal patients should be
able to detect a very small change in joint position (movement of as little as 2 to
3 mm) at the end of the great toe (Fig. 6). Movement of the joint to the extreme
end of its range of motion elicits pain and does not test joint position sense.

Fig. 5. Vibratory sense testing for early neuropathy. Tuning-fork vibration barely
perceptible for the examiner at the great toe should be perceived at the lateral malleo-
lus in normal elderly patients and patients with diabetes.

Fig. 6. Joint position sense testing for early neuropathy. Normal individuals perceive
movement of the tip of the great toe that is 2–3 mm above or below resting position.
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Electromyographic (EMG) and nerve conduction velocity (NCV) studies are
very helpful to identify mononeuropathies, such as radiculopathy and compres-
sive neuropathies (e.g., carpal tunnel syndrome). Often abnormalities are also
seen in peripheral neuropathy. Unfortunately, abnormal EMG/NCV findings
indicating peripheral neuropathy do not necessarily correspond with clinical
symptoms. Therefore, electrical testing should be used to rule out alternative
causes of pain in the extremities of patients with atypical symptoms, such as
unilateral neuropathic symptoms, rather than as a routine test for patients with
symmetrical bilateral sensory neuropathy.

Quantitative sensory testing and the quantitative sudomotor axon reflex test
(sweat test) are frequently used research tools. The sensitivity and specificity of
these tests for different types of painful neuropathies are low. Therefore, these
tools are not recommended for routine clinical practice.

4. TREATMENT OF NEUROPATHIC PAIN

In patients with neuropathy caused by a treatable medical condition, improve-
ment in pain symptoms may occur during the management of the primary dis-
ease. For example, studies suggest that tight glucose control minimizes peripheral
neuropathy in patients with diabetes (18). Symptomatic treatment of neuropathic
pain involves the use of both first- and second-line medications (Table 3).

4.1. First-Line Therapy
Neuropathic pain is most likely to be reduced when patients are treated with

an AED (e.g., gabapentin) or a tricyclic antidepressant. For this reason, these
agents are considered first-line choices for neuropathic pain. Excellent effi-
cacy and superior tolerability make gabapentin the first choice among neuro-
pathic medications.

4.1.1. Antiepileptic Drugs

Newer AEDs enhance the activity of neurochemicals that inhibit pain mes-
sages, such as γ-aminobutyric acid. Animal studies show that AEDs effectively
reduce both hyperalgesia and allodynia associated with neuropathic pain (19).

Gabapentin should be considered first-line therapy for painful neuropathy
because of its good efficacy and tolerability. Gabapentin effectively relieves
dysesthesia, hyperalgesia, and allodynia (20). It is important to remind patients
that gabapentin is not expected to restore normal sensation; rather, it decreases
the annoying abnormal sensations that occur in numb areas. A comparative
study of gabapentin (mean dose: 1800 mg/day) and amitriptyline (mean dose:
50 mg/day) in patients with diabetic neuropathy showed significant pain re-
duction with both treatments (21). Pain relief, however, was superior with
gabapentin (65% decrease) compared with amitriptyline (46% decrease; p <
0.05). Paresthesias also were reduced to a significantly greater extent with
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gabapentin compared with amitriptyline. In addition, tolerability was better
with gabapentin. In another study, gabapentin therapy resulted in reduced reli-
ance on opioid therapy in patients with postherpetic neuralgia (22). The per-
centage of patients who continued to use opioids decreased when gabapentin
was used adjunc-tively (from 89% to 71%) and the total number of opioid
prescriptions was reduced by 23% in those who continued to use opioids.

Other AEDs—such as carbamazepine, topiramate, and lamotrigine—are
also effective for neuropathic pain. The superior tolerability of gabapentin,
however, makes the other AEDs second choices for patients who fail trials
with gabapentin.

4.1.2. Antidepressants

Antidepressants have significant analgesic properties in addition to their
mood-altering effects. Analgesic effects are not a reflection of mood enhance-
ment. For example, in a study comparing the analgesic benefits derived from
transdermal antidepressants vs anesthetics in rodents, investigators found that

Table 3
Medication for Neuropathic Pain

First-line therapy Dosage

Antiepileptics
• Gabapentin Start at 300 mg/day. Increase to 300 mg three times a day over 2 weeks.

Failure to achieve effective control calls for further titration to
1800 mg/day in divided doses for most patients; a few patients will
require up to 3600 mg/day in divided doses.

Antidepressants
• Tricyclic Nortriptyline, imipramine, or desipramine: 25–150 mg administered

2 hours before bed. Amitriptyline is too sedating for many patients.
• SSRI Paroxetine or citalopram: 40 mg/day.

Second-line therapy

Topical Topical agents are applied directly over the area of pain.
• Capsaicin cream Start with 0.025% cream. Apply a small drop—the size of a small

pea or half a chocolate chip—to the painful area three to four
times daily. After completing one tube, if burning from capsaicin
is not too intense, switch to 0.075% cream, applied in the same
fashion. Wash hands thoroughly with soap and water and avoid
putting hands into eyes or mouth. Do not use over open skin or
mucous membranes. Use for 6 weeks before assessing efficacy.

• Lidocaine patch 5% patch: one to three patches daily, worn for 12 hours on, then 12
hours off. Number of patches is determined by size of painful area.
Patches ideally cover painful area (if area is not too large). Patches
may be cut to smaller sizes. Do not use over open skin. Use for 2
weeks before assessing efficacy.

• Long-acting opioids Methadone 10 mg twice a day. Sustained-release oxycodone (10 mg
three times a day or 20 mg twice a day).
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the anesthetic blockade produced by amitriptyline lasted longer than that pro-
duced by lidocaine (23). Newer antidepressants, such as venlafaxine, have also
demonstrated an ability to inhibit neuropathic hyperalgesia in experimental
animal pain models (24).

TCAs are more effective in reducing peripheral neuropathy pain than are
other antidepressants. In randomized, double-blind, controlled clinical trials,
investigators observed efficacy with TCAs and, to a lesser extent, the selective
serotonin reuptake inhibitors paroxetine and citalopram (25). Newer antidepres-
sants—including nefazodone, venlafaxine, and mirtazapine—also show prom-
ise in reducing neuropathic pain, but should be considered second-line therapy.

4.2. Second-Line Therapy

Patients who fail to achieve adequate symptomatic relief or who experience
intolerable side effects from a first-line therapy may be offered a second-line
therapy. Second-line therapy should not be used before first-line therapy, how-
ever, unless the patient has a medical condition that precludes the use of a first-
line therapy.

4.2.1. Topical Agents

Topical therapies are typically well tolerated, although they are generally less
effective than antidepressants and AEDs. In a controlled study of neuropathic pain
patients, investigators found that lidocaine patches reduced both pain severity and
allodynia by approximately 30% (26). In a double-blind comparison of topical
capsaicin (0.075% four times a day) and oral amitriptyline (titrated to 125 mg/day,
as tolerated), investigators found a similar reduction in pain (approximately 40%)
and improved function in both treatment groups (27). This level of improvement
with capsaicin is superior to what is typically seen in clinical practice.

4.2.2. Opioids

Although traditional teachings suggest that opioids are ineffective for neuro-
pathic pain, low doses of long-acting opioids can be beneficial in patients who
have failed other types of therapy. For example, in controlled trials, investigators
have found that low-dose methadone (10 mg twice a day) or sustained-release
oxycodone (20 mg twice a day) effectively reduced chronic neuropathic pain
symptoms (28,29). (See Chapter 17 for additional treatment recommendations.)

4.3. Treatment of Individual Pain Syndromes

Postherpetic neuralgia and CRPS typically require supplemental treatment
modalities. Early treatment of each condition with general neuropathic medica-
tion and condition-targeted therapy may help reduce the risk for more prolonged
and recalcitrant pain.
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4.3.1. Postherpetic Neuralgia

Early and aggressive treatment of herpes zoster reduces the risk for
postherpetic neuralgia. Early antiviral therapy of herpes zoster (within 72 h of
symptom onset) can effectively minimize symptoms of postherpetic neuralgia
(Table 4). In a large, prospective, double-blind study comparing the rate of
postherpetic neuralgia in patients treated with acyclovir or brivudin (a new
antiviral agent that is not yet available in the United States), investigators found
that the incidence of postherpetic neuralgia was significantly lower with
brivudin, although mean duration of postherpetic neuralgia pain was similar in
both groups (Fig. 7). Neuropathic therapy administered during the early stages
of zoster may also reduce the incidence of postherpetic neuralgia. Low-dose
amitriptyline (25 mg/day) administered within 48 hours of the onset of zoster
rash significantly reduced the rate of postherpetic neuralgia in elderly patients
(mean age: 68 years) (Fig. 8) (31).

Inflammation and increased prostaglandin activity occur in early
postherpetic neuralgia (32). In one study, treatment with topical aspirin (750–
1500 mg plus 20–30 mL diethyl ether), but not other nonsteroidal anti-inflam-

Fig. 7. Comparison of rate of development of postherpetic neuralgia after anti-
viral treatment. Brivudin was superior to acyclovir (p = 0.006). PHN, postherpetic
neuralgia. (Based on ref. 30.)

Table 4
Antiviral Therapy for Early Herpes Zoster

Drug Dosage

Acyclovir 800 mg five times a day for 7–10 days
Famciclovir 500 mg three times a day for 7 days
Valacyclovir 1 g three times a day for 7 days
Brivudin a 125 mg once a day for 7 days

 a Not available in the United States.
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Fig. 8. Reduction in persistent pain in patients aged >60 years with acute zoster
treated within 48 hours of rash onset with amitriptyline 25 mg/day vs placebo. Differ-
ence between amitriptyline and placebo is significant (p < 0.05). (Based on ref. 31.)

matory drugs, reduced pain more than placebo (–66% with aspirin vs –34%
with placebo) (33). The onset of pain relief was rapid (approximately 4 min-
utes), with relief lasting a mean of 3.6 hours.

Patients with established postherpetic neuralgia are treated with the neuro-
pathic medications listed previously. Both first- and second-line therapies are
effective for postherpetic neuralgia.

4.3.2. Complex Regional Pain Syndrome

Complex regional pain syndrome is treated with a combination of medications
to achieve symptomatic relief and physical rehabilitation to prevent progression
to motor changes, such as reduced range of motion, joint contracture, and motor
loss. CRPS occurring during the first few weeks of therapy is often managed with
oral corticosteroids (30 mg/day for 2 weeks, followed by a tapering schedule)
and sympathetic blocks, including sympathetic ganglion blocks (i.e., stellate,
thoracic, or lumbar ganglion blockade) or intravenous regional sympathetic
blocks (i.e., Bier blocks) (34). These therapies are combined with vigorous
physical therapy. The goal of early intervention with steroids, blocks, or both
is to provide temporary symptomatic reduction to allow optimal participation
in rehabilitative therapy. Both early and late treatment of CRPS focus on physi-
cal and occupational therapy designed to maintain or improve range of motion
and maximize active use of the painful extremity. The goal of such therapy is
to help the patient resume normal use of the extremity for both functional and
casual use, including a return to a normal arm posture when sitting and arm
swing during walking. Gait training is essential for patients with lower extrem-
ity CRPS to help them regain a normal, unrestricted walking pattern. Although
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physical and occupational therapy are often contrary to the desires of the pa-
tient with CRPS, who often wishes to minimize movement and stimulation of
the painful extremity, the clinician must insist on aggressive therapy and re-
sumption of more normal extremity postures and use at all times. Psychologi-
cal interventions may serve as invaluable adjunctive pain management for
patients with CRPS. Antidepressants, AEDs, and long-acting opioids may also
help the patient participate in rehabilitative therapy activities.

5. SUMMARY

Neuropathic pain is seen in general practice, typically in conjunction with
systemic medical illness; nutritional deficiency, toxicity, or both; cancer; and
infection. Pain reports that include a description of pain and aggravating fac-
tors, as well as a clinical examination will help the clinician distinguish neuro-
pathic pain from other common pain conditions, including plantar fasciitis,
Morton’s neuroma, and entrapment syndromes. Hallmarks of neuropathic pain
include a burning sensation, hyperalgesia, and allodynia. Laboratory testing
may be needed to identify systemic medical illness but is rarely helpful for
diagnosing neuropathic pain.

A variety of effective, symptomatic therapies are available for neuropathic
pain. These therapies will not reduce numbness, but can decrease dysethesia,
hyperalgesia, and allodynia. Treatment of underlying medical conditions—
such as glucose control in diabetes and antiviral therapy in herpes zoster—
reduces the severity of neuropathic pain. First-line therapy for neuropathic pain
includes gabapentin and a tricyclic antidepressent. Neuropathic pain syndromes
that result in restricted use of the painful area should be treated with physical
therapy and occupational therapy to normalize the active use of the painful
extremity.
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CME QUESTIONS

1. Diabetic neuropathy occurs more commonly with:

a. Type 2 diabetes
b. Increased age
c. Increased duration of diabetes
d. All of the above

2. Common features of complex regional pain syndrome include:

a. Excessive extremity guarding
b. Decreased hair growth
c. Tremor
d. Nail deformities
e. All of the above

3. Postherpetic neuralgia can be reduced by treating herpes zoster early with:

a. Antiviral agents
b. Amitriptyline
c. Opioids
d. A and B
e. All of the above

4. First-line therapy for neuropathic pain includes:

a. 5% lidocaine patches
b. Venlafaxine
c. Gabapentin
d. Low-dose opioids
e. All of the above
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Myofascial Pain

CASE HISTORY

Mr. Duffy is a 50-year-old electrical engineer whose work and hobbies cause
him to be sedentary. One day, a shipment of new computers arrived at his job
and he helped to carry the computer crates during his lunch break. At the end of
the day, he complained of soreness over the left side of his back above his hip
bone. The pain was aggravated by bending forward or to the side. Pain did not
radiate into his leg, and he reported there was no numbness. Over the next 3
months, Mr. Duffy had persistent low back pain. After work, he would lie on
the sofa to rest his back; pain was most severe when he arose from lying down
and walked to the kitchen or bathroom. Although initial walking or bending
forward was painful, the pain actually improved after walking for approximately
10 minutes or bending several times. On examination, there was no discomfort
to palpation over the hip, spine, or ribs. Mr. Duffy yelled and jumped when the
doctor pressed an area of muscle spasm between the top of his hip and the
bottom of his ribs, telling the doctor that pressing his back in that spot created a
severe pain in his lower left buttock. Mr. Duffy also complained of severe pain
when asked to bend forward or to the side, although his response to a straight-
leg-raise testing was normal. An X-ray revealed only mild arthritis in the lum-
bar spine. Because of his lack of physical findings (absence of pain over joints
or an abnormal neurological examination) and dramatic response to palpation
with a non-neurological pain referral pattern, Mr. Duffy’s treating physician
wondered if he was seeking workers’ compensation benefits.

* * *

Mr. Duffy’s story is typical for one of the most common causes of low back
pain—quadratus lumborum syndrome—which is caused by muscle tightness
and shortening in the lower back. This is the spot on the sides of the back above
the waistband that one typically massages after stooping too long while gar-
dening or doing too much housecleaning. Myofascial pain is a common cause
of localized chronic pain. Like other myofascial or muscle-based chronic pain
conditions, quadratus lumborum syndrome lacks the characteristics features
of radicular pain (such as radiating extremity pain, numbness, or weakness).
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Mr. Duffy’s examination is characterized by one of the hallmarks of myofascial
pain—an active trigger point, that is, a focal area of exquisitely tender muscle
spasm which, when palpated, causes pain vocalization and referral of pain to
areas of the body that are characteristic for that muscle—in this case, the hip
and buttock. Mr. Duffy’s pain is characteristically located over a muscle bulk
and affected by muscle stretching. Because muscles in myofascial pain syn-
drome are contracted, initial stretch is often painful. Once the muscle is
stretched, however, pain is improved. For this reason, treatment focuses on
returning contracted muscles to normal length through stretching techniques.

KEY CHAPTER POINTS

• Myofascial pain should be considered in patients with localized pain com-
plaints without arthritic or neuropathic features.

• Myofascial pain syndrome should not be diagnosed in patients with no physi-
cal findings. Myofascial pain requires the presence of a taut band and muscu-
lar trigger points.

• Active trigger points refer pain in predictable patterns.
• Treatment of myofascial pain focuses on active stretching and range-of-motion

exercises. Physical therapy modalities, injections, and medications may be
used adjunctively.

1. DEFINITION

Myofascial pain is often diagnosed in patients with chronic, nonmalignant
pain who lack clinical or laboratory evidence of radiculopathy, neuropathy, or
joint disease. Under these circumstances, persistent pain is believed to be
caused by chronic changes in muscles and surrounding soft tissues, or
myofascial pain. The diagnosis of myofascial pain, however, is not a diagnosis
of exclusion, but requires the presence of specific abnormalities.

Myofascial pain is characterized by localized shortened (contracted), tender
muscles. The hallmark of myofascial pain is the trigger point—a tender area
within contracted muscle bands that produces an involuntary contraction with
stimulation (see Box 1) (1). These taut bands have been shown to have spontane-
ous electrical activity on electromyographic testing (2). Taut bands are important
to identify for diagnosis and also because they may restrict normal muscle stretch,
resulting in reduced active range of motion and muscle weakness related to
muscle shortening. Taut bands are produced involuntarily and serve as an objec-
tive sign of myofascial pain. Trigger points are distinguished from tender points,
which merely represent areas of increased sensitivity to stimulation.

Many doctors use the terms myofascial pain (with trigger points) and
fibromyalgia (with tender points) interchangeably, often denoting chronic
pain in patients without demonstrable pathology. Both myofascial pain and
fibromyalgia, however, have specific diagnostic criteria (Table 1). (For addi-
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tional information about fibromyalgia, see Chapter 10.) Perhaps the most
important distinction is that myofascial pain represents a localized pain com-
plaint (e.g., low-back or shoulder-girdle pain), whereas fibromyalgia produces
widespread pain, covering most regions of the body. Because fibromyalgia
may result in modification of posture, gait, and activity, patients wtih
fibromyalgia may develop additional myofascial pain complaints (localized
areas of muscle spasm, trigger points, and contracted muscles on the back-
ground of widespread fibromyalgia pain).

2. EPIDEMIOLOGY

Myofascial pain occurred in approximately 30% of patients in a general
medical clinic and is usually the most common diagnosis in specialty pain clin-
ics (3). Common myofascial syndromes include lateral epicondylitis (tennis
elbow), quadratus lumborum syndrome (a common cause of nonradicular low
back pain), and piriformis syndrome (a common cause of buttock and hip pain).
Quadratus lumborum syndrome is one of the most common causes of low back
pain. The quadratus lumborum muscle connects at the 12th rib, iliac crest, and
lumbar vertebrae (Fig. 1). It is responsible for lateral bending of the lumbar
spine. Patients with quadratus lumborum syndrome often have unilateral hip
elevation because of muscle shortening. Active quadratus lumborum trigger
points refer pain to the hip and buttock (Fig. 2). Another common myofascial
pain condition is piriformis syndrome. The piriformis muscle attaches from the
inner ileum and sacrum to the greater trochanter (Fig. 3) and rotates the hip
externally, thereby contributing to the stability of the hip and back. Active
piriformis trigger points also refer to the hip and buttock (Fig. 4). When hyper-
trophied, the piriformis may compress the sciatic nerve, which usually travels
beneath it, resulting in additional leg pain or sciatica.

Box 1
Diagnostic Criteria for Trigger Points

• Taut band
� Palpable contracted cord-like group of muscle fibers
� Point tenderness over taut band

• Local twitch response
� Involuntary contraction of taut band after physically plucking or

inserting a needle into it

• Trigger points
� Active if palpation results in pain referred to chronic pain area
� Latent if locally tender, but without referred pain

Based on ref. 1.
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Several muscle groups in addition to the quadratus lumborum and pirifor-
mis are commonly affected in patients with myofascial pain. These include the
upper trapezius, scalene, rhomboids, levator scapulae, and serratus anterior
muscles. Areas of common trigger points and their referral patterns are shown
in Figs. 5–9. Identifying typical pain referral patterns in myofascial pain helps
the clinician recognize these common pain syndromes.

Fig. 1. Anatomy of the quadratus lumborum muscle.

Fig. 2. Referral pattern of active quadratus lumborum trigger points.
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3. EVALUATION
Localized chronic pain is generally caused by muscles and their surround-

ing tissue (myofascial pain), joints (mechanical pain), or nervous system struc-
tures (neuropathic pain). Patient evaluations should be designed to test each
of these systems (Table 2).

Fig. 4. Referral pattern from active piriformis trigger point.

Fig. 3. Anatomy of the piriformis muscle.
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Fig. 5. Referral pattern for upper trapezius trigger points.

Fig. 6. Referral pattern for scalene
muscle.

Evaluation should include a detailed musculoskeletal examination to assess
posture (which may be abnormal in all three types of pain), range of motion,
muscle tone and tenderness, joint motion, and neurological function. Passive
range of motion is evaluated by an examiner manipulating a joint through its
full range in the relaxed patient. Active range of motion, on the other hand,

Fig. 7. Referral pattern for rhomboids.



138 Part III / Chronic Pain and Headache

Fig. 8. Referral pattern for levator
scapulae.

Fig. 9. Referral pattern for serratus
anterior

requires the patient to voluntarily activate muscles to move each joint through
its range of motion. An examiner can record the extent of active range of motion,
as observed through patient performance. Greater restriction of active range of
motion compared with passive range of motion suggests a myofascial restric-
tion or reduced patient effort.

The presence of myofascial features can be identified by directly visualiz-
ing painful areas for increased muscle bulk, which suggests a spasm, and by
palpating for taut bands and trigger points. Identification of taut bands is best
performed by examining the stretched muscle with the fingertips. The taut
band should feel like a tight cord or rope in the muscle. In addition, as seen in
Mr. Duffy, palpation of taut bands demonstrates tenderness and may cause
involuntary muscle contraction locally (a local twitch response), flinching
and vocalizing pain, or both. This flinch response should occur exclusively
when the trigger point is palpated and not as a response to palpation of other
areas. Tenderness cannot be assessed in patients who do not permit even the
gentlest touch of areas distant to the painful area.
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Myofascial pain should not be diagnosed unless these abnormal clinical
examination findings are identified. If patients cannot cooperate with testing
because of extreme pain, the clinician should reschedule them for another
visit when they may be more amenable to testing. Myofascial pain cannot be
diagnosed unless a detailed assessment of range of motion, posture and gait,
and strength and sensory testing has been completed. Myofascial pain should
not be diagnosed in patients with no physical findings.

No laboratory or radiographic abnormalities are associated with myofas-
cial pain. The diagnosis is generally based on a history of an inciting event or
injury, physical examination findings of tight and tender muscles, and the
absence of mechanical instability or neurological deficits. X-rays should be
performed in patients with suspected joint abnormality, inflammation, or
instability. Plain X-rays also provide a useful screening tool for patients with
chronic pain over bony structures to rule out underlying bone disease. Mag-
netic resonance scans should be reserved for patients with evidence of myel-
opathy, radiculopathy, or another specific type of pathology that would be
identified with this testing.

4. TREATMENT

Physical therapy is the cornerstone of myofascial pain therapy. A careful
evaluation by a trained physical therapist is invaluable for correctly identify-
ing trigger points and areas of muscle shortening. The exercise program needs
to be tailor-made for each patient to specifically address postural abnormali-
ties and myofascial changes contributing to the pain complaints. Therapy
must focus on active stretching and range-of-motion exercises, although
supplemental passive treatment modalities (administered by the therapist)
may also be utilized. Patients should be instructed in a home-exercise routine
to be performed at least twice daily, in addition to their physical therapy
sessions. Temporarily isolated muscle stretching during a 1-hour therapy ses-
sion, with no additional exercise to maintain stretches between appointments,
will not be effective for most patients. The addition of targeted trigger-point
injections, medications, or other physical therapy modalities are all designed
in improve the ability to achieve an effective muscle stretch during active
exercise (see Box 2).

4.1. Physical Therapy

Physical therapy treatment begins with a gentle stretching program and
active range-of-motion exercises. Although passive stretching (stretching per-
formed by a therapist on a relaxed patient) may be soothing, myofascial pain
is most likely to improve in patients who perform active exercise (stretching
performed by the patient). Patients should perform both whole-body stretches
and stretches targeted to the painful area twice daily. Muscles should be
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stretched until a stretched sensation is first felt. Patients should not over-
stretch their muscles or attempt to achieve maximal stretch. Stretching exer-
cises help return shortened muscles to a more normal length, inactivating the
taut band and trigger points. Several weeks after beginning a stretching pro-
gram, patients should start using light weights to incorporate strengthening
into the exercise routine. In one study, physical therapy that included active
exercise (and incorporated a home-exercise program) and passive trigger
point massage over 4 weeks significantly reduced both the number of trigger
points and trigger point severity score (Fig. 10) (4).

Box 2
Treatment of Myofascial Pain

• Primary treatment
� Physical therapy

� Posture correction
� Stretching exercises
� Active range of motion exercises

• Secondary treatment
� Pharmacological therapy

� Analgesics for pain flares
� Acetaminophen
� Nonsteroidal anti-inflammatory drugs
� Tramadol

� Tizanidine
� Initially 1–2 mg at bedtime. May increase slowly to 24 mg/day

in divided doses
� Trigger point injections

� Nonpharmacological therapy
� Occupational therapy

� Pacing skills
� Work simplification/modification

� Pain management psychology
� Relaxation techniques
� Stress management
� Coping skills
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A variety of treatment modalities may be added to myofascial stretching
(Table 3). In a study comparing techniques used in patients with cervical
myofascial pain, investigators observed significant pain reduction from all
tested treatment modality combinations (Fig. 11) (5). The addition of any
therapy to hot packs plus active range-of-motion exercises resulted in sig-
nificantly better pain reduction. The most effective forms of therapy were
those that included transcutaneous electrical nerve stimulation or interferen-
tial current therapy. Notably, neither modality was administered in isolation
in this study. Rather, both therapies were appropriately used as adjunctive
therapy to improve the benefit that could be achieved from active range-of-
motion exercises.

Fig. 10. Reduction in trigger point number and pain severity with physical therapy.
Reduction in trigger point count (#TP) and trigger point severity score (TP score) were
both significantly reduced in patients treated with physical therapy compared with
controls (p < 0.05). (Based on ref. 4.)

Fig. 11. Comparison among treatment modalities for myofascial pain. AROM,
active range of motion; TENS, transcutaneous electrical nerve stimulation. All
patients received hot packs plus AROM treatment. Pain reduction was significantly
decreased after treatment for all treatment groups (p < 0.05) in these patients with
myofascial trapezius pain. (Based on ref. 5.)
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Table 3
Supplemental Treatment Modalities Used in Conjunction
With a Physical Therapy Stretching Exercise Program

Treatment Description

Injections

• Trigger-point injections Local anesthetic (e.g., 0.5–1% lidocaine or 0.25–
0.5% bupivacaine) injected into trigger point.

• Dry needling Insertion of a solid, acupuncture-type needle into
trigger point.

Physical therapy modalities

• Ischemic compression Application of pressure to trigger points for 90 seconds.
Force is halfway between that which produces
any pain and that which produces intolerable pain.

• Hot packs Moist heating pads placed over the painful area for
20 minutes before exercise.

• Active range-of-motion Five repetitions of actively moving painful area
through full range-of-motion.

• Spray and stretch Vasocoolant fluorimethane spray is applied to the
entire painful area (not just the trigger point) prior
to stretching.

• TENS Electrodes placed around painful area and current
applied for approximately 20 minutes.

• Interferential current therapy Electrodes placed around painful area and current applied
for approximately 20 minutes. Minimal skin resis-
tance with interferential current therapy allows a
maximum amount of energy to penetrate to deeper
tissues. Used in patients who fail TENS.

• Myofascial release Passive stretching and traction techniques, applied by
a trained therapist.

TENS, transcutaneous electrical nerve stimulation.

4.2. Injections

Trigger-point injections require infiltration of a local anesthetic into myofas-
cial trigger points. A 22- to 25-gauge needle is inserted into the skin approxi-
mately 1 cm away from the trigger point, then advanced to the trigger point.
After verification of its placement outside the blood vessels, 0.1 to 0.2 mL of
anesthetic is injected. The needle is then partially withdrawn, redirected, and
advanced toward another area within the trigger point. This process is repeated
until a local twitch response is no longer elicited, muscle tautness is reduced,
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or 0.5 to 1.0 mL of anesthetic has been injected around the trigger point. Pres-
sure is maintained over the area after the injection to minimize hematoma de-
velopment. Trigger-point injections are contraindicated in patients with a risk
for coagulopathy or bleeding. It is not clear whether the addition of steroids to
trigger-point injections lengthens the duration of pain relief.

Superficial dry needling involves the insertion of a solid thin needle (resem-
bling an acupuncture needle) into trigger points. This method can also help deac-
tivate myofascial trigger points when used in conjunction with stretching
exercises (6). Hong demonstrated significant reduction of myofascial shoulder
girdle pain after either trigger point injections with local anesthetic or dry nee-
dling (7). In both cases, benefit was derived only when a local twitch response
was generated with the needle insertion. Soreness was less likely to occur after
local anesthetic trigger point injections. The benefits of dry needling are sup-
ported by studies showing similar benefits after trigger point injections, regard-
less of the injected substance (including saline) (8).

4.3. Pharmacological Therapy

Pharmacological therapy is designed to supplement physical therapy. Patients
who fail to benefit from stretching programs alone may be treated with adjunc-
tive tizanidine, a muscle relaxant with analgesic properties (9). Unlike most
muscle relaxants, which are ineffective in chronic pain, tizanidine effectively
reduces chronic myofascial pain for many patients (10). Tizanidine is also mildly
sedating and can improve sleep disturbance in some patients when administered
in low doses at bedtime. Analgesics may be used on an intermittent basis to treat
pain flares. Daily analgesics are rarely helpful and chronic use may produce sig-
nificant gastric and renal toxicity (11,12).

4.4. Comprehensive Pain Management

Patients with prolonged myofascial pain complaints often report significant
psychological distress, social restrictions, and work disability, in addition to
myofascial pain. A survey of patients receiving trigger point injections identi-
fied prolonged duration of pain, change in social activities, and work disability
as independent predictors of failure to respond to trigger point therapy (13). In
these patients, psychological pain management techniques and occupational
therapy interventions are necessary in addition to physical therapy treatment.

5. SUMMARY

Myofascial pain is a unique pain syndrome, characterized by tight, tender
muscles, with taut bands and tender trigger points. Myofascial pain syndrome
is distinguished from mechanical pain by the absence of joint pathology, from
neuropathic pain by the absence of neurological dysfunction, and from
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fibromyalgia by the absence of widespread body pain. Myofascial pain should
be considered in patients with localized pain complaints. Knowledge of typical
myofascial pain referral patterns (e.g., quadratus lumborum and piriformis syn-
dromes) facilitates the identification of these common pain syndromes.

The focus of treatment for myofascial pain is active stretching and range-of-
motion exercises. Passive physical therapy modalities, injections, and medica-
tions may be used adjunctively. Patients with long-standing myofascial pain
may have additional psychological distress, disability, or both that will require
additional, targeted therapy, including psychological interventions and occu-
pational therapy.
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CME QUESTIONS—CHAPTER 9

1. What percentage of patients in a general medical practice may be diagnosed with
myofascial pain?

a. 3
b. 10
c. 30
d. 90

2. Hallmarks of myofascial pain include:

a. Tight muscle bands
b. Muscular trigger points
c. Restricted joint motion
d. A and B
e. All of the above

3. Choose the most accurate statement:

a. The terms myofascial pain and fibromyalgia are both used to describe chronic
pain experienced by patients with no real abnormalities.

b. Myofascial pain and fibromyalgia may be considered synonymous.
c. Myofascial pain is characterized by localized pain and trigger points; fibromyalgia is

characterized by widespread pain with positive tender points.
d. All of the above

4. Effective treatment for myofascial pain include:

a. Stretching exercises
b. Interferential current therapy
c. Spray and stretch
d. All of the above
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10
Fibromyalgia

CASE HISTORY

Ms. Colegrove is a 23-year-old elementary school teacher who reported
persistent widespread body aching since falling while roller-blading 3 years
earlier. She had not missed work because of the pain, but reported that she had
curtailed her previously active evening sports, like roller-blading 5 miles or
participating in an adult basketball league. She reported pain affecting differ-
ent areas of her body on different days, with pain occurring at different times
in all extremities, neck, and back. She also reported incapacitating migraine
headaches two or times weekly. In addition to pain complaints, Ms. Colegrove
reported difficulty with sleep and extreme fatigue, as well as intermittent
numbness in nondermatomal areas. Examination showed a vivacious, attrac-
tive woman with a brisk gait and full active range of motion of her neck, back,
and all extremities. Her strength and sensory examinations were completely
normal, despite complaints of feeling weak and having numbness in her right
leg. After completing the examination, she opened a spiral notebook, in which
she recorded a daily log of all of her symptoms and another notebook contain-
ing materials from the Internet on fibromyalgia for her doctor to review. Her
primary care physician (PCP) was struck with the stark contrast between Ms.
Colegrove’s severe complaints and reports of physical limitations and her per-
fect work attendance and her completely normal examination. The PCP sus-
pected the absence of marriage and children had resulted in excessive focus on
bodily sensations and recommended she increase her participation in social
activities to provide additional distractions. No treatment was recommended
in light of her lack of work disability and absence of physical dysfunctions on
examination.

* * *

Ms. Colegrove embodies many of the features of the typical patient with
fibromyalgia. She is young, intelligent, high-achieving, and highly motivated
to improve. In addition, most patients with fibromyalgia will maintain required
work activities, while curtailing additional enjoyable activities because of both
pain and fatigue. Patients with fibromyalgia are highly cooperative with their



148 Part III / Chronic Pain and Headache

examination and often cause the doctor to remark, “You did those tests better
than I could do!” Instead of interpreting lack of physical limitations as a sign
of a highly cooperative patient, health care providers often falsely assume
patients’ reports of disability must be exaggerated. As suspected by her PCP,
most patients with fibromyalgia do tend to be very “tuned in” to bodily sensa-
tions and experience stress as somatic rather than emotional symptoms. This,
along with a strong desire to improve, often results in patients with fibromyal-
gia recording copious, detailed information about their symptoms and scour-
ing available literature for suggested treatments. PCPs must understand that
patients with fibromyalgia are not seeking to maintain their disability by these
actions, but are exceptionally eager to improve. This makes patients with
fibromyalgia ideal candidates for self-management pain rehabilitation.

KEY CHAPTER POINTS
• Fibromyalgia describes a diverse symptom complex, including widespread

body pain, tenderness to palpation, and somatic complaints.
• Fibromyalgia affects approximately 2% of adults, with women affected six

times more frequently than men. Prevalence increases with age.
• Patients with fibromyalgia report significant disability, psychological distress,

and reduced physical and mental health quality of life.
• Most patients with fibromyalgia report reduced pain and medication use over a

3-year period.
Fibromyalgia is best treated with multidisciplinary treatment, using thera-

pies to specifically target individual patient symptoms

1. DEFINITION
The term fibromyalgia has been used to describe a wide variety of non-

localized pain complaints, particularly pain syndromes in women with no iden-
tifiable pathology. In 1990, the American College of Rheumatology (ACR)
established specific criteria to allow identification of fibromyalgia as a unique
pain syndrome, rather than a wastebasket diagnosis for patients who failed to
meet criteria for other pain syndromes (1). The ACR requires both widespread
pain and the presence of at least 11 of 18 painful tender points to meet diagnos-
tic criteria for fibromyalgia (see Box 1 and Fig. 1).

Tender points are predetermined areas throughout the body that tend to be
painful with pressure in patients with fibromyalgia (Fig. 2). Interestingly,
firm palpation of these specific points tends to be perceived as painful in
fibromyalgia patients, but not patients with other types of chronic pain. Posi-
tive tender points discriminate between fibromyalgia patients and other pain
patients when using a cut-off score of at least 2 on a 0 to 10 severity scale (0
= no pain or pressure; 10 = excruciating pain) after application of 4 kg of
pressure (2). Digital palpation more effectively discriminates fibromyalgia
patients than dolorimeter testing, making testing at the bedside easy (1).
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Fig. 1. Typical pain drawing from a fibromyalgia patient.

Pressing with the thumb results in approximately 4 kg of pressure when the
nail bed blanches. Higher scores reported for tender points correlate with
greater levels of disability (3).

Box 1
Diagnosis of Fibromyalgia

• Widespread body pain
� Pain on both left and right sides of the body
� Pain above and below the waist
� Axial pain present

• Pain persisting at least 3 months

• At least 11 of 18 tender points painful to 4 kg pressure

Based on ref. 1.
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Although the presence of these pain features defines fibromyalgia, fibro-
myalgia patients typically describe a variety of additional somatic and psycho-
logical complaints (see Box 2). Fatigue, sleep disturbance, morning stiffness,
and headache are reported by the majority of fibromyalgia patients. Pares-
thesias, irritable bowel syndrome (IBS), depression, and anxiety are also com-
mon. Ms. Colegrove typifies fibromyalgia patients by reporting a variety of
somatic complaints in addition to widespread pain.

IBS is a diagnosis of exclusion, with the diagnosis assigned in patients with
no identifiable and correctable pathology. Patients with IBS report at least 12
weeks of abdominal pain during a year, with pain that is relieved with bowel
movements and bowel movements that change in frequency and appearance
(e.g., alternating diarrhea and constipation). It is important to ensure patients are
not aggravating gastrointestinal complaints through excessive and/or alternating
use of over-the-counter laxatives and diarrhea treatments.

Fig. 2. Location of 18 possible fibromyalgia tender points. Location of tender points
(right and left): 1 and 2: occiput; 3 and 4: trapezius; 5 and 6: supraspinatus; 7 and 8:
gluteal; 9 and 10: lower lateral cervical; 11 and 12: 2nd costochondral junction; 13 and
14: lateral epicondyle; 15 and 16: greater trochanter; 17 and 18: medial knee fat pad.
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2. EPIDEMIOLOGY

Fibromyalgia affects approximately 2% of adults (4–6). Fibromyalgia is
more prevalent in women than men. A large community survey identified ACR-
defined fibromyalgia  in 3% of women versus 0.5% of men (7). In addition,
fibro-myalgia prevalence increases with age, reaching more than 7% of women
aged 60 years or older. An evaluation for fibromyalgia symptoms in the gen-
eral population revealed significantly higher reporting of fatigue, sleep distur-
bance, “pain all over,” and IBS in women compared with men (8). Similarly, a
survey of fibromyalgia patients revealed that, although pain severity compari-
sons were similar between men and women, female patients more commonly
endorsed fatigue, “pain all over,” and IBS (Fig. 3) (9).

2.1. Psychological Comorbidity

Depressive and anxious disorders occur comorbidly with fibromyalgia, al-
though data of prevalence varies among different studies (see Box 3) (10–13).
Although chronic pain in general is associated with increased prevalence of
depression and anxiety, these symptoms appear to be even more common in
fibromyalgia patients (Fig. 4) (10). Patients with fibromyalgia and comorbid
anxiety or depression tend to have more physical symptoms and disability (14).

Quality of life (QOL) is also reduced in patients with fibromyalgia. The
Medical Outcomes Study Health Survey (SF-36) scores self-reported life qual-
ity for a variety of physical and emotional variables, with possible scores from
0 (poorest QOL) to 100 (maximum QOL). Interestingly, fibromyalgia patients
score significantly lower than rheumatoid arthritis patients for all measures,
except for physical functioning (Fig. 5) (10).

Box 2
Common Associated Somatic and Psychological Symptoms

in Patients With Fibromyalgia

• Constitutional • Neurological
� Fatigue: 66–82% � Headache: 53–82%
� Sleep disturbance: 66–75% � Paresthesias: 31–53%
� Sicca syndrome/dry eyes: 10–36% • Genitourinary
� Raynaud’s syndrome: 17% � Urinary urgency: 26–32%

• Musculoskeletal � Dysmenorrhea: 26%
� Morning stiffness: 76–77% • Psychiatric

• Gastrointestinal � Depression: 32–48%
� Irritable bowel syndrome: 30–48% � Anxiety: 28–48%

Based on refs. 1,4,7.
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Fig. 3. Gender differences in fibromyalgia symptoms. (Based on ref. 9.)

Fig. 5. Quality of life comparison between fibromyalgia and rheumatoid arthritis
patients. (Based on ref. 10.)

Fig. 4. Comparison of prevalence of psychiatric disorders in patients with
fibromyalgia versus rheumatoid arthritis. (Based on ref. 10.)
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2.2. Disability

Despite the presence of a generally unremarkable physical examination in
fibromyalgia patients, fibromyalgia is associated with significant disability (15).
During a 2-week period, 74% of a community fibromyalgia sample endorsed
reducing usual activities and 58% spent at least 1 day in bed because of health
symptoms (4). The mean number of days with reduced activities over a 2-week
period was 4.7. Work activities were limited because of fibromyalgia for 65%,
with 31% work disabled. A multicenter survey of fibromyalgia patients from
diverse socioeconomic backgrounds similarly identified receipt of disability pay-
ments in 26% (16).

Disability associated with fibromyalgia pain is greater than with other types
of diffuse pain. A population survey of adults with fibromyalgia or widespread
musculoskeletal (non-fibromyalgia) pain and no widespread pain controls iden-
tified significantly higher disability in the fibromyalgia group (Fig. 6) (15).
Widespread pain was differentiated as fibromyalgia or musculoskeletal based
on the presence or absence, respectively, of tender points as performed by a
rheumatologist. Disability was similar between genders and greater in patients
with fibromyalgia compared with non-fibromyalgia pain or controls.

Box 3
Prevalence of Psychological Symptoms in Fibromyalgia Patients

• Depression: 14–56% • Panic disorder: 7–25% • Generalized anxiety: 33%

Based on refs. 10–13.

Fig. 6. Disability associated with fibromyalgia and other chronic pain. Reduced
activity and reduced work or school hours were reported as occurring �1 day during a
2-week period. (Adapted from ref. 15.)
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3. EVALUATION

Patients with widespread pain complaints should be assessed for somatic
symptoms that occur comorbidly with fibromyalgia (Box 2). Although some
symptoms, like paresthesias, cannot be individually treated beyond standard
fibromyalgia therapy, others (e.g., migraine, sleep disturbance, and IBS) can
be addressed directly. In addition, because fibromyalgia is comorbid with
somatic complaints, patients seeking treatment for fatigue, sleep disturbance,
or IBS should also be screened for pain complaints.

3.1. Assessment Measures

Patients reporting pain in several body regions should be screened for
fibromyalgia with a tender point examination. Figure 7 provides a recording
sheet for scoring tender points in the clinic. Scores should be recorded at baseline
and again during and after treatment. The number of positive tender points (score
�2) is the tender point count, with a possible range of 0 (no tender points are
positive) to 18 (all tender points are positive). The total numeric score obtained
from adding each individual tender point score is the total tender point score.
Monitoring tender point count and total tender point score can serve as useful
treatment efficacy markers.

In addition to pain assessments, patients identified with fibromyalgia should
be screened for commonly associated somatic and psychological complaints
(see Box 4). Treatment can be targeted to those symptoms that limit the
patient’s daily routine. Identifying those symptoms that occur, but are not dis-
abling helps both patients and their doctors acknowledge the occurrence of
somatic symptoms, but also prioritize those most in need of treatment.

All patients with fibromyalgia should be screened for depression and anxiety
because of their high prevalence in fibromyalgia and the reluctance of many
patients to discuss psychological symptoms with their treating clinicians, for fear
of being labeled as a psychiatric patient, with all fibromyalgia symptoms attrib-
uted to emotional problems. Also, unless symptoms are severe, many patients do
not recognize symptoms of anxiety or depression. Finally, patients often believe
that their mood or anxiety symptoms are a consequence of suffering with chronic
pain and that these symptoms will resolve once the pain severity has improved.
Identifying severity of psychological distress can help motivate patients to
address psychological symptoms separate from pain reduction. Screening tools
for anxiety and depression are available online (Table 1).

The effect of fibromyalgia can be evaluated using the Fibromyalgia Impact
Questionnaire (FIQ) (Box 5) (17). This questionnaire may be used to deter-
mine severity of disability and follow patient progress through treatment. The
FIQ correlates well with work disability (4) and is available at Website:
www.myalgia.com/fig.pdf.
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Fig. 7. Recording sheet for fibromyalgia examination. Record pain score from 0 to
10 (0 = pressure or no pain; 10 = excruciating pain) produced by exerting 4 kg pres-
sure with the thumb (nail bed blanches).

Box 4
Assessment of Fibromyalgia Patients

Which of the following problems limit your daily activities?

Problem occurs but does Problem limits
Problem Not a problem NOT limit daily routine daily routine

Fatigue � � �

Sleep disturbance � � �

Frequent constipation � � �

Frequent diarrhea � � �

Depressed or blue mood � � �

Anxiety or nervousness � � �

Headache � � �
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Box 5
Fibromyalgia Impact Questionnaire

Question 1. Rate how frequently you were able to perform each of the following
tasks during the past week. If you would not normally perform one of
these tasks, mark N/A for not applicable.

Always Mostly Occasionally Never
0 1 2 3 N/A

Do shopping � � � � �

Do laundry with washer � � � � �

and dryer
Prepare meals � � � � �

Wash dishes/cooking � � � � �

utensils by hand
Vacuum a rug � � � � �

Make beds � � � � �

Walk several blocks � � � � �

Visit friends or relatives � � � � �

Do yard work � � � � �

Drive a car � � � � �

Climb stairs � � � � �

Question 2. In the past week, how many days did you feel good?
(Circle a number from 0–7 days.)

0 1 2 3 4 5 6 7

Question 3. How many days in the past week did you miss work (including house-
work) because on your fibromyalgia?
(Circle a number from 0–7 days.)

0 1 2 3 4 5 6 7

Question 4. For each question below, circle the number on each scale that best
describes how you felt overall during the past week.

A. When working (including housework), how much did pain or other fibromyal-
gia symptoms interfere?

0  1  2  3  4  5  6  7  8  9  10
No problem with work  Great difficulty with work

B. How bad has your pain been?

0  1  2  3  4  5  6  7  8  9  10
No pain  Very severe pain

C. How tired have you been?

0  1  2  3  4  5  6  7  8  9  10
No tiredness  Very tired

 Continued
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Box 5
Fibromyalgia Impact Questionnaire (Continued)

D. How have you felt when you got up in the morning?

0  1  2  3  4  5  6  7  8  9  10

Awoke well rested  Awoke very tired

E. How bad has your stiffness been?

0  1  2  3  4  5  6  7  8  9  10

No stiffness  Very stiff

F. How nervous or anxious have you felt?

0  1  2  3  4  5  6  7  8  9  10

Not anxious  Very anxious

G. How depressed or blue have your felt?

0  1  2  3  4  5  6  7  8  9  10

Not depressed  Very depressed

Scoring the FIQ

Possible score ranges from 0 (no impact) to 100 (severe impact)

1. Add the numbers for each checked item in Question 1 and divide by the num-
ber of scored items. Number of scored items will be 11 unless some are not
applicable. Multiply this average score by 0.33.

2. Score items in Question 2 in reverse order: 7 = 0, 6 = 1, 5 = 2, etc. Multiply the
score for the selected item by 1.43.

3. Multiply selected number in Question 3 by 1.43.
4. Add all circled numbers together in Question 4.
5. Add numbers obtained for scoring questions 1–4 for the total FIQ score. Scores

>70 represent severe impact.

Adapted from ref. 17.

4. TREATMENT

The first step in treating fibromyalgia patients is to make the diagnosis. Once
patients have received a diagnosis of fibromyalgia, they often become stereo-
typed by other health care providers, so the fibromyalgia label should never be
used unless patients meet ACR criteria. Fibromyalgia patients need to be reas-
sured that fibromyalgia is not a disease, but a symptom complex. Fibromyalgia
symptoms are not progressive and will not lead to loss of muscle strength,
paralysis, dementia, and so on.
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Most patients with fibromyalgia improve over time. Pöyhiä and colleagues
(18) followed 59 patients with fibromyalgia who were treated in university and
community practices for 3 years. During that time, patients experienced a signifi-
cant (p < 0.01) decrease in pain scores (visual analog scale score: 66 at baseline vs
55 at 3 years) and tender-point count (14 vs 10). Most importantly, both pain and
medication use decreased over 3 years (Fig. 8). This study offers encouragement
that fibromyalgia patients and their healthcare providers can expect both symp-
tomatic improvement and reduced reliance on medications over time.

Numerous studies have evaluated treatment efficacy in fibromyalgia, using
a variety of endpoints. Studies most commonly measure FIQ scores, tender-
point count, and pain severity. A comparison among different treatment types
shows benefits from most types of therapy, including medications, education,
aerobic exercise, and psychological pain management skills (Fig. 9) (19–24).

Fig. 8. Long-term outcome in fibromyalgia patients: comparison of pain and medi-
cation use at baseline and after 3 years. NSAID, nonsteroidal anti-inflammatory drug.
(Based on ref. 18.)

Fig. 9. Responses to fibromyalgia therapies. APAP, acetaminophen.
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4.1. Pharmacological Treatment

Most pharmacological trials in fibromyalgia patients have evaluated antide-
pressants. Studies show that antidepressants effectively reduce symptoms in
fibromyalgia (25). Most trials, however, show only modest superiority of anti-
depressants over placebo, with short-term efficacy exceeding long-term effi-
cacy. A meta-analysis of 10 short-term studies with antidepressants (treatment
duration: 3–24 weeks) showed an odds ratio for improvement of 4.2, with a
number-needed-to-treat of four patients (26). Although tricyclic antidepres-
sants (TCAs) have been the most widely studied antidepressants for
fibromyalgia, this latter meta-analysis included studies with TCAs, selective
serotonin reuptake inhibitors (SSRIs), and S-adenosylmethionine. The authors
concluded that both TCAs and SSRIs were effective for fibromyalgia.

Other medications used in chronic pain may also be beneficial for patients
with fibromyalgia. Gabapentin is an antiepileptic drug with antinociceptive
properties. Gabapentin has been most extensively studied in patients with neu-
ropathic pain, although anecdotal reports suggest a benefit in some fibromyal-
gia patients. Gabapentin can reduce pain, sleep disturbance, and some anxiety
symptoms. The antispasticity agent tizanidine has also shown promise for both
myofascial pain and fibromyalgia (27,28). Tizanidine can improve pain, muscle
spasm, and sleep disturbance.

Analgesics have limited benefit for fibromyalgia patients. A review of four
placebo-controlled trials testing nonsteroidal anti-inflammatory medications
in patients with fibromyalgia failed to find superiority of analgesics over pla-
cebo (25).

A recent, double-blind study comparing the combination of 37.5 mg trama-
dol with 325 mg acetaminophen (one to two tablets four times a day), however,
did report significant improvements in pain, disability, and QOL (24).

4.2. Individualized, Symptom-Focused, Multidisciplinary Treatment

Treatment outcome may be maximized in an individual patient by identify-
ing specific symptom targets and prescribing a variety of treatments (Table 2).
Some therapies, such as antidepressants, may be useful to treat a variety of
possible symptoms, including fibromyalgia pain, migraine, sleep disturbance,
and mood disturbance and anxiety.

Fibromyalgia patients benefit from education about their condition. Sev-
eral valuable online references are available (see Box 6). These sites inform
patients that they are not unique in their complaints and help legitimize fibro-
myalgia for patients and their families. Recording exercise and relaxation
practices in a daily diary or calendar can also serve as an educational tool to
assist with scheduling and compliance. (Exercise program logs are available
in Chapter 16.)
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5. SUMMARY

Fibromyalgia is a common, chronic pain condition affecting approximately
3% of women and 0.5% of men. Patients with fibromyalgia report a wide vari-
ety of troublesome somatic complaints, including fatigue, sleep disturbance,
pares-thesias, headache, and digestive complaints. Fibromyalgia is diagnosed
by the presence of widespread body pain and at least 11 of 18 possible tender
points that are painful to digital palpation. Recording and monitoring the ten-
der point examination aids both in the establishment of a diagnosis and assess-
ment of treatment efficacy.

Symptoms of fibromyalgia are not progressive and tend to improve over
time. Symptom improvement can be maximized by identifying, targeting, and
treating troublesome symptoms in each individual patient. Antidepressants are
the most beneficial types of medication for individuals with fibromyalgia, as
they help reduce pain, depression, and headache and help improve sleep. Aero-
bic exercise and learning proper activity pacing skills, body mechanics, and
sleep hygiene techniques are also beneficial.
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CME QUESTIONS—CHAPTER 10

1. Fibromyalgia is diagnosed in patients with the following pain characteristics:

a. Pain occurs on both sides of the body
b. Pain is present above and below the waist
c. 11 or more tender points are painful to firm pressure
d. All of the above

2. Which of the following statements about fibromyalgia epidemiology is/are true?

a. Fibromyalgia occurs six times more often in women than men.
 b. Fibromyalgia prevalence increases with advancing age.
c. Fibromyalgia is associated with better quality of life and less disability than

other types of widespread pain or rheumatologic disease.
d. A and B
e. All of the above

3. Typical associated symptoms with fibromyalgia include:

a. Fatigue
b. Irritable bowel syndrome
c. Bleeding disorder
d. A and B
e. All of the above

4. The class of medications that is most effective for treating fibromyalgia symptoms con-
sists of:

a. Opioids
b. Antidepressants
c. Analgesics
d. Muscle relaxants
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11
Pediatric Pain

CASE HISTORY

Sarah is a 12-year-old girl who comes to the pediatrician with her mother,
who reports that Sarah has been missing school because of abdominal pain. The
pain is located in the center of her abdomen around the belly button. She has had
no change in weight or bowel habits, and eating does not affect her pain. The
abdominal pain began approximately 2 weeks after Sarah started seventh grade.
Sarah’s mother is particularly concerned about school absences because Sarah is
now attending junior high school, where the curriculum is more demanding than
in elementary school. Sarah is a quiet girl who has always performed well aca-
demically, but does not participate in extracurricular activities and tends to have
only one or two close friends. Significant stressors for Sarah are parental con-
flicts over an impending custody hearing and the recent loss of her best friend,
whose family relocated to another state. Sarah’s examination is unremarkable.
She describes diffuse, periumbilical tenderness. There is no organomegaly. The
remainder of her physical examination is normal. Sarah is questioned about
sexual activity or abuse, both of which she denies. Sarah’s doctor reassures her
mother that she’s probably just having “growing pains,” which will resolve on
their own.

* * *

Children, like adults, may also suffer from chronic pain syndromes, espe-
cially musculoskeletal pain, headaches, and, as in Sarah’s case, abdominal pain.
When these pain complaints occur in children with no identifiable pathology,
they may be termed “growing pains,” and expected to resolve spontaneously if
disregarded. Treating pediatric pain complaints like a bad behavior that can be
extinguished by ignoring it can result in persistent discomfort and school dis-
ability. In addition, psychosocial stressors are frequently associated with pedi-
atric pain. Identification and management of those stressors can reduce the
expression of stress as somatic symptoms in childhood and, hopefully, provide
useful skills for managing stresses in later life.
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KEY CHAPTER POINTS

• Most chronic pain syndromes in children are not associated with significant,
identifiable pathology or serious illness.

• Common pain syndromes in children and adolescents include musculoskeletal
pain, headache, stomach ache, and chest pain.

• Chronic pain complaints in childhood tend to persist for at least 1 year and,
therefore, require treatment.

• Pain in children and adolescents results in significant disability, including
school absence.

• Psychosocial factors, including changes in family and school stress, are sig-
nificant aggravating factors for pediatric pain.

Sarah’s complaints of troublesome, chronic pain are not unusual for adoles-
cents, who often have associated with school disability. In a community survey,
the majority of students in grades 4, 7, and 9 reported usually experiencing pain
somewhere in the body, although more girls responded positively than boys (82
vs 64%; p < 0.001) (1). A survey of more than 21,000 pediatric patients from
200 outpatient practices in the United States, Puerto Rico, and Canada identi-
fied “frequent aches and pain” in 5% of children, with girls affected more often
than boys (Fig. 1) (2). Frequent aches and pain were associated with frequent
school absences and academic difficulty (p < 0.0001). Pain in childhood is also
associated with emotional distress and sleep disturbance (1).

Although there may be a tendency to expect children to “outgrow” their pain
complaints, a survey of 1756 third and fifth grade students evaluated at study
initiation and again 1 year later showed persistence of pain complaints (Fig. 2)
(3). After 1 year, nonspecific musculoskeletal pain was still reported occurring
either weekly or monthly in 82% who had reported weekly pain at their initial
assessment and 73% who had initially reported monthly pain. These data suggest

Fig. 1. Demographics of children reporting frequent aches and pains. Frequent pain
was reported by 5% of pediatric patients. Girls and children 8–11 years old were more
likely to report frequent pain. (Based on ref. 2.)
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that pain symptoms are likely to persist in children reporting recurring or chronic
pain, suggesting a need for initial evaluation and intervention rather than obser-
vation. Sarah’s consultation for chronic pain provides an important opportunity
to develop strategies for minimizing both the discomfort and impact from her
pain, as well as the important influence of psychosocial stressors, such as her
feelings of isolation and abandonment with her parents’ impending divorce and
the loss of her closest friend. Because, in most circumstances, children don’t
readily “outgrow” pain complaints, failure to address these issues initially will
likely result in prolonged dysfunction in school and social relationships, possi-
bly setting the stage for chronic pain disability in adulthood.

1. COMMON CHRONIC PAIN SYNDROMES
IN CHILDREN AND ADOLESCENTS

Common chronic pain syndromes in children include musculoskeletal pain,
headache, abdominal pain, and chest pain. Musculoskeletal pain was reported
in 71% of children in the third and fifth grade (3). A survey of children aged 7
to 17 years identified recurrent headache in 15%, stomach pain in 8%, and
back pain in 5% (Fig. 3) (4). All pain complaints occurred more often in girls.
Headache and back pain increased with age. Frequent episodes of pain in the
head, stomach, and back occur in a significant minority of children (Fig. 4) (5).

1.1. Musculoskeletal Pain

Only 6% of all office visits to a general pediatric clinic are for musculoskel-
etal pain complaints (6). There is no gender preference for pediatric muscu-
loskeletal pain (Fig. 5). The most commonly affected pain region is the knee.

Fig. 2. Prevalence and persistence of nonspecific musculoskeletal pain in third and
fifth graders. Students were evaluated for pain complaints initially in 1995 and again 1
year later in 1996. (Based on ref. 3.)
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Fig. 3. Prevalence of recurring pain in children and adolescents. All pain com-
plaints were more frequent in girls (p < 0.001) and were affected by age (p < 0.01).
(Based on ref. 4.)

Fig. 4. Prevalence of frequent, recurring pain in young children (aged 6–13 years).
(Based on ref. 5.)

Fig. 5. Musculoskeletal pain complaints in children aged 3–14 years seen in a gen-
eral pediatrics clinic. Musculoskeletal pain was reported by 6.1% of patients. Among
children with musculoskeletal pain, the knee was most commonly affected and there
was no gender preference. (Based on ref. 6.)
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Back pain is one of the most common pain complaints in adulthood, and
also affects a significant minority of children. A survey of students identified
back pain that interfered with school or leisure activities during the preceding
year in 10% of boys and 9% of girls (Fig. 6) (7). Prevalence increased in ado-
lescence. In almost half of cases, pain resolved within 1 week. Recurrent or
chronic low back pain was reported by more often by girls than boys (33 vs
26%; p < 0.01).

1.2. Headache

Chronic headache often begins in childhood and adolescence and continues
into adulthood. A survey of 5562 children aged 8 to 16 years identified recurring
headache in almost half of respondents, with most headaches occurring during
school hours (Fig. 7) (8). Similar to adults, migraine was diagnosed in 10% of

Fig. 7. Prevalence of recurring headache and relation to school in children aged 8–
16 years old. (Based on ref. 8.)

Fig. 6. Prevalence of low back pain in students. A total of 1171 students in grades
1, 4, 8, and 10 were asked about the occurrence of low back pain that interfered with
school or leisure during the preceding 12 months. (Based on ref. 7.)
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children, with a female preponderance. Tension-type headache is much less
common in children than adults.

Childhood headache is important because children with headache lose an
average of 7.8 days per school year, compared to 3.7 days per year for children
without headaches (9). Frequent school absenteeism is a significant stressor,
resulting in loss of academic performance, social interaction with peers, and
self-esteem. These factors, themselves, often aggravate pain perception. Low
self-esteem and depressive symptoms are premorbid predictors of adolescent
headache in girls (2).

1.3. Recurrent Abdominal Pain

Recurrent abdominal pain is defined as chronic pain (>3 months) with three
or more episodes of abdominal pain that are severe enough to interfere with
activities (9a). Recurrent abdominal pain increases in prevalence during child-
hood, with a female predominance after adolescence (Fig. 8) (10,11). As seen
in Sarah, recurrent abdominal pain is typically experienced as episodic pain
around the umbilicus that is unrelated to eating or activities. In addition, there
should be no interference with nutrition or growth. Recurrent abdominal pain
is often not associated with any identifiable pathology, although several treat-
able conditions may cause recurrent abdominal pain (see Box 1). In a recent
evaluation of 107 children with recurrent abdominal pain, irritable bowel syn-
drome was identified in 45% of respondents, functional dyspepsia in 16%, and
abdominal migraine in 5% (12).

Recurrent abdominal pain and migraine are comorbid and may share com-
mon underlying pathological mechanisms. Compared with headache-free chil-
dren, the risk of stomach ache in 5-year-olds with headache was almost nine

Fig. 8. Prevalence of recurrent abdominal pain There is no sex preference for recur-
rent abdominal pain in early childhood. A female predominance develops in adoles-
cence. (Based on refs. 10 and 11.)
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times greater in children reporting infrequent headache and 14 times greater in
children with frequent headache (13). In addition, migraine is more likely to
develop in adults who had childhood recurrent abdominal pain; 36% with re-
current abdominal pain develop migraine compared with 14% without a recur-
rent childhood abdominal pain (14). Further support for a relationship between
migraine and recurrent abdominal pain is the effectiveness of anti-migraine
therapy for treating recurrent abdominal pain, including propranolol, cypro-
heptadine, and biofeedback (15,16).

Approximately 25% of children with recurrent abdominal pain will con-
tinue to experience symptoms into adulthood, when they are often diagnosed
with irritable bowel syndrome (17). Therefore, as with other types of chronic
abdominal pain, recurrent abdominal pain in childhood should be treated to
prevent continuation of symptoms into adulthood.

1.4. Chest Pain

Chronic chest pain in pediatrics is typically caused by costochondritis or
some other musculoskeletal condition (Table 1). An evaluation of 50 children
referred to a cardiologist for chest pain revealed noncardiac conditions in ev-
ery patient, mainly musculoskeletal pain or costochondritis (76%) (18). In a
similar survey of 161 pediatric patients seen in the emergency department with
a chief complaint of chest pain, investigators found cardiac pathology (extra-
systole) in only one patient (19). In addition, the absence of associated symp-
toms (e.g., shortness of breath, palpitations, digestive complaints, and weight
loss) correlated with musculoskeletal, idiopathic, or psychogenic causes of
chest pain.

2. ASSESSMENT

Assessment of children and adolescents with pain focuses or ensuring
absence of specific pathology (e.g., rheumatologic disease, fractures, or tumors)
and identification of psychosocial contributors (e.g., school stress, bullying,

Box 1
Identifiable Causes of Some Cases of Recurrent Abdominal Pain

• Irritable bowel syndrome • Gynecologic pathology
• Helicobacter pylori gastritis � Endometriosis
• Constipation � Pelvic inflammatory disease
• Lactose intolerance � Ovarian cysts
• Inflammatory bowel disease • Abdominal migraine

(especially during early stages
 of Crohn’s disease)
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depression, or major life changes). A thorough history and physical examina-
tion are necessary. Both patient and family should be included when obtaining
a history. Historical reports of pain, risk behaviors, trauma, and possible abuse
will also need to be asked of the child separately. Dissimilar reports of pain
symptoms or severity between patient and parent should warrant further evalu-
ation of family dynamics and psychosocial influences. Physical examination
should include a screen for systemic illness (lymphadenopathy, organomegaly,
livedo reticularis, or subcutaneous nodules), as well as a targeted evaluation of
the painful area. Assessment of weight and height are also needed to ensure
adequate nutritional status, especially in adolescent girls at risk for anorexia
nervosa. As in adults, the presence of nonlocalized pain, superficial skin tender-
ness, sensory loss not affecting typical neurological patterns (e.g., dermatomes),
and giveaway weakness suggest a nonspecific cause of pain complaints, with
reduced need for extensive testing (20).

2.1. Musculoskeletal Pain
Children with musculoskeletal pain should be evaluated for evidence of

joint disease, such as arthritis or fracture, and neurological impairment. Mus-
culoskeletal pain may be difficult to diagnose in children, who often misinter-
pret the origin of their pain. For example, children with hip pathology often
describe thigh or knee pain. Therefore, the entire extremity needs to be thor-
oughly evaluated in children describing any joint area pain. Myofascial pain
in children shares the same features seen in adult patients (see Chapter 9).
Physical therapy evaluations may be helpful in patients with complex symp-
toms or reports of mechanical pain.

2.2. Headache
In children presenting with acute headache, infectious etiologies, like viral

illness and sinusitis, are common and should be considered (21). Imaging stud-
ies of the head are best reserved for children who have experienced traumatic
or progressive headache, have a history of neurological illness (e.g., hydro-
cephalus), or have an abnormal neurological examination (22). As in adult
populations, children who experience a significant change in chronic headache
pattern, chronic progressive headaches, or failure to respond to standard
therapy may also need additional medical and neurological evaluations, includ-
ing an imaging study.

The diagnosis of migraine in children differs from adults (Table 2). Chil-
dren with migraine are less likely to endorse adult hallmark characteristics of
migraine (Fig. 9) (23). Although both children and adults report disabling head-
aches, migraine is more likely to be bilateral, shorter in duration, and lack
reports of photophobia and phonophobia in children (24). Children often fail to
verbally express migrainous features, such as sensitivities to noises and lights.
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A variety of migraine features that are not identified during clinical interview
may first be recognized when headache diaries are reviewed. Migraine fea-
tures that were initially unrecognized on interview but later identified after
diary review in one study included aura (46%), vomiting (50%), nausea (31%),
unilateral location (38%), throbbing quality (29%), photophobia (11%), and
phonophobia (11%) (25). Thus, the use of diaries that instruct children to focus
on certain symptoms improves the description of those headaches as migraine.

Headache diaries are important not only to establish headache diagnosis,
but also to identify headache frequency in children. A comparison of impres-
sions identified at a medical interview vs review of a headache diary showed
identification of frequent (weekly) headache in only 18% during interviews
compared with 48% when diaries were reviewed (26).

Asking children to draw a picture of their headaches is another useful diag-
nostic tool. In one study, diagnostic accuracy from children’s headache draw-
ings was compared to a standard clinical assessment (27). Headache drawings
were very effective in representing migraine features, with a diagnostic sensitiv-
ity of 93%, specificity of 83%, and positive predictive value of 87% (Fig. 10).

2.3. Recurrent Abdominal Pain

Surveys of children with recurrent abdominal pain reveal specific abdomi-
nal pathology in 38 to 45% (Fig. 11) (28,29). History should try to identify
features associated with specific pathologies (see Box 2). Patients with these
symptoms will require additional laboratory, stool, or radiographic testing
(see Box 3). In general, imaging studies and endoscopy are reserved for pa-
tients with symptoms and signs suggesting specific pathology, such as in-
flammatory bowel disease or peptic ulcer disease. History of sexual activity
should also be sought, with pregnancy or pregnancy complications consid-
ered as a cause for abdominal pain in adolescent girls. Interestingly, pain

Fig. 9. Prevalence of migrainous features in adolescents with migraine. (Based on
ref. 23.)
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located at or near the umbilicus, as seen in Sarah, is less likely to be caused
by a specific condition compared with pain located distant from the umbili-
cus (9a).

Abdominal migraine and, less commonly, abdominal epilepsy should also
be considered in the differential diagnosis of recurrent abdominal pain in
patients with additional features of migraine or epilepsy. Anti-migraine pro-
phylaxis may be useful for abdominal migraine. An electroencephalogram may
help confirm the diagnosis of abdominal epilepsy.

Fig. 10. Example of a child’s headache drawing. This boy left class during an ex-
amination to go to the nurse, telling his teacher he couldn’t take his test and felt like he
was going to pass out. He vomited in the nurse’s office and was tentatively diagnosed
with a viral illness. His drawing of the episode tells a clear story of migraine. Severe
pain on the side of his head felt like a hammer pounding and bomb exploding. His
genuine inability to complete his test is shown by the drawing of visual scotomas,
which obscured his view of the test paper. In addition, he noticed imbalance or vertigo
with his episode, as shown by the teeter-totter, although he verbalized this as “feeling
like I’m going to pass out.”
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2.4. Chest Pain

In addition to history and physical examination, additional testing may be
ordered in children with chest pain with associated symptoms (19). Testing is
most likely to identify nonmusculoskeletal pathology in children with associ-
ated symptoms (e.g., respiratory distress or palpitations) or signs (e.g., fever,
respiratory distress, reduced breath sounds, wheezing, heart murmur, or abnor-
mal rhythm) or the history of trauma. Chest X-rays and electrocardiograms, as
indicated, are beneficial in these patients to clarify the diagnosis.

Fig. 11. Prevalence of organic pathology in children with recurrent abdominal pain.
(Based on refs. 28 and 29.)

Box 2
Symptoms of Abdominal Pain That Suggest Specific Pathology

• Pain location distant from the umbilicus • Relationship to diet or eating
• Association with diarrhea and/or constipation • Vomiting
• Weight loss • Fever

Box 3
Evaluation for Recurrent Abdominal Pain

• Physical examination • Laboratory testing
� Weight and height � Complete blood count
� Organomegaly � Urinalysis
� Focal abdominal tenderness � Stool guiaic
� Rectal examination � Stool for ova and parasites
� Joint screen for inflammation if diarrhea is present
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2.5. Psychosocial Factors

Although psychosocial factors alone are unlikely to entirely explain chronic
pain complaints, they often are significant aggravating factors that can mark-
edly enhance pain perception. For example, a review of 100 cases of recurrent
abdominal pain identified a significant role for stress in aggravating nonspe-
cific abdominal pain complaints in 48% of cases (29). The most common stress-
provoking events included those seen in Sarah, starting school and parents’
divorce.

Significant personal stressors (e.g., family separation, moving, and death) also
occur within 12 months of headache onset in 73% of adolescents (30). Migraine
occurs more often in children reporting unhappiness, fear of failure at school, or
fear of a teacher (31). Depressive symptoms are identified on clinical interview
in 86% of teenagers with daily headache (32). In addition, being the victim of
bullying is associated with frequent headache episodes in children aged 7 to 10
years (33).

Quality of life may be significantly affected by chronic pain in children, as it
is in adults. Impairments in quality of life in pediatric patients can be assessed
using the Pediatric Quality-of-Life Inventory (PedsQoL), which is available
online at Website: www.pedsql.org. The PedsQoL has been used in pediatric
patients with arthritis or migraine (34–36).

3. TREATMENT

The same pharmacological and nonpharmacological treatments used for
adult pain are generally effective in pediatric pain, although dosage adjustment
is necessary. Chronic musculoskeletal, abdominal, and chest pain should be
treated primarily with physical therapy exercises and psychological pain man-
agement skills, like stress management and relaxation therapies. For example,
treatment of 57 adolescents with chronic pain (mean duration: 4 years) with
combined physical therapy and cognitive therapy resulted in significantly im-
proved physical function and reduced catastrophizing, anxiety, and disability
(37). In addition, prior to treatment, only 55% of the adolescents were attend-
ing school, with 25% attending full time. Three months after treatment, 84%
were attending school, with 52% attending full time.

The primary goal for treating any chronic pain syndrome in children is to
ensure school attendance. In most circumstances, attending school will not
aggravate the pain complaints and will serve as distraction from pain and the
sick role. Prolonged school absence results in isolation and fear of both aca-
demic and social deficiencies, additional stressors that may further aggravate
pain complaints. The social and emotional development advantages of attend-
ing school cannot be duplicated with a homebound education environment.
The longer school absence is maintained, the more difficult it is for children to
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return to school because of failure to maintain academic work and fear of iso-
lation from peers on return to school. Treatment begins with resuming a regu-
lar routine. Good school participation must be the top priority. School is
important for social and emotional development, in addition to intellectual
growth. Homebound education cannot equal the experience of the classroom
environment. Family therapy will be necessary when parents are hesitant to
insist on school attendance to help parents develop strategies for ensuring
school participation, as well as identification of manipulative behaviors that
erode parents’ resolve to encourage activity normalization.

3.1. Headache Therapy

Both nonpharmacological and pharmacological therapies can effectively
manage chronic headaches in children and adolescents (Table 3). Relaxation,
stress management, and biofeedback are effective nonpharmacological head-
ache therapies in pediatric patients (39,40). Analgesics and triptans are also
effective in pediatric patients, although dose adjustments are needed (41–44).
Generally, triptans are administered at approximately half of the starting adult
dose in adolescents. Orally disintegrating triptans may be particularly useful in
children. Preventive therapy with antidepressants and antiepileptics is also ef-
fective in children (44–48). Controlled trials have not evaluated selective sero-
tonin reuptake inhibitors (SSRIs) for migraine prevention in pediatric patients.
Anecdotally, SSRIs may be effective and are generally better tolerated, with
fewer cognitive effects, than other antidepressants.

4. SUMMARY

Common pain syndromes in children and adolescents include musculoskel-
etal pain, headache, stomach ache, and chest pain. In general, increased overall
prevalence and a female predominance develop once children reach adolescence.

Table 3
Migraine Treatments With Proven Efficacy in Pediatric Migraine

Pharmacological therapies

Nonpharmacological therapies Acute care Prevention

Relaxation plus stress management Ibuprofen Antidepressants
Amitriptyline
Trazadone

Biofeedback Triptans Antiepileptics
Sumatriptan Valproate
Zolmitriptan Topiramate
Rizatriptan

Based on ref. 38.
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Fortunately, most chronic pain syndromes in children are not associated with
significant, identifiable pathology or serious illness. Similar to adult patients
with pain, lack of obvious pathology in pediatric patients does not suggest that
the pain is imaginary. Untreated pain in children and adolescents can result in
significant disability, including school absence and social isolation. Because
chronic pain complaints in childhood tend to persist for at least 1 year and often
into adulthood, treatment of pediatric pain is necessary to minimize impact on
academic, social, physical, and emotional development. Disability in children
with pain should be minimized by requiring school attendance, as well as partici-
pation in physical education programs, unless significant structural pathology
precludes specific activities. Psychosocial factors, including changes in family
and school stress, are significant aggravating factors for pediatric pain and need
to be identified and openly addressed as part of the treatment plan.
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CME QUESTIONS—CHAPTER 11

1. Common pain syndromes in pediatrics include:

a. Musculoskeletal pain
b. Headache
c. Abdominal pain
d. Chest pain
e. All of the above

2. Which of the following statements is true?

a. Most complaints of musculoskeletal pain should be considered growing pains.
b. Musculoskeletal pain reports in elementary school children usually persist for

at least 1 year.
c. Musculoskeletal pain is usually endorsed to avoid unpleasant activities or

homework.
d. None of the above.

3. Which statistic is/are true?

a. About 6% of all visits to a pediatric clinic are for complaints of musculoskel-
etal pain.

b. About 10% of children have migraine headaches.
c. About 25% of children with recurrent abdominal pain will report chronic ab-

dominal pain as an adult.
d. All of the above
e. None of the above

4. Effective therapies for pediatric migraine include:

a. Relaxation therapy
b. Acupuncture
c. Ibuprofen
d. A and C
e. All of the above
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12
Pregnancy and Pain

CASE HISTORY

Ms. Rogers is a healthy 29-year-old primigravida in her seventh month of
pregnancy. Her pregnancy has been uncomplicated, except for a weight gain of
40 lb. Over the last 4 weeks, she reports a pain in her left thigh. Initially, this
would only occur with prolonged sitting or riding in the car, or when waiting in
exceptionally long lines in the store. Now she finds that she has nearly constant
pain in her upper, outer thigh. Additionally, this painful area feels prickly when
she touches it. This week, she has also noticed pain and tingling in her right
thumb when she wakes up in the morning or scrubs the counters at her home.
Her mother told her that these are the symptoms of multiple sclerosis, just like
in a character on the mother’s soap opera television show. A distraught and
tearful Ms. Rogers shares her concerns with her primary care physician, who
reassures her that pain, including compressive neuropathy, occurs in a signifi-
cant number of women during pregnancy and that these symptoms usually go
away after delivery.

* * *

New pain, neurological complaints, or both during pregnancy are accompa-
nied by special concerns for patient and doctor, both of whom worry about the
risks of testing and treatment to the fetus, as well as the effects of any new
health problem on the ability of the new mother to care for her baby. Alter-
ations in hormones, water distribution, and weight are all important factors in
changing risk for pain from new and preexisting pain syndromes during preg-
nancy. Understanding typical changes in common problems during preg-
nancy—such as headache, back pain, and compressive neuropathy—can allay
fears and minimize the use of unnecessary testing.

KEY CHAPTER POINTS

• Pain complaints occur in the majority of pregnant women.
• The lower back is the most common pain location during pregnancy.
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• Compressive neuropathies occur more commonly during pregnancy because of
changes in water retention, weight, and posture; they include Bell’s palsy,
carpal tunnel syndrome, and meralgia paresthetica.

• Premorbid headache, especially migraine, improves in the majority of women
in early pregnancy. Headache does persist, however, throughout pregnancy for
a significant minority of women.

• Persistent pain during pregnancy may require treatment with safe nonpharma-
cologic and pharmacological therapies to minimize disability and the need to
self-medicate.

Pregnancy is associated with increased risk for a variety of musculoskeletal
and neuropathic pain complaints. In a prospective study of 200 pregnant
women, investigators identified pain occurring during pregnancy in 166 (85%),
with new pain beginning during pregnancy in 137 (70%) (1). The most com-
mon body area affected by pain was the back, especially in the lumbar and
sacral areas (Fig. 1). In addition to the development of new pain during preg-
nancy, preexisting pain conditions—such as low back pain and headache—are
also often modified during pregnancy.

In this chapter, several commonly occurring painful conditions that occur in
pregnancy are reviewed. Evaluating and treating pain during pregnancy offers
unique challenges because of concerns for the effects of testing and treatment
interventions on the developing baby. Increased ability of the patient to iden-
tify common, self-limited, pregnancy-related pain complaints reduces the need
to perform unnecessary testing during pregnancy and helps distinguish atypi-
cal conditions that may warrant additional evaluations.

1. COMMON PAIN SYNDROMES IN PREGNANCY

Important pain syndromes during pregnancy include conditions that occur
commonly in women of childbearing age (e.g., migraine) and pain complaints
that occur more frequently during pregnancy (e.g., low back pain and compres-
sive neuropathy). Pregnancy can change the severity of premorbid pain and the
risk for developing new pain complaints. Understanding expected changes dur-
ing pregnancy allows women with pre-existing chronic pain conditions to pre-
pare for expected changes and develop safe and effective treatment strategies.
Ready identification of common pain syndromes in pregnant women, as seen
in Ms. Rogers, results in the alleviation of concern for both patient and
healthcare provider.

1.1. Headache

In addition to providing reproductive functions, sex hormones, including
estrogen, act as important pain modulators (2,3). The dramatic rise in estro-
gen during the early stages of pregnancy offers a protective effect against
common headaches (e.g., migraine and tension-type headache). Therefore,
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many women experience relief from preexisting chronic headache during
pregnancy. Headache is most likely to improve during the first trimester, when
the rise in estrogen is greatest. As estrogen levels plummet after delivery,
protection against headaches is lost and headaches tends to increase in fre-
quency. A prospective study of 47 pregnant migraineurs (average week of gesta-
tion at study initiation: 11) showed that headache frequency decreased by at least
50% in more than half of the women during their first trimester and almost 90%
by their third trimester (Fig. 2) (4). After delivery, migraine returned within 2
days for 4% of the study participants, within 1 week for 34%, and within 1 month
for 55%. Bottle-feeding increased the risk for headache.

Fig. 1. Pain during pregnancy. Proportion of women reporting pain in different
body regions of the body during pregnancy. (Based on ref. 1.)
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Headache, however, does continue during pregnancy for a minority of
women. This was demonstrated in another prospective study of women who
were still reporting headache at the end of their first trimester (5). Between the
second and third trimesters, headache frequency was reduced by only 30%.
Migraineurs were more likely to experience headache improvement than
women with tension-type headache (Fig. 3). These data suggest that headaches
will probably continue without significant improvement in women who report
ongoing headache activity at the end of the first trimester (typically around the
time of the first visit to the obstetrician). In addition, improvement in headache
symptoms during one pregnancy does not predict headache relief in subse-

Fig. 3. Headache activity in women who report headaches at the end of the first
trimester. The headache index is calculated as an average daily headache severity score
and recorded four times daily. No headache has a score of 0; incapacitating headache
has a score of 10. Headache activity decreased in migraineurs during pregnancy,
returning to higher levels postpartum. Headache activity for tension-type and com-
bined headaches was fairly stable throughout pregnancy. (Based on ref. 5.)

Fig. 2. Percentage of migraineurs with a significant (�50%) reduction in headache
activity during pregnancy. (Based on ref. 4.)
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quent pregnancies. Differences in age, sleep deprivation when caring for other
young children, and stress may all contribute to these differences.

Breastfeeding is unlikely to influence headache. In a large series of 2500
migraineurs followed for 6 years, investigators noted only five pregnancies in
which nursing resulted in changes in headache frequency (6). These data
strongly suggest that women should not be discouraged from breastfeeding
because of concerns about aggravating headache.

In addition to changes in benign headache, pregnancy also increases the risk
for headache related to intracranial pathology. Acute strokes, cerebral venous
thrombosis, symptomatic brain tumor, and benign intracranial hypertension
(pseudotumor cerebri) occur with increased frequency during pregnancy (7).
Pituitary adenomas and meningiomas also develop with increased frequency
during pregnancy (8,9). Some autoimmune disorders, such as systemic lupus
erythematosus, are aggravated by pregnancy and may result in headache. Ec-
lampsia is another cause of pregnancy-related headache. A thorough history
with detailed medical and neurological examinations, including a bedside fun-
doscopic examination, will usually help the clinician identify women who need
additional testing to rule out pathological causes of headache.

1.2. Back Pain

Changes in posture of the spine and pelvis, along with increased joint laxity,
result in increased risk for mechanical back pain during pregnancy. A commu-
nity survey of more than 1500 women identified back pain that was at least
moderately severe in 35.5% during pregnancy (10). A prospective study of 200
obstetrical patients identified back pain as a complaint during pregnancy in
149 (76%), with pain beginning during pregnancy in 119 (61%) (1). The preva-
lence of back pain was highest during the second and third trimesters and gen-
erally self-limited (Fig. 4).

Fig. 4. New-onset back pain reported during pregnancy. (Based on ref. 1.)
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In general, similar to the evaluation of back pain in the nonpregnant patient,
imaging should be reserved during pregnancy for women with neurological
loss or symptoms suggesting radiculopathy, myelopathy, or other nonmuscu-
loskeletal types of pain. Electromyographic and nerve conduction velocity test-
ing can be safely performed during pregnancy and can help localize pathology.

1.3. Neuropathy
Neuropathy may occur or be aggravated during pregnancy by changes in

weight, posture, and fluid balance. Common types of compressive neuropathy
that can arise during pregnancy include facial neuropathy (Bell’s palsy), median
neuropathy (carpal tunnel syndrome) and lateral femoral cutaneous neuropathy
(meralgia paresthetica). Ms. Rogers describes symptoms typical for two types of
compressive neuropathy—meralgia paresthetica causing thigh pain and carpal
tunnel syndrome causing thumb pain.

Bell’s palsy occurs from compression of the facial nerve, typically near the
stylomastoid foramen or within the bony facial canal. Patients describe facial
pain, followed by weakness. Bell’s palsy is characterized by a wide-open eye on
the affected side at rest, and weakness of facial muscles during attempted move-
ment. Facial weakness is evident by lack of wrinkling of the forehead, inability
to close the eye, and poor movement of the mouth. Bell’s palsy is typically treated
with eye protection (e.g., drops and patching) and prednisone. The incidence of
Bell’s palsy during pregnancy and the puerperium is about 0.04%, which is more
than three times the incidence in nonpregnant women of comparable age (11).
Nearly 80% of cases occur during the third trimester, and most cases occur uni-
laterally. Fortunately, 72% of women experience complete resolution of symp-
toms within 10 weeks of symptom onset. A retrospective chart review compared
Bell’s palsy outcome in pregnant vs nonpregnant women of comparable age.
Most patients recovered from facial weakness, although the recovery was infe-
rior in patients who had developed complete facial weakness and in pregnant
women (Fig. 5) (12). Treatment with prednisone did not affect the likelihood for
recovery significantly. Expectation for good recovery from Bell’s palsy suggests
that treatment should be primarily supportive.

The median nerve supplies sensation to the lateral aspect of the hand, over the
thumb and first two fingers. This nerve also supplies motor function to the thenar
eminence, allowing opposition of the thumb (Fig. 6). Median nerve compression
at the wrist under the carpal tunnel may occur during pregnancy. Pain and dyses-
thesia are typically aggravated by stretching the wrist, such as during hyperex-
tension when scrubbing counters or floors. Reported prevalence of carpal tunnel
syndrome during pregnancy varies widely in the literature from 2 to 62% (13,14).
A survey of obstetrical patients in the eighth and ninth months of pregnancy
identified preexisting carpal tunnel syndrome symptoms in 12% and pregnancy-
related carpal tunnel syndrome in 50% (13).
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Carpal tunnel syndrome symptoms during pregnancy usually include bilat-
eral sensory and motor symptoms, with the most common time of onset during
the third trimester (Fig. 7) (14).

In addition, carpal tunnel syndrome symptoms usually resolve after delivery
(Fig. 8). Postural correction and nighttime splints typically improve symptoms.
Local steroid injections may also be considered, especially when motor loss is
present.

The lateral femoral cutaneous nerve arises from the second and third lum-
bar roots. After passing under the inguinal ligament, the lateral femoral cuta-
neous nerve supplies sensation to the upper, outer thigh. Compression of this
nerve may occur in the inguinal canal, often due to obesity or shifts in pelvic

Fig. 5. Outcome of Bell’s palsy in pregnant vs nonpregnant women of childbear-
ing age initially evaluated within 6 weeks of symptom onset. (Based on ref. 12.)

Fig. 6. Carpal tunnel syndrome. Area of sensation (dark gray in the left picture)
and motor function (opposition of the thumb in the right picture) supplied by the
median nerve.
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posture, with increased lumbar lordosis during pregnancy. Symptoms are typi-
cally unilateral and usually begin in gestational week 31 (15,16), although
meralgia paresthetica has been reported during the first trimester (17). Com-
pression results in pain (meralgia) and numbness (paresthetica) in the upper,
outer thigh (Fig. 9). During pregnancy, meralgia paresthetica is treated with
postural exercises, anti-inflammatory analgesics (between gestational weeks
4 and 32), and, if necessary, local steroid injections.

2. TESTING DURING PREGNANCY

A thorough medical history and complete physical examination, including
bedside neurological testing, are the best examination tools for distinguishing
among the causes of pain complaints during pregnancy and in nonpregnant
women. Women with a suspicious history or examination may need to be evalu-

Fig. 7. Carpal tunnel symptoms during pregnancy. (Based on ref. 14.)

Fig. 8. Resolution of pregnancy-related carpal tunnel syndrome. Of 46 women who
developed carpal tunnel syndrome during pregnancy, only 18 (39%) still had symptoms
1 month after delivery and 2 (4%) had them 1 year after delivery. Two women required
decompressive surgery; the rest were treated conservatively. (Based on ref. 14.)
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ated with laboratory or radiographic studies, as warranted by their signs and
symptoms. In general, screening should be performed for medical conditions
that would be treated during pregnancy. Laboratory testing and electromyo-
graphy or nerve conduction tests (to identify neuropathy or radiculopathy) can
be safely performed throughout pregnancy.

It is safe to obtain cerebral spinal fluid (CSF) for examination during preg-
nancy and reliable results can be expected. Davis compared the CSF in asymp-
tomatic women undergoing spinal anesthesia for delivery (n = 44) and tubal
ligation (n = 22) (18) and found no differences in opening pressure, cell count,
or protein levels between the two groups. In addition, active labor, length of
gestation, and type of delivery (vaginal vs Cesarean section) did not influence
CSF evaluation results. Abnormal CSF test results obtained during pregnancy,
therefore, should not be attributed to the pregnancy itself, but must be further
evaluated as they are in the nonpregnant patient.

Fig. 9. Meralgia paresthetica: pain and numbness in the distribution of the lateral
femoral cutaneous nerve. Area of sensory supply by the lateral femoral nerve is shaded
in darker gray.
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Radiological studies are limited during pregnancy because of concerns for
the developing baby. Ultrasonography is considered safe throughout pregnancy
and is preferred to radiographic testing. Magnetic resonance imaging (MRI) is
also considered relatively safe during pregnancy. Studies have failed to iden-
tify any specific sequelae of exposure to MRI during pregnancy (19), includ-
ing evaluations of the offspring of female MRI technicians and 3-year-olds
who had been exposed to MRI in utero (20,21). Based on these data, the Ameri-
can College of Radiology recommends MRI as a preferred imaging study dur-
ing pregnancy to avoid exposure to ionizing radiation when imaging studies
are need and the results of testing may change patient care (22). Gadolinium
crosses the placenta and is generally to be avoided during pregnancy. Tradi-
tional radiographic studies should be considered when diagnostic information
is necessary and cannot be obtained through ultrasonography or other safe test-
ing, and may produce information that will change patient care. The maximum
tolerated cumulative fetal dose exposure during pregnancy is 5 rad (23). Most
common radiographic studies, including plain X-rays and computed tomogra-
phy, provide radiation doses well below this level.

3. TREATMENT

Although most women assert a desire to avoid medications during preg-
nancy, up to one-third self-medicate health symptoms, especially with anal-
gesics (24–26). The therapeutic benefit can be maximized by and the risk to
the infant minimized by providing the safest treatments (Table 1).
Nonpharmacological treatments—such as relaxation, biofeedback, and exer-
cises—are safe during pregnancy. Under some circumstances, women will
need additional medical therapy, particularly for chronic pain owing to a
problem that predates the pregnancy. Risks from medications must be bal-
anced against the risks of nontreatment, which may result in pain, distress,
deconditioning, and disability.

3.1. Nonpharmacological Therapy

Pain management skills—such as relaxation, biofeedback, and stress man-
agement—effectively reduce pain during pregnancy (27,28). Exercise should
be low impact and focus on stretching. Transcutaneous electrical nerve stimu-
lation and acupuncture are often restricted during pregnancy because of theo-
retical concerns about excessive nerve stimulation.

Women with pre-existing problems causing chronic pain who intend to
attempt conception should maximize nonpharmacological therapy. The devel-
opment of effective pain management skills (e.g., relaxation, stress manage-
ment, and therapeutic exercises) before conception may minimize the need for
medication. Pregnancy planning is also an excellent time to adopt healthy
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lifestyle habits that reduce chronic pain, such as weight reduction for obese
patients (see Chapter 16) and regular exercise, activity-pacing skills, body
mechanics, and work simplification. Because nicotine affects the activity of a
variety of pain modulators (including endorphins) and thus alters pain trans-
mission (29–31)—thereby contributing to musculoskeletal pain, fibromyalgia,
headache, and other chronic pain conditions (32–36) (Fig. 10)—smoking ces-
sation should also be strongly recommended.

Table 1
Safe Pain Treatments During Conception and Pregnancy

Nonmedical therapy Medications for pain flares Daily medications

Psychological skills Nonopioid analgesics Antidepressants
• Relaxation • Acetaminophen • Selective serotonin
• Biofeedback • NSAIDs reuptake inhibitors
• Stress management (between 4 and 32 weeks) • Bupropion
• Cognitive restructuring

Physical therapy Opioid analgesics Antiepileptics
• Postural correction • Limit to intermittent use • Gabapentina

• Modalities
• Stretching exercises

Occupational therapy Antiemetics β-Blockers for migraine
• Body mechanics • For migraine with nausea prevention
• Work station simplification

Other
• Nicotine cessation

 a Gabapentin should be discontinued in third trimester because of negative effects on fetal
bony growth. NSAID, nonsteroidal anti-inflammatory drug.

Fig. 10. Relationship between smoking and chronic pain. Differences in prevalence
were significant for neck, back, and widespread pain (pain in more than three body
areas) for both men and women (p < 0.05). (Based on ref. 33.)
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3.2. Medications During Pregnancy

Severe pain flares may be treated with acetaminophen and opioids. Medica-
tions that inhibit prostaglandin synthesis (e.g., nonsteroidal anti-inflammatory
drugs [NSAIDs]) hamper implantation and should be avoided while concep-
tion is being attempted (37,38). NSAID use during later stages of pregnancy is
associated with premature closure of the fetal ductus arteriosus, and thus should
be avoided after gestational week 32 (39–41). Codeine has been linked with
the risk for cleft palate and inguinal hernia (42–44), although this association
has not been confirmed in recent studies. Codeine is rarely useful during preg-
nancy because of its constipating effects; hydrocodone is usually better toler-
ated. Opioids are best limited to infrequent, intermittent use. Patients who have
been using opioids daily during mid to late pregnancy must continue to use
them because of the risks of fetal mortality and premature labor associated
with intrauterine fetal opioid withdrawal (45).

Acute migraine may also be treated safely with antiemetics. Triptan was not
associated with a risk for malformations in a recent review of available litera-
ture or in data from voluntary registries collected by pharmaceutical compa-
nies (46). In two European studies, investigators reported trends toward early
delivery and lower birth weight in the offspring of women who use triptan
(47,48). Therefore, although significant concern is not warranted when triptans
are inadvertently used during pregnancy, additional data are needed before the
regular use of triptans during pregnancy can be recommended for most women.
Injectable sumatriptan can be used during breastfeeding if the woman pumps
and discards milk obtained during the first 4 hours after a sumatriptan injection
and supplements feedings with stored or bottled milk.

Some antidepressants and antiepileptic medications may be used during
pregnancy for long-standing neuropathic pain and chronic headache. β-
Blockers may be used daily to prevent headache. Pregnancy-related compres-
sive neuropathy is usually self-limited and should initially be treated with
postural correction. Neuropathic medications are generally not needed.

4. SUMMARY

Pain complaints are reported by the majority of women during pregnancy.
The most common area of the body affected is the low back. Various types of
compressive neuropathy—e.g., Bell’s palsy, carpal tunnel syndrome, and me-
ralgia paresthetica—also occur more frequently during pregnancy. By identi-
fying common complaints, the health care provider can alleviate fears of
serious illness, provide advice about the expected course of pain, and recom-
mend effective and safe types of treatment. Pain complaints occurring during
pregnancy should be evaluated with testing that minimizes risks to the baby
while information necessary to direct patient care during pregnancy is obtained.
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Patients with premorbid chronic pain that continues or worsens during preg-
nancy will often need to use nonpharmacological and pharmacological thera-
pies. Pain complaints that develop during pregnancy are generally self-limited
and resolve postpartum.
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CME QUESTIONS—CHAPTER 12

1. What percentage of women will typically report pain during pregnancy?

a. 70–80%
b. 30–40%
c. 15–25%
d. 2–5%

2. Which chronic pain syndrome typically improves during pregnancy?

a. Migraine
b. Low back pain
c. Carpal tunnel syndrome
d. All of the above

3. Safe testing during pregnancy includes:

a. Physical examination
b. Blood tests
c. Ultrasound
d. Electromyography/nerve conduction studies
e. A–C
f. A–D

4. Safe treatments during pregnancy include:

a. Bupropion
b. Valproate for migraine prevention
c. Relaxation and biofeedback
d. A and C
e. All of the above
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13
Geriatrics and Chronic Pain

CASE HISTORY

Mr. Williams is a healthy, active 72-year-old who plays par golf 3 days a
week. He is also a regular volunteer in his church and at a local nursing home. He
comes to the doctor complaining of pain in his low back, buttock, and leg when
he walks approximately two blocks. Often, the leg goes numb as well. Once he
gets the pain, it only goes away after he sits down. Because of the pain, he has
had to discontinue golfing and most of his volunteer activities. He recently started
riding a bicycle to keep up his activity level, and reports he can ride for several
miles without any pain. The only time he can walk without developing severe
buttock and leg pain is when he helps his wife by pushing the shopping cart in the
grocery store. Mr. Williams also notes that the residents at the nursing home
where he helps serve meals have begun to tease him, saying, “You’re getting old,
Bob. You’re looking more and more like an old man everyday. Look how you
stoop when you walk!” Mr. Williams’ physical examination shows excellent
forward flexion of his back, although he reports discomfort with back extension.
His neurological examination is normal and he briskly walks up and down the
hallway in the office without complaint. Mr. Williams is reminded that he’s “not
a kid anymore,” and his doctor suggests developing an interest in more sedentary
activities.

* * *

Mr. Williams presents a common history of the healthy, active senior patient
who develops a pain complaint. Often, reports of pain in elderly patients are
misinterpreted as expressions of depression or are considered to represent the
normal aging process. Mr. Williams’ story is typical of spinal stenosis, a treat-
able and usually reversible cause of pain. Failure to address pain complaints in
the elderly can result in unnecessary restrictions in activity that may result in
increased disability and reduced independence long-term. Although many of
the same pain complaints that affect younger patients may also occur in older
individuals, prevalence of pain conditions changes with aging. Understanding
common pain syndromes in the elderly, such as spinal stenosis, can improve
diagnosis and reduce unnecessary restrictions in activities.
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KEY CHAPTER POINTS

• Chronic pain affects almost one-third of the elderly.
• Risk of musculoskeletal pain syndromes increases with aging, and include

arthritis, osteoporosis with fractures, and lumbar stenosis.
• Migraine becomes less prevalent with aging.
• Headache beginning after age 50 should be fully evaluated to rule out impor-

tant causes of secondary headache, including temporal arteritis, intracranial
tumor, subdural hematoma, and cervical spine disease.

• Pharmacological and nonpharmacological therapies used in younger patients
are effective in older patients, although drug selection and dosage must be
adjusted to minimize adverse events and drug interactions.

The prevalence of chronic pain increases with age, affecting nearly 30% of
the elderly (Fig. 1) (1). Chronic pain in elderly patients should not be considered
“a normal part of the aging process.” As seen with Mr. Williams, untreated
chronic pain can result in decreased functional ability, loss of independence,
reduced quality of life, and depression. Therefore, pain complaints in elderly
patients should be accorded the same importance as similar complaints in
younger patients.

Over the next several decades, pain management practices will need to shift
to increase emphasis on addressing pain in the elderly. A United Nations’ survey
has identified a worldwide aging trend in both developed and less developed
regions (Fig. 2) (2). The percentage of the world population aged 60 or older was
8% in 1950 and 10% in 2000, and is projected to reach 21% by 2050. In addition,
individuals aged 80 or older represent the fastest growing age group worldwide.
As the population continues to age, health care providers will be increasingly
confronted with chronic pain complaints and will need to be knowledgeable
about pain syndromes that commonly occur in elderly patients (see Box 1).

Fig. 1. Prevalence of chronic pain in a population-based survey. (Based on ref. 1.)
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1. COMMON CHRONIC PAIN COMPLAINTS

Patients may continue to describe long-standing chronic pain complaints that
persist into their elder years or, like Mr. Williams, develop new pain complaints
with aging. Although many elderly individuals will not have work disability
related to pain, losing the ability to maintain a healthy, active lifestyle and par-
ticipate in social activities significantly impairs the quality of life for seniors.
Recognition of common pain syndromes in elderly patients improves the chance
for an accurate diagnosis and reduces the risk for disability. Two of the most
important types of pain that are significantly modified in elderly patients are
musculoskeletal pain and headache.

Box 1
Common Geriatric Pain Syndromes

• Musculoskeletal pain
� Arthritis
� Osteoporosis with compression fractures
� Myofascial pain

• Neuropathic pain
� Postherpetic neuralgia
� Trigeminal neuralgia
� Peripheral neuropathy

• Spinal stenosis pain

Fig. 2. Aging trends in world populations. (Based on ref. 2.).
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1.1. Musculoskeletal Pain

Musculoskeletal abnormalities become more prevalent with advancing age,
representing a significant risk for pain, disability, and loss of independence
(3). As seen with Mr. Williams, musculoskeletal pain can significantly restrict
household, employment, or volunteer activities, as well as leisure and social
activities. Common painful musculoskeletal conditions include arthritis and
osteoporosis with resultant fractures (Fig. 3). These conditions occur more
commonly in women than men. Interestingly, the prevalence of chronic low
back pain does not increase with aging.

1.1.1. Osteoporosis and Fractures

The prevalence of osteoporosis increases with advancing age in both men
and women (Fig. 4) (4). The relative risk of a hip fracture is nearly five times
greater in both older men and women with osteoporosis compared with indi-
viduals without osteoporosis (Fig. 4). Osteoporosis also increases the risk for
vertebral compression fractures, which occur in 23% of ambulatory women
age 75 years or older (5).

1.1.2. Lumbar Stenosis

Lumbar spinal stenosis is characterized by pain in the back, buttocks, and leg
that occurs with standing or walking. Because the diameter of the lumbar canal
compresses with back extension and opens with flexion, patients like Mr. Will-
iams tend to stoop while walking to minimize pain, and report pain relief after
sitting (which is also associated with lumbar flexion). Vascular claudication
also occurs with walking, but is related more to activity rather than posture.
Although the pain of vascular claudication typically resolves while standing
after discontinuing walking, patients with lumbar stenosis usually need to sit to
achieve relief. Reports of longer walking tolerance when shopping in the gro-

Fig. 3. Prevalence of musculoskeletal abnormalities in the elderly in developed
countries. (Based on ref. 3.)
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cery store (where stooping is assisted by using a shopping cart) suggest lumbar
stenosis. Family members may also comment, “The longer Dad walks, the more
he stoops forward.” Neurological deficits in the extremities may occur in severe
cases, although patients are typically normal when examined at rest. Lumbar
stenosis symptoms tend to persist over time without treatment, although they
infrequently worsen (Fig. 5) (5).

1.2. Headache

The prevalence of headache continues to be higher in elderly women than
men, although the prevalence of migraine decreases with advancing age. A
survey of more than 1000 community-living adults 65 years or older revealed
three or more headache episodes during the preceding year in 22% (7). The
overall prevalence of headache was higher in women. Migraine was particu-
larly sensitive to reduction with advancing age, with a lower prevalence when
compared to a similar survey of young adults (Fig. 6) (8).

Fig. 4. Risk of osteoporosis and hip fracture with increasing age. Risk for osteoporo-
sis is greater in women than men. The occurrence of osteoporosis in both men and
women results in an approximately five times increased risk of hip fracture after age
50. (Based on ref. 4.)

Fig. 5. Natural history of lumbar stenosis. Thirty-two untreated patients (mean age
= 60 years) were followed long-term (mean = 4 years). (Based on ref. 6.)
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New-onset headache or head pain should always be fully investigated in
older adults. It is unusual for common benign headaches seen in young adults,
like migraine, to begin after age 50. The presence of intracranial pathology
(e.g., tumors or subdural hematomas) and cervical disease (e.g., arthritis)
should be considered in elderly patients with new-onset headache. Two other
important head pains that typically affect elderly patients are temporal arteritis
and trigeminal neuralgia.

1.2.1. Temporal or Giant-Cell Arteritis

Temporal arteritis or giant-cell arteritis may occur as an isolated head pain
syndrome or as part of a more systemic picture of polymyalgia rheumatica
(Table 1) (9). Temporal arteritis is a medical emergency that should be consid-
ered in the differential diagnosis of new headache in elderly patients because

Fig. 6. Prevalence of recurring headache in elderly (mean age = 75 years) and young
adults (mean age = 22 years). (Based on refs. 7 and 8.)

Table 1
Prevalence of Symptoms of Temporal
Arteritis and Polymyalgia Rheumatica

Temporal arteritis Polymyalgia rheumatica

Head pain/scalp tenderness: 66% Proximal limb pain and stiffness
Fatigue with chewing (jaw claudication): 50% 70–95% shoulders
Polymyalgia rheumatica: 40% 50–70% hip and neck
Visual loss/disturbance: 20% Systemic symptoms: 30%
Low grade fever: 15% Fever
Cough: 10% Fatigue

Anorexia
Weight loss

Based on ref. 9.
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of the significant risk for vision loss and stroke. Visual ischemic complica-
tions occur in 26% and irreversible blindness in 15% of patients with biopsy-
proven temporal arteritis (10). Stroke, usually in the vertebrobasilar distribu-
tion, occurs in approximately 3% of patients with temporal arteritis (11).

Evaluation begins with a hematocrit and erythrocyte sedimentation rate
(ESR). Patients with strong presumptive diagnoses of temporal arteritis or
anterior ischemic neuropathy should be treated with steroids presumptively,
immediately after blood work is obtained. Treatment should not be delayed
until blood test results or a temporal artery biopsy has been obtained. Biopsy
should, however, be performed within 2 to 3 days of initiating steroid therapy.

1.2.2. Trigeminal Neuralgia

Trigeminal neuralgia is an excruciating, lancinating facial pain, typically
triggered by stimulating the skin over the affected area, such as by touching,
talking, or chewing. Patients sometimes also report a dull facial pain between
severe paroxysms. Pain most commonly affects the second or third divisions of
the trigeminal nerve, causing pain over the cheek or jaw. Interestingly, the
right trigeminal nerve is more likely to be involved than the left. The overall
incidence of trigeminal neuralgia in the general population is 0.004% (12). The
risk increases with age, and women are twice as likely to be affected as men.

2. ASSESSMENT TOOLS

Although the same general pain assessments used in younger patients may
be applied to elderly patients, additional tools have been developed to allow
the convenient and appropriate assessment of pain severity and its impact in
elderly populations. Tools that focus on disability for activities appropriate to
the lifestyles of seniors are most appropriate. Two geriatric assessment tools
that incorporate both pain severity and associated disability are the Geriatric
Pain Measure questionnaire and the 6-minute walk test.

The Geriatric Pain Measure is a validated assessment tool of pain severity
and impact that can be easily administered in the office (Table 2) (13). After
completion, this form may be placed in the patient’s chart to serve as documen-
tation of pain severity. Patients can complete additional questionnaires at fol-
low-up appointments to document treatment response.

The 6-minute walk test is a standardized, easy-to-employ measure of func-
tional ability in elderly patients (14). After marking 100-foot distances in a
hallway, patients are asked to walk back and forth in the hallway at a comfort-
able pace, with rest breaks permitted, while an examiner records the number of
laps (i.e., total distance) completed in 6 minutes (mean: 362 meters [1188 feet]
for men; 332 meters [1089 feet] for women). This test can help document func-
tional impairment at baseline (based on walking less than the expected dis-
tance) and provide a follow-up efficacy response measure after treatment.
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Table 2
Geriatric Pain Measure

I. Please put a “Yes” or “No” check for each item. Answer each question considering the
impact that PAIN has on your ability to do or enjoy activities.

Question Yes No

Do or would you have pain with any of the following activities:

Running, lifting heavy objects, or strenuous sports � �

Moving a heavy table, vacuuming, bowling, or golfing � �

Lifting or carrying groceries � �

Climbing more than one flight of stairs � �

Climbing only a few steps � �

Walking more than one block � �

Walking one block or less � �

Bathing or dressing � �

Does or would pain cause you to:

Reduce work or other activities � �

Accomplish less than you expect � �

Limit the type of work or activities you do � �

Use extra effort for work or other actitivites � �

Have trouble sleeping � �

Miss attending religious functions � �

Lack enjoyment in nonreligious social or recreational activities � �

Be unable to travel or use standard transportation � �

Feel fatigued or tired � �

Do you have pain:

That never goes away completely � �

Every day � �

At least several times a week � �

In the last week, has your pain caused you to feel sad or depressed? � �

Total ____ ____

II. Rate your pain severity on a scale from zero (no pain) to 10 (the worst pain imaginable):

a. How severe is your pain TODAY?
0 1 2 3 4 5 6 7 8 9  10

b. What was your average pain severity over the last week?
0 1 2 3 4 5 6 7 8 9  10

Scoring:
Add total number of “Yes” checks and two numbers from Section II. Multiply sum by
2.38 to produce a score ranging from 0 to 100.

Interpretation: <30 is mild pain; 30–69 is moderate pain; >70 is severe pain.

Based on ref. 13.
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3. TREATMENT

The same nonpharmacological and pharmacological therapies used in
younger adults are also used for elderly patients with chronic pain. Medication
selection and dosing are more complicated in older patients because of the
increased prevalence of comorbid medical illness and increased sensitivity to
medication side effects.

3.1. Nonpharmacological Therapy

Nonpharmacological therapy retains good efficacy in elderly patients. Effec-
tive pain control in elderly patients has been demonstrated with biofeedback,
cognitive–behavioral therapy, progressive exercise, and Tai Chi (15–18). Simi-
lar to findings in younger patients with chronic pain, the addition of nonpharma-
cological therapy to pharmacotherapy enhances both pain relief and functional
improvement (Fig. 7) (16).

Exercise recommendations for musculoskeletal pain in elderly patients are
modified for comorbid illness and baseline physical capabilities. Exercises for
chronic pain should include stretching exercises and reconditioning exercises.
For example, stationary bicycling three times a week for 25 minutes each ses-
sion resulted in reduced pain and improved functional ability in elderly pa-
tients with knee osteoarthritis, as indicated by the 6-minute walk test (19).

A longitudinal study evaluated the effect of regular exercise at least 4 days/
week in patients aged 70 years, specifically their ability to perform activities of
daily living (ADLs) independently at age 77 (20). Individuals who participated in
regular exercise at age 70 years were significantly more likely to be able to per-
form ADLs with ease at age 77 years than those who did not do regular exercise.

Fig. 7. Treatment of knee osteoarthritis with medication vs medication plus progres-
sive exercise. Patients older than 65 years with painful knee osteoarthritis were random-
ized to 8 weeks of 1200 mg oxaprozin/day plus stretches without resistance or
progression (NSAID) or oxaprozin plus progressive home range-of-motion and resis-
tance exercises (NSAID plus progressive exercise). Pain and functional measures were
all superior in patients treated with supplemental progressive exercise (p < 0.05). NSAID,
nonsteroidal anti-inflammatory drug; ROM, range of motion. (Based on ref. 16.)
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This difference was still seen after adjusting for diabetes, hypertension, chronic
back pain, loneliness, ease of performing ADLs at age 70 years, and health dete-
rioration from age 70 to 77 years. Exercise is, therefore, an important recommen-
dation for elderly patients to reduce pain and maximize long-term independence.

3.2. Medications

The same medications used in younger adults are used for pain syndromes
in elderly individuals. Drug selection and dosage must be adjusted in elderly
patients to minimize adverse events and drug interactions. A review of outpa-
tient visits from two large national, ambulatory care surveys in the United
States revealed the use of at least one inappropriate drug in elderly patients at
3.8% of visits (21). The major categories of drug offenders were pain relievers
and central nervous system drugs, which are routinely used for pain manage-
ment in younger patients.

Focal pain complaints in the elderly may be treated with local treatments,
which minimize systemic effects. These may include topical capsaicin or 5%
lidocaine, trigger-point injections for myofascial pain, and epidural steroid
injections for lumbar stenosis.

Diffuse pain complaints may require systemic medications. Analgesics are
less tolerated in the elderly than in younger patients. Risk for gastric toxicity
related to nonsteroidal anti-inflammatory agents (NSAIDs) increases in eld-
erly patients, especially when long-acting NSAIDs are used (22,23). Gastric
toxicity may be reduced by limiting NSAID use to short-acting NSAIDs or
selective cyclooxygenase-2 (COX-2) inhibitors (24). Renal effects are also
more problematic in older patients, including concerns about the interference
of NSAIDs with the efficacy of diuretics. Opioids require careful monitoring
to minimize sedating and cognitive effects, as well as constipation. High-fiber
diets, regular exercise, and the use of lactulose and senna are appropriate for
minimizing medication-induced constipation. Acetaminophen is well tolerated
and is particularly useful in patients with comorbid medical illnesses. The com-
bination of tramadol 37.5 mg and acetaminophen 325 mg is an effective and
generally well-tolerated alternative for elderly patients to manage flare anal-
gesia (25).

Neuropathic medications should also be used in low doses. Use of tricyclic
antidepressants (TCAs) should be limited in elderly patients. Trazodone has
fewer cardiovascular effects than TCAs, as well as good efficacy for deaffer-
entation pain (26). Selective serotonin reuptake inhibitors (SSRIs) are less
effective than TCAs, but provide superior tolerability (27). Antiepileptic
drugs (AED) are also effective therapy for neuropathic pain. Gabapentin is
the most effective AED agent for neuropathic pain (28,29), having fewer
cognitive effects than other AEDs (30,31).



Chapter 13 / Geriatrics and Chronic Pain 211

The drug dosage should be lower in older patients to minimize the risk for
adverse events. For example, the muscle relaxant tizanidine is tolerated in an
elderly population, but its sedating side effects limit the dosing level (32). Low
doses of tizanidine (1 mg) should be initiated at bedtime and increased slowly
to a maximum of 2 to 4 mg twice daily, as tolerated.

3.3. Osteoporosis and Fractures

The results of large-scale controlled clinical trials indicate that the treatment
of osteoporosis with bisphosphonates risedronate or alendronate consistently
reduces the 3-year risk of developing vertebral and nonvertebral fractures by
approximately 40% (33). Muscle-strengthening exercises also reduce the risk
for fractures in the elderly. Sinaki and colleagues randomized 65 healthy, post-
menopausal women to an exercise program designed to promote progressive
strengthening of the back extensor muscles or a control group (34). After 2
years, exercise was discontinued. Participants were then reassessed 8 years
later with radiographs. The incidence of vertebral compression fracture was
significantly lower in women who performed the back exercises (1.6%) com-
pared with controls (4.3%; p = 0.03).

3.4. Lumbar Stenosis

Lumbar stenosis is typically treated with extension exercises, epidural steroid
injections, and, for more severe symptoms, surgical decompression. Recondi-
tioning exercises should be performed in the flexed position (e.g., stationary
bicycling, or as aqua therapy). In a prospective study, investigators followed 100
patients treated long-term for lumbar stenosis with sciatica (median age: 59 years).
Patients with severe pain were treated surgically and those with mild symptoms
were treated conservatively (35). Thirty-one patients had moderately severe
symptoms and were randomized to surgery or conservative therapy. Both short-
and long-term outcomes were superior with surgery (Fig. 8). Patients initially

Fig. 8. Outcome for patients with lumbar stenosis randomized to conservative vs
surgical treatment. (Based on ref. 35.)
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assigned to conservative treatment later achieved relief with surgery similar to
that of patients treated initially with decompression. Thus, initial treatment of
mild to moderate symptoms with conservative measures is not harmful because a
delay in surgery does not significantly hinder outcome. Surgical results are simi-
larly good in elderly patients with lumbar stenosis (Fig. 9) (36). In addition,
surgical complications are not increased in elderly patients (36). Conservative
therapy should be used as first-line therapy in elderly patients with comorbid
medical illnesses, because the surgical outcome is negatively influenced by
comorbid disease, such as diabetes (37).

3.5. Temporal or Giant-Cell Arteritis

Patients presenting with visual complaints are initially treated with intrave-
nous steroids (e.g., 1000 mg methylprenisolone daily pulsed in two to four
divided doses for several days). Otherwise, the initial treatment is typically pred-
nisone 60 to 100 mg daily. Headache should resolve within several days after
initiating steroids. The prednisone dosage should be gradually tapered during the
first month of treatment; thus, most patients will be taking approximately 40 mg
daily after 4 weeks. Prednisone should be continued for approximately 6 to 18
months, with the dosage decreased by 10% per week or 2.5 to 5.0 mg every 1 to
2 weeks until a maintenance dosage of 10 to 20 mg/day is reached. The tapering
schedule is dependent on continuation of symptomatic control and reduction in
ESR. Small increases in ESR often occur during steroid tapering and do not
require an increase in steroids if the patient remains asymptomatic. Because treat-
ment is started before a diagnosis is verified, the treating physician must not feel
obligated to maintain a full 6- to 18-month course of treatment when the diagno-
sis has been ruled out (e.g., negative ESR and negative biopsy). This is particu-
larly true because of the serious adverse events associated with chronic steroid
use (including cataracts, glucose intolerance, osteoporosis, aseptic necrosis of
the femoral head, myopathy, and infection risk).

Fig. 9. Long-term outcome for 118 patients with lumbar stenosis aged 70 or older
treated with surgery. Mean follow-up time: 7 years. Neurological deficits were present
before surgery in 66 patients (56% of the total sample). ADL, activities of daily living.
(Based on ref. 36.)
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3.6. Trigeminal Neuralgia

Trigeminal neuralgia may be treated with AEDs (e.g., phenytoin or carbam-
azepine), baclofen, peripheral glyercol injections, or microvascular decompres-
sion (Table 3). Gabapentin may also be used in patients who are unable to
tolerate other AEDs, although its efficacy is inferior. A review of 92 patients
with trigeminal neuralgia being treated with gabapentin showed complete or
nearly complete pain relief in 27% and partial pain relief in 20%; pain relief
was sustained in 63% (38). A retrospective study of 157 patients treated with
glycerol injections and followed for 4 years revealed a good initial success rate
of 98% (39). Pain recurred in 60 patients (39%), usually between 2 to 3 years
after the initial injection. Impaired sensation occurred after injection in 14 pa-
tients. A similar long-term follow-up of patients treated with microvascular
decompression showed that 71% of patients were pain-free long term and pain
recurred in 29% (40). Recurrence typically occurred within 2 years of initial
surgery. γ-Knife radiosurgery offers an additional treatment option for
patients with trigeminal neuralgia. A study of refractory trigeminal neuralgia
in patients who had failed medical or surgical treatment showed that pain relief
was achieved following γ-Knife radiosurgery in 77% (41). Long-term follow-
up showed a good or excellent response in 70% after 1 year, 60% after 2 years,
and 48% after 3 years.

4. SUMMARY

Chronic pain continues to be a significant problem in elderly patients, with
chronic pain affecting almost one third of seniors. Chronic pain is not an
expected symptom of aging and should be evaluated and treated in elderly
patients. Although chronic pain may not interfere with work performance in
an elderly population, important consequences of untreated chronic pain
may ensue, including discomfort, disability, depression, and possible loss of
independence. Most common pain problems can be effectively treated in this
age group. Exercise, cognitive restructuring, and biofeedback continue to be
effective pain management tools for older adults. Medications may also
enhance pain control, although drug selection and dosages need to be adjusted
to minimize the risk for adverse events and drug–drug interactions.

Table 3
First-Line Pharmacological Therapy for Trigeminal Neuralgia

Drug Initiation dosage Dosage after titration

Carbamazepine 100 mg/day 200 mg four times a day
Phenytoin 200 mg/day 300–500 mg/day
Baclofen 5–10 mg three times a day 20 mg four times a day
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CME QUESTIONS—CHAPTER 13

1. Common pain syndromes in elderly patients include:

a. Arthritis
b. Migraine
c. Osteoporosis with fracture
d. A and C
e. All of the above

2. Which statement(s) about musculoskeletal pain in the elderly is/are true?

a. Prevalence of low back pain increases with aging.
b. Osteoporosis increases risk of hip fracture five times in elderly patients.
c. Lumbar stenosis pain is relieved by back extension.
d. All of the above

3. Which statement about headaches in elderly patients is true?

a. Migraine becomes more frequent with aging.
b. New-onset headache may be observed for 6 months before a work-up.
c. Symptoms of temporal arteritis often include head pain, scalp tenderness, and

jaw claudication.
d. Gabapentin is the most effective treatment for trigeminal neuralgia.

4. Effective and tolerated pain management therapies in the elderly include:

a. Stationary bicycling
b. Tai Chi
c. Biofeedback
d. Tramadol
e. All of the above
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14
Gender and Ethnic Issues in Chronic Pain

CASE HISTORY

Mrs. Thomas is a 65-year-old Mexican-American woman who has lived in
the United States with her family for the past 30 years. She is troubled with
disabling arthritis in her lower extremities, which interferes with her ability to
perform household chores and care for her three active grandchildren. She
comes to the doctor in tears, asking if there is some additional therapy she can
use besides ibuprofen. Mrs. Thomas’ daughter and two of the grandchildren
accompany her to the appointment and also describe Mrs. Thomas’ severe
pain, explaining that she is often heard praying for relief and moaning with
pain. Her daughter also notes that Mrs. Thomas has talked about seeing a
curandero, a traditional healer in their community, if the doctor can’t offer
any additional therapy. Mrs. Thomas’ doctor feels annoyed at what he per-
ceives to be a threat of seeking care with an additional practitioner, hearing
the message, “Even someone with no real medical training would be better
than you!” He is concerned that Mrs. Thomas is exaggerating the severity of
her pain complaints in order to obtain opioid prescriptions, and recommends
that she continue using ibuprofen.

* * *

Caring for patients with chronic pain requires knowledge of patient gender
and cultural experiences, which may color the pain experience, presentation,
and response to therapy. Physician biases can interfere with understanding the
impact of pain complaints and the need for therapy. Research studies are avail-
able that explore differences in pain perception based on gender and ethnicity,
with fewer studies exploring differences in physician responses and treatment
practices. In addition, studies have shown important differences in medica-
tion response between genders, which should be considered when selecting
treatment.

KEY CHAPTER POINTS

• Women are more sensitive to pain, with a lower pain threshold and tolerance
than men.
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• Women are less responsive than men to analgesic therapy, including therapy
with ibuprofen and morphine.

• Pain perception is similar among ethnic groups; however, pain tolerance is
reduced in Asians and African-Americans. Pain-related psychological distress
and disability is also higher in African-Americans.

• Physicians are more likely to prescribe nonspecific analgesics and lower dos-
ages of opioid analgesics to non-Caucasians.

• Patient selection of alternative or complementary therapy varies by ethnicity.

Large-scale samples of chronic pain sufferers show differences in pain based
on gender and ethnicity. For example, review of severe knee and hip pain in
older adults participating in the third National Health and Nutrition Examina-
tion Survey showed increased prevalence of severe pain in women overall, as
well as non-Caucasian women (Fig. 1) (1,2). Like Mrs. Thomas, older Mexi-
can-American women have a higher prevalence of severe knee and hip pain
compared with men and Caucasian women.

Understanding gender and ethnic differences in pain perception and treat-
ment response helps doctors successfully tailor treatment programs to maxi-
mize treatment acceptability and efficacy. Invalid cultural stereotypes may
color clinicians’ views when selecting treatment, resulting in inadequate care.
For example, doctors may misinterpret pain severity if they assume Asian
patients are stoic, with a high pain tolerance, whereas Hispanics are dramatic,
with a low pain tolerance. Although further studies are needed to fully under-
stand pain perception and response differences between genders and among
ethnic groups, current studies do provide a framework for beginning to under-
stand that important gender and ethnic differences do exist.

Fig. 1. Prevalence of severe knee or hip pain occurring on most days in adults �60
years old. Both gender and ethnicity influence likelihood of experiencing severe knee
or hip pain. (Based on refs. 1,2.)
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1. GENDER DIFFERENCES IN PAIN EXPERIENCE

Epidemiological studies of community samples demonstrate important gen-
der differences in chronic pain perception, with increased pain prevalence and
severity in women. A statewide Australian health survey of more than 17,500
adults identified chronic pain in 20% of women and 17% of men (3). Of the 13%
of the sample reporting interference in activities of daily living (ADLs) from
pain, 60% were female. In addition, females with chronic pain (with or without
interference) reported increased psychological distress, compared to females
without chronic pain. Men only reported increased psychological distress if they
experienced both chronic pain and interference with ADLs. Similar findings were
obtained in a cross-sectional survey of 1051 adults in Hong Kong (4). Chronic
pain was identified in 10.8%, with a female preponderance (56%). Female gen-
der was identified as an independent risk factor for chronic pain (odds ratio [OR]
= 1.5). In this sample, women did not report more pain interference than men;
however, women were more likely to seek medical advice than men (81 vs 63%).

1.1. Pain Perception Differs Between Genders

Pain perception and response differ between men and women. Women have
a lower pain threshold, pain tolerance, and analgesic response after exposure to
experimental pain compared with men (5,6). Women with acute pain report
greater pain and analgesic use than males (7), whereas women with chronic
pain report greater pain severity, frequency, duration, and interference with
ADLs and responsibilities (8,9).

Gender differences in pain experience can be at least partially attributed to
neural influences of sex hormones. In addition to providing reproductive func-
tions, sex hormones, like estrogen, also act as important pain modulators.
Chronic exposure to estrogen increases the risk for developing chronically
painful conditions and results in increased pain sensitivity (10). In addition to
an overall pattern of increased pain susceptibility in women based on chronic
hormonal exposure, cycling estrogen levels cause regular and predictable varia-
tions in pain perception.

As estrogen cycles, important pain-modulating neurotransmitters, including
serotonin, γ-aminobutyric acid, endorphins, norepinephrine, and dopamine,
change in response (11). High estrogen results in an increase in pain-blocking
neurochemicals, whereas pain-activating neurochemicals increase when estro-
gen falls to low levels (Fig. 2). This direct link between pain modulation and
changing estrogen levels results in increases in pain threshold with rising estra-
diol in both rodents (12) and humans (13). For example, pain threshold increases
as estradiol levels rise during the normal menstrual cycle (5). When estradiol
levels drop with menstruation, 60% of women with chronic headache and 40%
with irritable bowel syndrome will notice predictable aggravation of pain symp-
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toms (14). Rheumatoid arthritis (RA) symptoms also cycle with menstruation,
with cyclical changes in joint swelling, morning stiffness, pain, and grip strength
(15,16).

Pregnancy is associated with consistently reduced chronic pain complaints
when estrogen levels are high, and increased complaints following estrogen
withdrawal postpartum (Fig. 3) (12). Headache improvement occurs during
pregnancy for 50 to 80% of migraineurs (17–19) and worsens in the early
postpartum period for 50% (20,21). Similarly, the incidence of RA decreases
during pregnancy (OR = 0.64), and increases during the first 3 months post-
partum  (OR = 3.4) (22). Joint improvement occurs during the third trimester
with reduced pain in 66% and reduced swelling in 64% (23). Joint pain wors-
ens during the first 6 months postpartum for about 77%.

1.2. Psychological Differences in Pain Perception

Thoughts about the pain experience significantly influence pain percep-
tion and chronicity. Catastrophizing describes a tendency to exaggerate the
impact of pain and the inability of the patient to cope with the pain. This
would include feelings like, “My pain is never going to improve,” “I am
helpless to reduce my pain,” and “Pain makes life so it’s not worth living.”

Fig. 2. Changing levels of pain-modulating neurochemicals in response to estradiol
cycling. These neurochemicals change in response to cycling estradiol. Elevations in
estradiol, such as during pregnancy or with estrogen supplementation (such as low-
dose hormonal therapy of menstrual migraine [see Chapter 4]), results in increases in
pain-blocking neurotransmitters. When estradiol drops from a high to a low level,
such as with ovulation, menses, or during the placebo week of oral contraceptives,
pain-activating neurotransmitter activity increases. GABA, γ-aminobutyric acid.
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Unrealistic, negative thoughts about pain, like catastrophizing, increase pain
severity and persistence (24,25). Additionally, functional magnetic resonance
imaging testing shows increased activation of sensory, attention, and emo-
tional areas of the brain during exposure to pressure sensations in patients
with higher catastrophic thinking, resulting in increased pain perception (26).
Scores on scales that measure catastrophic thinking in pain patients are one
and one-half to more than twice as high in women compared with men
(27,28). These psychological differences in the cognitive response to the pain
experience may also worsen pain perception in women.

1.3. Gender and Chronic Pain Treatment

Gender differences in chronic pain can perhaps be most easily noticed when
spouses are interviewed together. Husbands and wives often report different
pain reactions and severity after exposure to similar pain-provoking situations.

Fig. 3. Response of pain threshold to estradiol changes with pregnancy. In this novel
experiment, rodents were treated with placebo (dotted line and gray bars) or changing
doses of estradiol that simulated normally occurring levels during pregnancy (solid line
and black bars). Pain threshold experiments were completed over the month of the nor-
mal rodent pregnancy. Pain threshold was constant in the placebo-treated rodents, but
changed in conjunction with changing estradiol levels in the estradiol-treated rodents.
Pain threshold reached its peak at maximum estradiol dosage, occurring at the time of
birth, and decreased once estradiol levels dropped postpartum. (Based on ref. 12.)



224 Part IV / Special Groups

Additionally, they often report differing responses to common pain manage-
ment strategies, like distracting themselves from pain or even common analge-
sic medications. These anecdotal reports reflect important physiological
differences in pain processing between genders.

1.3.1. Gender Differences in Seeking Treatment

Women are overrepresented in chronic pain patient samples, with the female
predominance in patient samples in excess of what would be predicted from
community samples of gender differences in pain prevalence. Women are more
likely than men to seek medical care for all medical problems, including chronic
pain. Men are less likely to seek medical treatment overall (29,30) and they
delay evaluation until symptoms become severe (31,32) Therefore, men seen in
the clinic for pain complaints have greater pain severity, interference, and dis-
ability than men with the same condition evaluated in community samples
(33,34).

Psychological comorbidity also increases treatment-seeking behavior. For
example, comorbid psychological distress associated with fibromyalgia is sig-
nificantly greater in treatment-seeking compared with community samples
(35). Higher prevalence of psychological distress in women in general popula-
tion samples may also increase likelihood of seeking treatment (36).

1.3.2. Gender-Specific Response to Pain Therapy

Response to pain therapy is also modulated by gender. In an experimental
pain model, ibuprofen effectively reduced pain threshold in men, while per-
forming no better than placebo in women (Fig. 4) (37). Additionally, response
to opioids is also gender-specific. μ-οpioids (e.g., morphine) provide a greater
analgesic response in men, whereas κ-opioids (e.g., butorphanol) provide
greater analgesic response in women (38,39). A study comparing postopera-
tive pain and analgesic response prospectively in 423 women and 277 men
showed the requirement for 30% higher dosing with morphine in women to
achieve an analgesic response comparable to men (40). These studies are sup-
ported by positron emission tomography testing, which shows objective gen-
der differences in activation of μ-opioid receptors in the brain after exposure to
experimental pain (41).

Response to nonpharmacological therapies also shows gender preferences
(42). For example, attentional focusing on experimental pain resulted in a 39%
reduction in sensory pain score in men, with no reduction of pain in women
(43). Personality differences also dictate different responses to nonpharma-
cological therapy. For example, women often respond well to visualization
and imagery techniques in relaxation training, whereas men typically prefer
the use of an external monitoring device (e.g., biofeedback) to assess the relax-
ation response.
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2. ETHNIC/CULTURAL DIFFERENCES IN PAIN EXPERIENCE

Studies are beginning to identify important ethnic and cultural differences
in pain tolerance, pain impact, and treatment response. Most studies have com-
pared Caucasians and African-Americans, with fewer studies evaluating other
ethnic groups. Recent studies are beginning to evaluate important differences
in Hispanic and Asian populations, providing a broader context for understand-
ing ethnic influences on the pain experience.

2.1. Pain Perception and Ethnicity

Although pain threshold is similar between ethnic groups, studies consis-
tently show a lower pain tolerance and greater perception of pain stimuli as
unpleasant in African-Americans compared with Caucasians (Fig. 5) (44–46).

Fig. 4. Change in pain threshold after treatment with ibuprofen or placebo. Pain
threshold was significantly reduced with ibuprofen in men (p < 0.05) and not different
between ibuprofen and placebo in women. (Based on ref. 37.)

Fig. 5. Differences in pain tolerance by race. Experimental pain testing was com-
pleted in healthy college students. Warmth and pain thresholds were similar between
races. Pain tolerance was significantly lower in African-Americans (p < 0.05). (Based
on ref. 44.)
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Reduced pain tolerance in African-Americans to experimental pain supports
findings in a population of patients with chronic pain that showed similar pain
intensity but increased perception of pain unpleasantness in African–Ameri-
cans (47).

A similar study testing pain threshold in three Asian ethnic groups (Chinese,
Malay, and Indian) likewise showed comparable pain thresholds among the
ethnic groups (48). Pain tolerance was not measured in this study. An older
study did compare pain tolerance in Oriental and Occidental subjects to cold
pressor pain (49). Pain tolerance was reduced in Oriental subjects. In addition,
analgesic response to acupuncture was not superior in Oriental subjects.

Studies comparing pain and associated symptoms in African-Americans and
Caucasians show increased symptoms of depression and posttraumatic stress
disorder in African-Americans (50). Large samples of patients with chronic
pain show increased pain-related depression, anxiety, anger, fear, and disabil-
ity in African-Americans compared with Caucasians (p < 0.05) (51,52). Fewer
studies have evaluated other ethnic groups. A large study of 4700 participants
in a health survey identified significantly higher scores on screening for de-
pression in Hispanics, African-Americans, and American Indians in compari-
sons to Caucasians (53). Further studies are needed to determine if this same
trend would be seen in patients with chronic pain.

2.2. Treatment Selection and Ethnicity

Treatments may vary by ethnicity because of differences in physician pre-
scribing practices, as well as variations in acceptability of treatments among
different ethnic groups. For example, Mrs. Thomas described using prayer
when pain was severe. Although the doctor interpreted prayer as a sign of hope-
lessness or catastrophizing, religion is an important coping tool for Hispanic
patients (54). Hispanics view prayer as an effective, active coping strategy that
results in enhanced psychological well-being. Rather than negating the value
of religion as a coping tool for Mrs. Thomas, her physician should reinforce
this practice as a way to help minimize pain impact.

2.2.1. Medications

A study asking doctors to determine therapy for patients with different eth-
nic backgrounds based on clinical vignettes showed no difference based on
patient ethnicity (55). Similarly, a comparison of pain management for acute
fracture in the emergency room showed similar use of analgesics in Cauca-
sians, Hispanics, African-Americans, and Asians (56). This study, however,
only looked at whether analgesic therapy was prescribed and did not compare
analgesic type or dosage.

Physician prescribing practices do show important ethnic differences (Fig. 6)
(57). A study assessing analgesic dosing in patients after surgery for fracture
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showed higher morphine-equivalent analgesic daily dosages in Caucasians
(22 mg) compared with African-Americans (16 mg) and Hispanics (13 mg;
p < 0.01) (58). An earlier study of postoperative pain similarly showed that,
although opioid self-administered through patient-controlled analgesia imme-
diately after surgery was similar among ethnic groups, physician-prescribed
dosing was lower after conversion to oral dosing in Hispanics and Asians
compared to Caucasians and African-Americans (59).

The role of ethnicity in selecting nonanalgesic therapy in patients with pain
has been less well studied. One study evaluating the use of antidepressants for
depression and chronic pain in Hispanic and non-Hispanic patients showed no
significant ethnic differences (60).

Ethnicity may also influence use of prescribed therapy. In one study, although
Caucasian and African-American patients with osteoarthritis were prescribed
the same number of medications, the number of prescriptions that were actually
filled were significantly lower for African-Americans (p < 0.001) (57). In
another study, prescribed medications were not purchased by 11% of Cauca-
sians, 16% of Hispanics, and 20% African-Americans (61). Reasons for failure
to obtain prescribed medications may include cost constraints, misunderstand-
ing or fear about prescribed therapy, or failure of the prescribed therapy to cor-
respond to treatment expectations.

2.2.2 Complementary and Alternative and Medicine

In a population-based survey of adults with chronic pain, 18% reported using
an alternative therapist during the preceding year and 16% used alternative
medications (62). The use of complementary and alternative medicine (CAM)
is highest in Caucasians, although selection of individual therapies varies by
ethnic group (Figs. 7 and 8) (63,64). For example, Hispanics, like Mrs. Thomas,

Fig. 6. Racial differences in treatment of osteoarthritis. Use of nonspecific nonste-
roidal anti-inflammatory drugs (NSAIDs) was higher in African-Americans, whereas
Caucasians were more likely to be prescribed selective cyclooxygenase inhibitors
(COX-2) or opioids (*p < 0.001). (Based on ref. 57.)
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in comparison with non-Hispanics, are 10 times more likely to use traditional
folk medicine (65). A survey of Hispanic pediatric patients identified use of
traditional healers by 20% of the children (66).

Elderly have increased use of CAM. One survey identified use of CAM in
48% of the elderly, most frequently dietary supplements (47%), chiropracty
(16%), home remedies (16%), acupuncture (15%), and Oriental medicine
(13%) (67). Choice of individual therapy was predicted by ethnic group, with
Caucasians more likely to use chiropracty, massage, vitamins, diet, and
psychospiritual therapy; Hispanics more likely to use dietary supplements,
home remedies, and folk healers; and Asians more likely to use acupuncture
and Oriental medicine.

Fig. 7. Use of complementary and alternative medicine. Complementary and alter-
native medicine was used by 9% of the US adult population during 1996. Odds ratio
for using these therapies was related to ethnic group: Caucasian = 1.0; Hispanic =
0.58; African-American = 0.46; and Asian = 0.66. (Based on ref. 63.)

Fig. 8. Use of types of complementary and alternative medicine. (Based on ref. 64.)
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3. SUMMARY

Gender and ethnicity significantly influence pain tolerance and therapeutic
response. False gender and ethnic stereotypes can color health care providers’
assessment and treatment practices, resulting, as in the case of Mrs. Thomas, in
miscommunication, frustration, and poor pain control. Consistent, scientifi-
cally studied variations in the pain experience between men and women and
among ethnic groups should be noted when making clinical practice decisions,
so that pain evaluation and treatment is maximized for all patients.

Studies have shown that women are more sensitive to pain, with a lower
pain threshold and tolerance. In addition, women are less responsive than men
to analgesic therapy, including therapy with ibuprofen and morphine. These
differences are mediated in part by estradiol, as demonstrated by similar pain
differences in humans and rodent pain models in response to changing estra-
diol levels. Pain perception is similar among ethnic groups; however, pain tol-
erance is reduced in Asians and African-Americans. Pain-related psychological
distress and disability is also higher in African-Americans.

Although physicians report using similar treatment strategies with case
vignettes regardless of ethnicity, actual prescribing patterns identify impor-
tant differences, with non-Caucasians more likely to receive prescriptions for
nonspecific analgesics and lower dosages of opioids. The resultant possible
undertreatment of chronic pain is further compounded by the fact that non-
Caucasians are also less likely to fill prescriptions. This tendency to under-
treat non-Caucasians who have greater pain distress and disability must be
corrected in clinical practice.
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CME QUESTIONS—CHAPTER 14

1. In comparison to men tested with experimental pain, women have:

a. A higher pain threshold
b. A greater pain tolerance
c. A lower response to analgesic medication
d. A and B
e. All of the above

2. Osteoarthritis of the knee and hip occur more commonly in elderly:

a. Men
b. Women
c. Caucasians
d. Hispanics
e. A and  C
f. B and  D

3. Which of the following statements is true?

a. Physicians believe they prescribe similarly to different ethnic groups.
b. Physicians are less likely to prescribe COX-2 specific anti-inflammatory medi-

cations to non-Caucasians.
c. Physicians are more likely to prescribe lower doses of opioids to non-Cauca-

sians.
d. None of the above
e. All of the above

4. Which statement is true:

a. Non-Caucasians have a higher pain threshold.
b. Because the pain threshold is higher in non-Caucasians, they require lower

doses of analgesics.
c. Acceptability of complementary and alternative medicine is similar among

ethnic groups.
d. None of the above
e. All of the above
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Psychological Comorbidity

CASE HISTORY

Ms. Malone is a 43-year-old nurse who works in a prenatal intensive care
unit. She developed low back pain while lifting equipment at work 2 years
earlier. She was initially work disabled for 6 months, but successfully returned
to modified nursing duties after completing physical therapy and work harden-
ing. She has continued to experience low back pain and comes to her primary
care physician (PCP) to see if any additional therapy may help reduce the se-
verity of her pain flares, which often interfere with her sleep. The PCP notices
that Ms. Malone is fidgeting in the chair and becomes teary-eyed when de-
scribing her inability to perform all of the household chores because of limits
resulting from pain. When asked if she is depressed, Ms. Malone begins to sob,
“I knew you’d think it was all just in my head! I’m not depressed—I’m in pain!
Why doesn’t anyone understand that?!” Further gentle probing reveals frequent
episodes of crying at work, difficulty with sleep, and a 25-lb unintentional
weight loss. When not working, Ms. Malone tends to retreat to her bed at home
and resents her family’s efforts to get her involved in activities she used to
enjoy. She also describes resentment that her teenage children now effectively
perform many of the household and meal-preparation chores, leaving her to
feel she has lost her position as household manager. Ms. Malone has also re-
cently “lost interest” in her exercise program, which was previously very ben-
eficial in managing her pain and pain flares.

* * *

Psychological distress occurs commonly in patients with chronic pain. Pain
and psychological distress can produce a vicious cycle: pain results in increased
depression and anxiety, and depression and anxiety increase pain complaints.
Although Ms. Malone’s pain started after a work injury, she describes current
symptoms of significant depression that are aggravating her pain and interfer-
ing with her previously effective pain management program by affecting her
sleep, activity level, and compliance with exercise therapy. In her case, effec-
tive treatment must include primary management of depression rather than sim-
ply the addition of pain medications or pain-relieving therapy.
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KEY CHAPTER POINTS

• Psychological distress occurs in about half of all chronic pain patients.
• Premorbid depression, anxiety, and history of childhood abuse increase risk

for chronic pain in adults.
• Current depression and anxiety increase risk for developing persistent pain.
• Identifying and treating psychological distress is an important aspect of pain

management.
• Psychological pain management skills, such as cognitive–behavioral therapy,

relaxation, and stress management, are effective tools for reducing pain sever-
ity and impact.

Psychological symptoms commonly accompany chronic pain. Nearly half
of all patients with a pain disorder have associated psychological or psychiatric
comorbidity (1). The National Comorbidity Survey identified mood and anxi-
ety disorders in a community sample of 5877 individuals, aged 15 to 54 years
old (2). Chronic pain was endorsed by 6.5%. Both mood and anxiety disorders
occurred more commonly in those with chronic pain (p < 0.05) (Fig. 1).

Patients like Ms. Malone often argue that their depression is not causing the
pain, but the pain led to depression. There is a strong relationship between pain
and psychological distress. Although pain is not usually a direct symptom of
depression or anxiety, psychological symptoms do influence the pain experi-
ence. Data from the World Health Organization were analyzed to determine
relationships between psychological symptoms and chronic pain (3). The pres-
ence of psychological distress at baseline predicted the development and chro-
nicity of pain complaints (Fig. 2). In addition, the persistence of pain complaints
also predicted the onset of new symptoms of depression and anxiety.

1. PREMORBID PSYCHOLOGICAL FACTORS

Early life events and premorbid psychological factors can increase the risk for
developing chronic pain after exposure to pain-producing situations, such as a
work injury or automobile accident. Childhood exposure to traumatic or stress-
ful events increases the risk for chronic pain in adulthood (4). In addition,
premorbid adult depression and anxiety also predict increased likelihood of pain
chronicity (5). Stress is another important factor for pain persistence. A longitu-
dinal study of adults in the Canadian National Population Health Survey identi-
fied stress as an important predictor for the development of back pain in both
men and women (odds ratio [OR]: 1.2) (6). Similarly, a prospective study of
newly employed workers linked several workplace psychological factors with
increased risk for developing chronic pain (7). Odds ratios for developing pain
were 1.7 for exposure to stressful work, 1.6 for hectic work, and 1.7 for dissatis-
faction with support from colleagues. Identifying premorbid psychological fac-
tors may help predict those patients at higher risk for developing more recalcitrant
pain complaints, and suggest the need for more aggressive initial intervention.
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1.1. Childhood Stressors and Adult Pain

Stressful, traumatic, and abusive experiences in childhood predispose pa-
tients to develop chronic pain as adults. A survey of 91 consecutive patients
with chronic pain identified childhood abuse in 55%, with physical abuse in
37% and sexual abuse in 27% (4). Stressful and traumatic childhood events
also occurred frequently in these adults with chronic pain (Fig. 3).

1.1.1. Abuse and Chronic Pain

A comparison of studies seeking relationships between childhood abuse
and chronic pain complaints showed stronger relationships when treatment-
seeking patients rather than community surveys were evaluated (8). This sup-
ports the hypothesis that abuse may be more closely linked to the development
of treatment-seeking behavior than chronic pain. Because physicians treat
patients and not community members, however, the reason for increased abuse
in patients with chronic pain is probably less important than recognizing an
increased risk. Abuse victims may be more likely to be seen for chronic pain
complaints because abuse increases the prevalence of the pain complaint,
abuse increases the likelihood that the victim will seek medical attention for a
pain complaint, or a combination of both factors. In every possible scenario,
patients with chronic pain are more likely to have histories of abuse, which are
often unrecognized and untreated. For example, in one series, none of the men
and only 4% of women who had been previously sexually abused had ever
sought counseling for the abuse (9). Evaluation for abuse must be part of the
routine assessment of all patients with chronic pain.

Fig. 2. Relationship between psychological distress and chronic pain, with odds
ratios in directional arrows. Baseline depression or anxiety predicts both the develop-
ment and persistence of pain. Persistent pain predicts the development of new-onset
depression and anxiety. (Based on ref. 3.)



Chapter 15 / Psychological Comorbidity 241

241

F
ig

. 3
. P

re
va

le
nc

e 
of

 c
hi

ld
ho

od
 a

bu
se

, t
ra

um
a,

 a
nd

 s
tr

es
so

rs
 in

 a
du

lt
 c

hr
on

ic
 p

ai
n 

pa
ti

en
ts

. (
B

as
ed

 o
n 

re
f.

 4
.)



242 Part V / Comorbid Conditions

A community survey of older adults identified a history of sexual assault in
5% of men and 13% of women, with repeated assaults in 10% of the sexually
assaulted men and 22% of the assaulted women (9). A history of sexual abuse
increased risk for arthritis in women (OR = 1.8). A similar analysis of five
community surveys identified increased risk for headache in victims of child-
hood abuse (10). The odds ratio for adult headache was 1.89 in victims of
childhood sexual abuse vs 1.03 for victims of sexual abuse in adulthood.

Reports of abuse are greater in treatment-seeking populations. A survey of
90 female patients with chronic pain identified abuse in nearly half, with
sexual abuse alone in 18%, physical abuse alone in 11%, and both sexual and
physical abuse in 19% (11). Women who had been victims of abuse were
more likely to report physical, pain, and anxiety somatic complaints in com-
parison to non-abused patients with pain (p < 0.05). Although visits to mental
health professionals were higher for abused women, utilization of non-mental
health medical services was not higher in abused women. Abuse has also been
linked to increased reporting of chronic pelvic pain (12) and abdominal pain
(see Chapter 6).

1.2. Depression and Anxiety

Premorbid depression and anxiety increase the risk for developing new
chronic pain complaints. Workers in occupations that pose a high risk for
back pain were followed after an acute back injury for the development of
persistent complaints after 3 months (5). Factors associated with an increased
risk for chronic pain were evaluated. Both anxiety and depression predicted
an increased risk for back pain chronicity (OR: 2.08 for anxiety/insomnia;
2.47 for severe depression).

2. CURRENT PSYCHOLOGICAL FACTORS

Current psychological factors are important variables in patients with
chronic pain. Identification of psychological distress and primary and second-
ary gains are important to fully understand the patient with chronic pain. When
psychological distress, such as depression in the case of Ms. Malone, or gain is
very prominent, initial therapy may have to focus on these issues before pain
management will be effective. For most medical patients, including patients
with chronic pain, exposure to psychological symptoms or stress will aggra-
vate the primary medical symptoms. Identifying and treating those factors that
typically aggravate chronic pain—such as depressed mood, anxiety, and
stress—are important aspects of patient care.

2.1. Stress

Mental stress is one of the most common triggers of chronic medical symp-
toms. Exposure to stress increases cardiac symptoms in patients with heart
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disease, bowel symptoms in patients with gastrointestinal disorders, seizures
in patients with epilepsy, and pain in chronic pain sufferers. Stress is identi-
fied as a usual trigger for pain flares by 31% of patients with chronic pain
(13). Pain flares triggered by stress exposure are no less “real” than the heart
attack occurring during a stressful situation.

Stress aggravates chronic pain through a variety of physiological changes in
the nervous system, specifically through changes in a variety of neurotransmit-
ters important for pain transmission. For example, stress leads to hyperalgesia
and changes in the activity of a variety of catecholamines that are important for
pain transmission, including dopamine and norepinephrine (14,15). These
changes themselves will serve to aggravate pain perception.

2.2. Depression and Anxiety

A survey of 716 patients with chronic pain attending a specialty clinic iden-
tified depression in 59%, with anxiety in 56% (13). Prevalence of depression is
about twice as high in patients with pain who attend specialty clinics compared
with primary care patients (Fig. 4) (16). Depression prevalence is also higher
in patients with greater pain severity (Fig. 5) (17). As expected, the presence of
psychological distress aggravates pain severity and impedes response to pain
treatment (see Box 1).

Pain prevalence is also high in patients with the primary complaint of
depression. A literature review identified pain in an average of 65% of indi-
viduals with depression (16). Interestingly, more than 50% of depressed indi-
viduals described only somatic symptoms, with no emotional complaints.

Fig. 4. Prevalence of depression in chronic pain patients. (Based on ref. 16.)
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Nearly 66% of these complaints were pain-related. These data further support
the need to screen for depression in patients reporting chronic pain.

2.3. Primary and Secondary Gain

Primary gain is a sense of internal control or relief from anxiety that is asso-
ciated with the occurrence of physical symptoms. Secondary gains are external
rewards, such as financial compensation, release from unpleasant responsibili-
ties, or increased personal attention. Patients with chronic pain rarely experi-
ence primary gain from their symptoms, usually experiencing increased
conflict and anxiety from their pain complaints. In Ms. Malone’s case, she
feels anxious and out of control from her chronic pain, losing her work role as
an intensive care nurse and home role as homemaker in charge of most house-
hold tasks. She did initially receive secondary gain after her back injury, with
workers’ compensation benefits.

Secondary gain issues should be evaluated in every patient with chronic
pain. The presence of secondary gain does not, by itself, suggest pain symp-

Fig. 5. Prevalence of major depression in individuals with chronic back pain. Data
from the Canadian Community Health Survey–Cycle 1 (n = 118,533). Prevalence of
chronic back pain was 9%. Prevalence of major depression increased with the pres-
ence of chronic back pain, as well as pain severity. (Based on ref. 17.)

Box 1
Depression Predictions

Depression predicts:
• Onset of new pain
• Persistent pain after acute injury
• Poor response to pain treatment
• Long-term, pain-related disability

Based on ref. 16.
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tom magnification. It is important to acknowledge, however, that patients with
active litigation typically report greater pain severity and disability than simi-
lar patients without litigation (18,19). Failure to identify possible conflicts
with secondary gain results in a reduced understanding of the patient’s needs.
Open discussions about secondary gain—such as preinjury work conflicts
or concerns about returning to work—facilitate the development of treatment
designed to effectively address patient concerns and maximize successful
reduction in pain and disability.

3. ASSESSMENT

General screening tools for depression and anxiety that are used in general
medical populations are also useful in patients with chronic pain. For example,
the Beck Depression Inventory and Center for Epidemiological Studies–
Depression Scale effectively identify depression in patients with chronic pain
(20). A variety of easy-to-use screening tools are also available on the Internet
(see Box 2). Quality-of-life (QOL) screening helps identify impact from pain
on physical, social, and emotional functioning. Repeated QOL assessments
can serve as monitors of treatment efficacy.

A variety of brief assessment tools are available to screen primary care
patients for psychological distress. The PRIME-MD, for example is a short, 10-
item questionnaire that screens for depression and is available on the Internet
Website: (http://www.stanford.edu/group/bipolar.clinic/what_is/primemd.htm;
accessed 3-16-04). The General Health Questionnaire-12 and Symptom Check-
list-10 are also effective screening tools for mood and anxiety disorders in pri-
mary care (21).

Box 2
Internet Resources for Identification of Psychological Distress

Symptom
Internet screening tools assessed

http://mcrcr4.med.nyu.edu/Psych/screens/index.html Depression
http://www.med.nyu.edu/Psych/screens/depres.html Depression
http://www.freedomfromfear.org/screenrm.asp Depression
http://www.stanford.edu/group/bipolar.clinic/what_is/primemd.htm Depression
http://www.med.nyu.edu/Psych/screens/anx.html Anxiety
http://www.freedomfromfear.org/screenrm.asp Anxiety
http://www.anxietyhelp.org/information/sas_zung.html Anxiety
http://www.anxietyhelp.org/information/hama.html Anxiety
https://www.amihealthy.com/static/AboutSurveys.asp#SF36-v2 Quality-of-life
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4. TREATMENT
Management of patients with chronic pain needs to include reduction in

psychological distress as an important treatment goal. Even in patients without
significant psychological distress, a reduction in pain severity and disability
are typically achieved using psychological pain management skills. Psycho-
logical forms of pain therapy are best utilized with other types of pain therapy,
such as medications, physical therapy, and occupational therapy. Studies show
a superior response when treatment includes both medication and psychologi-
cal therapy (22,23).

4.1. Treating Comorbid Psychological Symptoms
Patients with comorbid psychological disorders and chronic pain often in-

sist that the psychological symptoms will resolve spontaneously once pain
symptoms are controlled. Because psychological symptoms increase the risk
for developing new and persistent pain while functioning as triggers for pain
aggravation, specific treatment of psychological symptoms cannot be ignored.
Patients with comorbid depression, anxiety, and so on, will need to have those
symptoms addressed before or in conjunction with pain therapy. Patients with
severe psychological symptoms are not able to effectively participate in reha-
bilitative therapy to reduce pain and will need to begin psychological therapy
for the emotional disorder first. Patients who are severely depressed will have
difficulty motivating themselves to comply with exercise therapy (as seen with
Ms. Malone), whereas very anxious patients often tend to overuse pain medi-
cations in an effort to reduce feelings of inner agitation and distress.

4.2. Psychological Treatment of Chronic Pain
Psychological treatments of chronic pain—including education, relaxation

with biofeedback, cognitive–behavioral therapy (CBT), and stress manage-
ment—are uniformly effective for a wide variety of chronically painful condi-
tions (see Box 3) (24,25). CBT helps patients recognize distorted thinking
about pain complaints and behavioral responses to pain. Strategies are then
developed to replace counterproductive thoughts and behaviors with more
adaptive views and responses to pain (Table 1). This type of problem-solving

Box 3
Effective Psychological Pain Management Treatments

• Cognitive–behavioral therapy
• Relaxation (may include biofeedback)
• Development of coping skills
• Stress management
• Pain education
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strategy helps remove patients from the role of sick and disabled and return
them to being a contributing member of their social and work environment.
Ms. Malone, for example, might change her impression that she no longer
contributes to the family’s household environment to an understanding that
she and the family are now working effectively as a team to complete necessary
household chores. CBT techniques can be used to help patients resume normal
activity levels by first identifying a reasonable activity they wish they could do
and developing a strategy plan for accomplishing it (see Boxes 4 and 5).

Benefits of CBT have been demonstrated across a broad range of chronic
pain diagnoses and age groups, including both pediatric and geriatric patients
with chronic pain (26,27). Benefits include improved understanding of chronic
pain, reduced pain severity, and resumption of functional activities. For example,
in a study of adolescents with chronic pain and associated disability, completion
of CBT resulted in improved school attendance in 64%, with 40% returning to
school full time (26).

5. SUMMARY
Psychological distress commonly accompanies chronic pain. Individuals

with depression or anxiety are more likely to develop chronic pain and less
likely to respond to pain treatment. Patients with comorbid pain and psycho-
logical distress typically require both pain management and treatment target-
ing psychological symptoms.

Box 4
Identifying and Resuming Normal Activities

Activity assessment:

1. Select desired target activity
________________________________________________________________
________________________________________________________________

2. List barriers to achieving target activity
________________________________________________________________
________________________________________________________________

3. Identify intermediate activity that can currently be accomplished
________________________________________________________________
________________________________________________________________

4. Develop short-term strategy for accomplishing intermediate activity
________________________________________________________________
________________________________________________________________

5. Develop long-term strategy for accomplishing desired target
________________________________________________________________
________________________________________________________________
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The use of psychological treatment techniques for chronic pain manage-
ment is an important part of pain rehabilitation. Patients are most likely to
improve when they combine medication, physical modalities, and psychologi-
cal skills, rather than using just a single treatment modality.

Box 5
Example of Completed Activity Assessment

1. Select desired target activity.
• Shopping at an outlet mall with my daughter.

2. List barriers to achieving target activity.
• Unable to ride in the car for the 2 hours to get to the stores.
• Unable to stay in one position, either standing or sitting, without changing

position for more than 20 minutes.
• Unable to walk more than 45 minutes without needing to sit and rest.
• Unable to carry heavy packages.
• Afraid daughter will become angry and disappointed if we leave before

she’s done shopping.

3. Identify intermediate activity that can currently be accomplished.
• Shopping at one store in the local mall.

4. Develop short-term strategy for accomplishing intermediate activity.
• Discuss strategy with daughter, including need to take breaks during shopping.
• Use a lumbar support for the car ride.
• Arrange to do some brief stretches that can be done while standing after

arriving at the mall. Follow this with 15 minutes of walking in the mall
before you start shopping.

• Select only one store to visit and agree beforehand that you won’t go to any
other stores that day, even if there’s a great sale.

• Take a watch and agree to shop for only 1 hour before stopping.
• Plan to get lunch after shopping to celebrate being together.
• After arriving home, use relaxation techniques and do your stretching

exercises, even if you feel tired.

5. Develop long-term strategy for accomplishing desired target.
• Successfully complete several brief trips to the local mall.
• Gradually increase shopping time, remembering to take breaks to sit, stretch,

and use pain management skills.
• Identify rest stops on route to the outlet malls. Use rest stops to walk and do

stretching exercises.
• Identify two to four stores you will visit at the outlet mall.
• Take breaks in between visiting each store.
• Allow daughter to carry bundles to the car between stores to minimize

carrying.
• Don’t be discouraged if your first attempt is not completely successful.
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CME QUESTIONS—CHAPTER 15

1. Which of the following premorbid factors increases the risk for chronic pain?

a. Sexual abuse in childhood
b. Family violence during childhood
c. Depression
d. Anxiety
e. All of the above

2. Which of the following statements is false?

a. Work stress and a hectic schedule increase the likelihood of chronic pain.
b. Depression and anxiety increase the risk for chronic pain.
c. In most patients, chronic pain is really an acceptable way to describe feelings of work

inadequacy and depression.
d. Secondary gain often increases reports of pain severity and disability.

3. Which of the following statements is true?

a. Screening for depression and anxiety should be reserved for patients with obvious
symptomatology.

b. Psychological symptoms rarely impact medical illnesses.
c. Screening for depression should be done by referring patients to a psychiatrist.
d. Brief, easy-to-administer screening tools for psychological symptoms are available

for use in primary care practices.

4. Choose the correct statement:

a. Psychological treatments, like cognitive–behavioral therapy and relaxation tech-
niques, are only effective in patients with depression or anxiety.

b. If depression or anxiety began after pain started, they will also go away once pain
severity decreases.

c. Cognitive–behavioral therapies encourage patients to become active participants in
their pain management.

d. None of the above
e. All of the above
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16
Obesity and Chronic Pain

CASE HISTORY

Ms. Jeffrey is a 47-year-old woman who complains of low back and knee
pain for the last 10 years. This pain has been increasingly troublesome and
limits her ability to perform laundry, cooking, and prolonged driving. On evalu-
ation, her primary care physician (PCP) notes that she is obese. She is 5’7” tall,
weighs 192 lbs, and has a body mass index (BMI) of 30.1 kg/m2. She reports
being slender most of her life, then gaining weight when she was in her mid
30s. Her weight has been stable for the last 5 years, and she reports no addi-
tional constitutional complaints. Ms. Jeffrey states that she’s “too busy running
her kids to their different school and sports events to exercise.” She’s tried
numerous diets without success. Although she feels unattractive with her
weight, she does not view her weight as a major concern and is primarily inter-
ested in pain control. Ms. Jeffrey’s PCP tells her that her excess weight is caus-
ing her pain and the first thing she needs to do is lose weight. He suggests that
Ms. Jeffrey lose about 15 lb then undergo a reassessment to see if any addi-
tional pain treatment will be necessary. Ms. Jeffrey becomes angry, feeling that
her pain complaints are being ignored and she arranges to see a new doctor.

* * *
Obesity is a major health problem in the United States and has a significant

influence on a wide variety of medical conditions, including chronic pain.
Overweight and obese individuals do indeed have a greater risk for chronic
pain in the neck, shoulder, back, and lower extremities. Weight reduction, even
in modest amounts, can significantly reduce pain severity. Identifying excess
weight and defining the need for weight reduction are important aspects of a
comprehensive pain management program.

KEY CHAPTER POINTS
• More than half of adults in the United States are overweight or obese.
• Excess weight is associated with an increased prevalence of chronic pain in

many body areas.
• Premorbid excess weight predicts chronic pain.
• Weight reduction results in reduced pain in many body areas.
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The prevalence of obesity has increased substantially in the United States
over the last several decades (Fig. 1) (1). According to the 1999–2000 National
Health Examination Survey, 64.5% of US adults exceed their recommended
weight, with 33.6% overweight (BMI range: 25–29.9 kg/m2) and 30.9% obese
(BMI �30 kg/m2). Obesity is increasingly recognized as an important risk
factor for a wide variety of health problems, including diabetes, cardiovascular
disease, gallstones, and cancer (2). As recognized by Ms. Jeffrey’s doctor,
excessive weight is also a risk factor for chronic pain.

1. OBESITY AND CHRONIC PAIN COMORBIDITY

The prevalence of chronic pain is higher in individuals with excess weight
(Fig. 2) (3–5). Pain impact is also negatively affected by increased weight. A
study of 372 patients attending a specialty clinic pain revealed similar pain
complaints in patients with different weight categories, although disability and
depression were greater with increased weight (Fig. 3) (6).

Fig. 1. Prevalence of obesity in the United States. (Based on ref. 1.)

Fig. 2. Odds ratio for pain by weight category. (Based on refs. 3–5.)
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Obesity is linked to more significant pain risk and impact and also predicts
new pain complaints. Early adulthood obesity predicted subsequent chronic
back pain in women in a sample of almost 9000 adults (Fig. 4) (7). In another
study, the risk of an acute work injury developing into chronic pain qualifying
the worker for workers’ compensation benefits was increased in patients with
excessive weight (8). The odds ratio for the development of chronic, compen-
sible pain was 1.00 in workers with a normal weight, 1.56 in overweight work-
ers, and 1.85 in obese workers (p = 0.01).

Fig. 3. Impact of obesity on pain, disability, and mood for patients with chronic
pain. Significant difference among weight categories: *p < 0.05; **p < 0.01. Signifi-
cant difference between normals and obese: ***p < 0.01. (Based on ref. 6.)

Fig. 4. Percentage of adults who develop new low back pain between ages 32 and
33 years, based on body mass index at age 23 years. Difference among weight catego-
ries for women is significant (p = 0.02). (Based on ref. 7.)
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Obesity may influence pain by a variety of factors. Obesity negatively influ-
ences arthritis because of mechanical load on joints, particularly in the lower
extremities (9). In addition, obesity increases the release of proinflammatory
cytokines that promote joint destruction (10,11). Obesity has also been linked
to depression, anxiety, and psychological disability, which are also linked to
increased prevalence of chronic pain (12–14).

2. OBESITY ASSESSMENT

Obesity assessment and management are important aspects of chronic pain
care. Measures of obesity, including the BMI and percentage body fat, are influ-
enced by both gender and age (15). The BMI is recommended by a consensus
panel from the National Heart, Lung, and Blood Institute (see Boxes 1 and 2).
BMI is also an important weight marker because it accurately predicts health
morbidity. For example, a BMI exceeding 24 kg/m2 predicts an increased risk
for hypertension, diabetes, and dyslipidemia (16). A recent study showed the
addition of waist circumference as an independent risk factor did not signifi-

Box 2
Interpreting Body Mass Index

• Underweight <18.5 kg/m2

• Normal 18.5–24.9 kg/m2

• Overweight 25.0–29.9 kg/m2

• Obese �30 kg/m2

Box 1
Calculating Body Mass Index (BMI)

BMI produces a number with the units kg/m2. BMI can be calculated using English
or metric units.

• Using pounds and inches

BMI = 703  
weight in pounds

height in inche
×

ss  height in inches×

• Using kilograms and meters

BMI = 
weight in kilograms

height in meters ×   height in meters

• Using kilograms and centimeters

BMI = 10,000  
weight in kilograms

height in
×

  centimeters  height in centimeters×
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cantly add to data obtained using the BMI to identify patients requiring treat-
ment for obesity (17).

3. OBESITY TREATMENT FOR PATIENTS WITH CHRONIC PAIN

Weight reduction reduces chronic pain affecting a wide variety of body
regions. A longitudinal study of the relationship of obesity and musculoskel-
etal pain was conducted in 2460 men and 3868 women in Sweden (18). The
prevalence of musculoskeletal pain was significantly greater in obese indi-
viduals compared with controls for both men (58% of obese men vs 32% of
controls) and women (68% vs 37%) (Fig. 5). Obese individuals were treated
with either surgical or conventional therapy (diet, exercise, medications) and
followed longitudinally. Weight reduction was significantly higher in obese
individuals treated with surgery compared with nonsurgical methods for both
men (–29.5 kg with surgery vs –0.4 kg with conventional treatment; p < 0.001)
and women (–27.6 kg vs –0.3 kg; p < 0.001). Recovery from musculoskeletal
pain after 2 years was significantly greater in both men and women after weight
loss with surgery for every body area (p < 0.05) (Fig. 6). These data suggest
that weight reduction may be an effective therapeutic intervention for patients
with musculoskeletal pain. Several other studies have demonstrated a similar
amount of pain reduction after weight loss, using surgical or nonsurgical tech-
niques (Table 1) (19–21).

Fig. 5. Odds ratio for musculoskeletal pain in obese men and women. Odds ratios
were adjusted for age, smoking, work status, and physical activity level. Prevalence of
musculoskeletal pain in every body region was significantly higher in obese men and
women compared with controls (p < 0.001). (Based on ref. 18.)
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Weight reduction is usually not successfully achieved or maintained through
diet alone. Exercise offers therapeutic benefits for chronic pain and is the best
predictor of successful weight loss (22). Exercise capacity, however, is reduced
in obese women because of complaints of musculoskeletal pain (23). There-
fore, alternative exercise programs in conjunction with weight reduction may
be necessary for obese patients with chronic pain to maximize treatment com-
pliance and benefit. Recommendations for initial exercise programs for over-
weight and obese individuals to improve success are shown in Boxes 3 and 4.

Many patients, like Mrs. Jeffrey, are discouraged about weight reduction,
especially when numerous attempts have previously been unsuccessful. A study
of middle-aged women participating in a 2-year weight-loss program identified
poor self-motivation, numerous previous dieting attempts, dieting resulting in a
weight loss of less than 4.5 kg during the previous 2 years, the number of years
at current weight, and perceived barriers to exercise as independent risk factors
for successful weight reduction (24). These factors suggest that more aggres-
sive and strictly monitored weight reduction will be necessary to achieve the
desired weight reduction. Using daily exercise logs may improve the patient’s
understanding of exercise instructions and compliance (see Box 5A–C). By
reviewing these logs, the health care provider can help the patient identify inad-
equate exercise (e.g., infrequent exercise sessions, failure to progress exercises,
failure to elevate heart rate) or excessive exercise (e.g., too rapid progression
of exercise, “crash-and-burn” patterns, excessive heart rate, or post-stretching
exercise scores that suggest overstretching). Copies of these logs can also pro-
vide valuable chart documentation.

Fig. 6. Recovery from musculoskeletal pain after 2 years in obese individuals fol-
lowing surgical intervention . Odds ratios calculated by comparing 2-year recovery
from musculoskeletal pain after surgical intervention (with significant weight loss of
27.6–29.5 kg) and nonsurgical weight intervention (with minimal weight loss of 0.3–
0.4 kg). (Based on ref. 18.)
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Box 3
Exercise Initiation Recommendations for Overweight and Obese Adults

• Exercise program should be individualized and monitored by patient’s health
care provider.
� Exercise recommendations need to be adjusted for patients with significant

comorbid disease, such as cardiovascular or respiratory diseases.
• Aerobic exercise

� Recommended low-impact exercises
� Brisk walking
� Bicycling
� Swimming or pool exercise

� Frequency: at least every other day
� Duration: 30–45 minutes per exercise session
� Intensity: 50% of heart rate reserve (see Box 4)

• Whole body stretching and flexibility exercises
� Plus exercises targeted to specific pain area, as assigned by a physical

therapist

Based on ref. 22.

Box 4
Estimating Target HR Using HR Reserve Method

• Formula for calculation:

Target HR= [(maximal HR – resting HR) × 50%] + resting HR
Maximal HR = 220 – age
Target HR = [(220 – age – resting HR) × 50%] + resting HR

• Example: 50-yr-old with a resting HR of 90 bpm
Target HR = [(220 – 50 – 90) × 50%] + 90
Target HR = 130 bpm

HR, heart rate; bpm, beats/min.

3. SUMMARY

Ms. Jeffrey’s doctor appropriately addressed weight reduction as an impor-
tant treatment goal. Unfortunately, weight reduction is often neglected in
general practice. A survey of 259 obese women revealed that their doctors
had never provided weight control counseling to 28% of these women, and
weight counseling was provided only “once in awhile” for an additional 39%
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Box 5A
Sample Exercise Logs

Walking program:
Target goals are shown with dots. Place “X” in the boxes each day after you
complete your walking program. Also count the number of times your heart
beats in 60 seconds and record this as your heart rate each day  that you exercise.
Ideally, walk outside with a partner who walks at the same pace. If walking on
a treadmill, listen to a television or music while walking.

Week 1:
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 mile  � �  � �  � �  �

1/2 mile  � �  � �  � �  �

1/4 mile  � �  � �  � � �•

1/8 mile �• � �• � �• �  �

Heart rate _____ _____ _____ _____ _____ _____ _____

Heart rate: record your heart rate at the end of your exercise session

Week 2:
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 mile �  �  � �  �  � �

1/2 mile �  �  � � �• �• �

1/4 mile � �• �• �  �  � �

1/8 mile �  �  � �  �  � �

Heart rate _____ _____ _____ _____ _____ _____ _____

Heart rate: record your heart rate at the end of your exercise session

Week 3:
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 mile  � �• � �• �• �• �

1/2 mile �•  � �  �  �  � �

1/4 mile  �  � �  �  �  � �

1/8 mile  �  � �  �  �  � �

Heart rate _____ _____ _____ _____ _____ _____ _____

Heart rate: record your heart rate at the end of your exercise session

(25). In addition, 45% reported that their doctors never recommended stan-
dard weight-reduction techniques, such as diet, exercise, medications, or com-
mercial weight-reduction programs.

Success with weight reduction can be improved by incorporating change in
eating habits, including elimination of between meal snacking, reduction in
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Box 5B
Sample Exercise Logs

Biking program:
Target goals are shown with dots. Place “X” in the boxes each day after you
complete your biking program. Also count the number of times your heart beats
in 60 seconds and record this as your heart rate each day  that you exercise.

Week 1:
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

20 min  � �  � �  � �  �

15 min  � �  � �  � �  �

10 min  � �  � �  � � �•

  5 min �• � �• � �• �  �

Heart rate _____ _____ _____ _____ _____ _____ _____

Heart rate: record your heart rate at the end of your exercise session

Week 2:
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

20 min �  �  � �  �  � �

15 min �  �  � � �• �• �

10 min � �• �• �  �  � �

  5 min �  �  � �  �  � �

Heart rate _____ _____ _____ _____ _____ _____ _____

Heart rate: record your heart rate at the end of your exercise session

Week 3:
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

20 min  � �• � �• �• �• �

15 min �•  � �  �  �  � �

10 min  �  � �  �  �  � �

  5 min  �  � �  �  �  � �

Heart rate _____ _____ _____ _____ _____ _____ _____

Heart rate: record your heart rate at the end of your exercise session

television viewing, and implementation of aggressive exercise (26). Dieting with-
out exercise is unlikely to achieve adequate and maintained weight
reduction. Exercise also results in both direct cardiovascular and pain-relieving
benefits. Patients with significant medical illness or deconditioning need to
begin weight-reduction treatment with modest, regular exercise increased on
a graded basis.
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Box 5C
Sample Exercise Logs

Stretching exercise program:
Stretching exercises should be done twice a day for 15–20 minutes in each
exercise session. Stretching should be completed at least 4 days/week. Log the
time spent stretching, as well as your pain levels before and after exercise.

Morning stretches Evening stretches

Time Pain Pain Time Pain Pain
(min) before after (min) before after

Sunday ______ ______ ______ ______ ______ ______
Monday ______ ______ ______ ______ ______ ______
Tuesday ______ ______ ______ ______ ______ ______
Wednesday ______ ______ ______ ______ ______ ______
Thursday ______ ______ ______ ______ ______ ______
Friday ______ ______ ______ ______ ______ ______
Saturday ______ ______ ______ ______ ______ ______

Do stretches in front of the television or with music playing.
Rate pain from 0 (no pain) to 10 (most severe pain imaginable).
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CME QUESTIONS—CHAPTER 16

1. Obesity increased risk for developing:

a. Heart disease
b. Gallstones
c. High cholesterolemia
d. Chronic pain
e. All of the above

2. Prevalence of which areas of chronic pain is/are increased in obese adults?

a. Shoulder
b. Back
c. Knees
d. All of the above

3. Which of the following statements is true?

a. Pain reduction after weight reduction occurs only after patients achieve a nor-
mal body mass index (BMI).

b. BMI is not associated with increased pain prevalence until patients reach a
BMI � 35 kg/m2.

c. Success at weight reduction is limited by long history of obesity, previous
attempts at weight reduction, poor motivation to lose weight, and verbalized
barriers to participating in exercise therapy.

d. Obese women with comorbid depression should not be asked about weight,
which may aggravate sense of low self-esteem.

4. Successful weight reduction in obese patients is maximized by utilizing:

a. Graded exercise programs that begin with modest exercise.
b. Patient-selected dietary therapy alone if they prefer to avoid exercise.
c. Aggressive exercises initially, such as stair climbing or running programs.
d. Infrequent monitoring of patient’s progress to minimize discouragement as a

result of slow progress.
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17
Opioids in Chronic Pain

CASE HISTORY

Mr. Walter is a 55-year-old man with chronic low back pain. He underwent
three back surgeries—including a fusion procedure, epidural steroid injections,
facet blocks, and numerous medication trials—without benefit. He is a chef and
restaurant owner, but his pain has prevented him from cooking in the restaurant
or spending more than about 2 hours a day at work. He had been treated with
nonsteroidal analgesics, but developed anemia from gastric ulcers. A trial of
tramadol was unsuccessful. Mr. Walter’s examination revealed pain with pos-
tural changes and restricted motion in his lumbar spine. He had no leg weak-
ness, reflex changes, or numbness. His doctor diagnosed mechanical back pain
and, after ensuring no history of drug or alcohol abuse, treated him with short-
acting hydrocodone. Mr. Walter was instructed to take hydrocodone only when
his pain was debilitating, and was given 30 pills. Mr. Walter called the clinic
after 1 week, reporting good results from the hydrocodone, with mild constipa-
tion controlled by adding prune juice to breakfast and no cognitive effects. He
requested a medication refill. The partner of Mr. Walter’s treating physician
authorized four refills. Mr. Walter returned to the clinic in 1 month and reported
great satisfaction with his medication. He reported he could now grade his pain
with a score of 6, on a scale of 1–10, instead of 9, and that he was sleeping better
at night because his pain diminished and was able to spend 6 hours a day at the
restaurant. He had even restarted cooking for some meals. In addition, he had
resumed his stretching and flexion exercise program, now that his pain was
better controlled. Although encouraged by this good report, Mr. Walter’s doctor
was surprised to see that in 1 month, Mr. Walter had used 150 tablets. The
doctor angrily asked why Mr. Walter was using the medication so frequently,
reminding Mr. Walter that he was instructed to use hydrocodone only for severe
pain. Mr. Walter replied that his pain was always severe, and hydrocodone
effectively relieved his pain, but only for approximately 4 hours. Therefore, Mr.
Walter was taking hydrocodone four times daily. The doctor discontinued
hydrocodone and requested consultation at a drug abuse facility.

* * *
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Infrequent, short-acting opioids, while effectively reducing Mr. Walter’s
pain, failed to provide the long-lasting relief he needed for his constant, severe
pain. Mr. Walter discovered, as patients often do, that frequent dosing with a
short-acting product would achieve longer lasting pain-relieving results. Fail-
ure of Mr. Walter to communicate the constant nature of his pain to the doctor
and the doctor’s failure to provide clear medication limits resulted in a dissatis-
factory follow-up visit for both parties. Mr. Walter’s frequent use of short-act-
ing opioids appears to represent a legitimate attempt to achieve long-acting
therapy results, rather than a typical pattern of abuse. Indeed, opioid therapy
resulted in good achievement of treatment goals—both pain reduction and sig-
nificant improvement in functional ability, with a marked increase in work
hours.

KEY CHAPTER POINTS

• Long-term risk for gastric and renal toxicity with analgesics is minimized with
opioid analgesics.

• Medication abuse behavior occurs in 25 to 30% of patients with chronic pain
treated with opioids.

• Reasons for using opioid therapy include failure of other pain therapy, inabil-
ity to tolerate other medications, and severe, disabling pain.

• Continued opioid treatment must be contingent on treatment compliance and
achievement of functional improvement goals, such as increased household
chores, return to work, or increased ability to participate in physical or occupa-
tional therapy.

• Reasons for selecting opioids, goals of treatment, goal attainment, and consid-
eration of therapy adjustment must be clearly documented in patients’ medical
records.

Opioid treatment of chronic, nonmalignant pain remains controversial.
Although expert opinion suggests that, in many circumstances, improved
efficacy and reduced organ toxicity with opioids compared with non-opioid
analgesics outweighs the risks for misuse and abuse (1–3), many clinicians
continue to be uncomfortable with an expanded role for opioids from malig-
nant to nonmalignant chronic pain. This has resulted in marked differences
in the prevalence of opioid prescriptions for chronic pain among medical
practices (Fig. 1) (4–6). In addition, although many doctors are concerned
about risks for misuse and abuse in their patients, proper documentation of
patients with chronic pain treated with opioids is poor. A recent survey of
general medical clinic patients treated with opioids for chronic pain showed
that the necessary documentation, including establishment of a treatment
plan and demonstration of treatment response, was missing from most charts
(Fig. 2) (5). These studies support the need for additional education about
risks and benefits of opioids, as well as development of practical guidelines
for their use. This chapter is designed to provide a rational approach to the
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use of opioid analgesics in some patients with chronic pain, with a focus on
reasons for treatment, typical treatment expectations, strategies to minimize
drug misuse and abuse, and documentation tools.

1. RATIONALE FOR USING OPIOIDS IN CHRONIC PAIN

Some types of chronic pain, such as neuropathic pain and headache, can
be effectively treated with nonanalgesic therapy, such as tricyclic antidepres-
sants (TCAs) and some antiepileptic drugs (AEDs). These therapies, however,
are much less effective for other common painful conditions, such as muscu-

Fig. 2. Documentation in patients treated with analgesic opioids. (Based on ref. 5.)

Fig. 1. Opioid prescribing habits. NSAIDs, nonsteroidal anti-inflammatory drugs.
(Based on refs. 4–6.)
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loskeletal pain. For severe pain complaints, analgesic medications are often
needed, either as short-term therapy for management of pain flares or long-
term therapy for persistent, constant, disabling pain. Choice between opioid
and non-opioid analgesics requires a comparison of efficacy, safety, and tol-
erability.

Although both nonopioid and opioid analgesics can reduce pain complaints,
prostaglandin effects of nonopioid analgesics contribute to significant organ
toxicity, particularly with long-term use. Concern about long-term effects of
chronic analgesic use are especially important in patients with chronic pain,
due to expectations of long duration of pain complaints and requirements for
analgesic therapy.

1.1. Risks of Non-Opioid Analgesics

An estimated 2% of adults in both Europe and the United States consume
daily non-narcotic analgesics (7,8). Annual costs associated with toxicity from
non-opioid analgesics in the United States approaches $1.9 billion (9). Nearly
75% of this cost is related to nonsteroidal anti-inflammatory drugs (NSAIDs),
which result in an annual toxicity cost of $1.35 billion.

Chronic analgesic use results in significant gastrointestinal (GI) toxicity,
with ulcers occurring in 15 to 30% of NSAIDs users. Gastroprotective agents
are two to four times more likely to be used in patients with arthritis when they
are treated with NSAIDs (10). Cyclooxygenase-2 (COX-2) inhibitors
result in lower risk of GI side effects than nonselective NSAIDs. For example,
overall incidence of GI adverse events was 19% for placebo, 26% with cele-
coxib, and 31% with naproxen in a comparative trial in patients with rheuma-
toid arthritis (11).

Nephrotoxicity also is associated with chronic analgesic use. Renal
impairment occurs in 24% and renal papillary necrosis in 12% of patients
with arthritis using chronic NSAIDs (12). Risks increase with analgesic over-
use, with renal impairment in 65% and renal papillary necrosis in 27% of
chronic analgesic overusers (13). Renal toxicity risks are not reduced with
COX-2 inhibitors (14).

A recent analysis of female participants in the Nurse’s Health Survey iden-
tified even infrequent analgesic use as an independent risk factor for develop-
ing hypertension (15). The survey followed 51,630 women with no history of
hypertension or renal disease for 8 years. After adjustment for age, body mass
index, sodium and alcohol intake, physical activity, family history of hyper-
tension, diabetes, and smoking, risk for developing new-onset hypertension
was increased similarly for women using aspirin, acetaminophen, or NSAIDs
(Fig. 3). This risk is perhaps greater in elderly patients with established hyper-
tension because NSAIDs reduce diuretic efficacy. For example, adding
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NSAIDs to diuretics doubled the risk for hospitalization from congestive
heart failure in a large survey of more than 10,000 patients (16).

1.2. Benefits of Opioid Analgesics
Opioids offer stronger analgesic potency, without prostaglandin-related

adverse events. Superior long-term tolerability is perhaps the most sig-
nificant benefit of opioid analgesics, as opioids typically offer only modest
additional efficacy benefit in comparison to non-opioid analgesics. In a ran-
domized, comparative study, 36 patients were treated with NSAIDs (maxi-
mum daily dose: 1000 mg naproxen), short-acting opioid (maximum daily
dose: 20 mg oxycodone), or combined short- plus long-acting opioid (maxi-
mum daily dose: 200 mg morphine) (17). The average dosage consumed in
the short- plus long-acting opioid group was 41 mg of morphine per day.
Pain control and tolerability were superior with opioids, although functional
improvement (as measured by activity levels) was similar among all thera-
pies (Fig. 4).

Pain relief efficacy can be maintained long-term when low doses of opio-
ids are used. Pain was effectively reduced for 6 months in 58 patients with
arthritis who were treated with sustained-release oxycodone (average daily
dose: 40 mg) in a placebo-controlled study, without development of toler-
ance (18). Pain and disability were similarly reduced a long-term study of 33
patients with low back pain followed for a mean of 32 months (19). Five
patients discontinued opioids after a short trial because of side effects. In the
remaining 28 patients using long-term treatment, pain was reduced by 31% and
disability by 42%. In addition, addictive behaviors or drug diversion occurred
for none of these patients.

Fig. 3. Risk of new-onset hypertension in women treated with analgesics. NSAIDS,
nonsteroidal anti-inflammatory drugs. (Based on ref. 15.)
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1.3. Incorporating Opioids Into the Overall Management Plan

Opioids may be considered part of pain management for patients with dis-
abling pain who have failed other therapy (see Box 1). Opioids should be
incorporated into a comprehensive treatment plan, which may include physi-
cal therapy, occupational therapy, and psychological pain management skills.
Additionally, pharmacological therapy does not need to be limited to either
opioid or non-opioid therapies. Combining non-opioid medication with opio-
ids can improve pain control for some patients. Eckhardt and colleagues evalu-
ated experimental pain in healthy controls treated with placebo, gabapentin,
morphine, and the combination of these medications (20). Gabapentin alone
was no more effective than placebo in improving pain tolerance. The addition
of morphine to placebo increased pain tolerance by 41%, whereas the addition
of both morphine and gabapentin increased pain tolerance by 76%.

Box 1
Reasons to Consider Opioids for Nonmalignant Pain

• Analgesic overuse
• Inadequate response from other therapy
• Significant disability
• Severe pain that limits ability to participate in rehabilitation

Fig. 4. Comparison of opioid and non-opioid analgesics for chronic back pain.
Average pain and activity level scale: 100 = optimal; adverse event severity: 100 =
extreme side effect. Differences among drugs were significant for pain (p < 0.001)
and adverse events (p < 0.0001). NSAIDs, nonsteroidal anti-inflammatory drugs.
(Based on ref. 17.)
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Constipation can become a treatment-limiting side effect with opioids, espe-
cially in patients concomitantly treated with other constipating medications,
such as TCAs. Constipation can be reduced by adding an exercise program,
fiber-rich foods, and stool softeners, as needed. Selection of opioid may also
influence constipation. In a large study of more than 1800 patients with pain
treated with opioids, constipation was more likely to occur with oxycodone
(6.1%) or morphine (5.1%) in comparison with transdermal fentanyl (3.7%)
(21). Clinical experience supports reduction in constipation when patients are
switched to fentanyl.

2. ABUSE AND MISUSE OF OPIOIDS

A major barrier to use of opioids in patients with chronic pain is the sig-
nificant concern about medication misuse and abuse. A recent comparison of
patients prescribed opioids for nonmalignant pain identified abusive behav-
iors in 24 to 31% (Fig. 5) (22). Median time from initiation of opioids to first
abusive behavior was 24 months.

Predicting which patients will develop abusive behaviors can be difficult.
Pretreatment characteristics were evaluated in patients who used opioids
chronically at a Veterans Administration Hospital pain clinic, almost 30% of
whom developed features of abuse (23). None of the baseline patient charac-
teristics studied could be used to predict which patients would later develop
abusive behaviors, including history of previous drug or alcohol abuse, abnor-
mal scores on abuse screening tools, high pain severity, high perceived need

Fig. 5. Documented possible medication abuse behaviors in primary care outpa-
tients prescribed opioids. Data obtained from 6-month chart review. (Based on ref. 22.)
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for opioids, or depression. Identification of abusive behaviors in 25 to 30% of
patients treated with opioids, along with lack of accurate predictors for abuse,
suggests the need for pharmacological vigilance in all patients with chronic
pain who are treated with opioids.

2.1. Minimizing Risks for Medication Misuse or Abuse

Risks for inappropriate opioid use are minimized by adhering to specific
requirements for patient selection, treatment targets, and follow-up require-
ments (see Box 2). As with any medical therapy, opioids can only be prescribed
to patients actively engaged in treatment, for whom a specific diagnosis that
will be treated by the therapy has been established. Opioids must never be
prescribed for non-patients, including patients referred but not yet evaluated.
Therapy efficacy must be evaluated at regular intervals, with treatment plan
modifications when efficacy targets, tolerability, or compliance is not achieved.

Box 2
Requirements for Prescribing Opioids for Chronic Pain

• Prescribe only for documented patients.
� Never prescribe for patients before a full evaluation is completed.
� Never prescribe for non-patients (yourself, relatives, employees, friends).

• Document evaluation and specific pain diagnosis.
� Only prescribe opioids in patients with a clear pain diagnosis.
� Never prescribe in the undiagnosed patient to “improve ability to cooperate

with testing,” unless the patient is acutely ill.
• Document reason for choosing opioid analgesic.

� Failure or inability to tolerate non-opioid analgesics.
• Document specific treatment goals.

� Minimize gastric/renal toxicity from non-opioid analgesics.
� Improve functional ability.
� Improve ability to participate in rehabilitative pain therapy.

• Document regular follow-up with identification of treatment efficacy and
tolerability.
� Specify goal targets that have been met or improved.
� Document side effects, e.g., change in bowel habits or cognition.

• Document treatment plan at each visit.
� Continue therapy owing to demonstrated efficacy/goal attainment.
� Modify therapy because of failed goal attainment.
� Medication discontinuation for non-efficacy or noncompliance.
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Documentation in the medical record should clearly identify treatment goals,
as well as goal attainment, treatment tolerability, and medication compliance.
Charting sheets to be used at pretreatment assessment and in posttreatment
follow-up are provided in Box 3. Box 4 shows these same sheets completed for
our patient Mr. Walter based on his initial evaluation and response to
hydrocodone.

Box 3
Documentation Charting Sheets for Treatment of Chronic Pain

Pretreatment Assessment

Pain diagnosis: ______________________________________________________

Treatment recommendations (check all that apply):

� Medication
� Analgesic: ____________________________________________________
� Nonanalgesic: _________________________________________________

� Nonpharmacological therapy:
� Physical therapy
� Occupational therapy
� Psychology
� Other: ________________________________________________________

Reason for selecting specific medication therapy (check all that apply):

� Diagnosis suggests benefit from a specific type of therapy
(e.g., antiepileptics for neuropathic pain or migraine)

� Treatment of comorbid condition: ____________________________________
� Failure with non-opioid analgesics: ___________________________________
� Unable to tolerate non-opioid analgesics: ______________________________
� Pain is disabling and/or precludes participation in rehabilitation

Treatment goals (check all that apply):

� Improve function
� Household chores
� Yard work
� Leisure activities
� School attendance
� Work

� Improve ability to participate in rehabilitation
� Provide safe, tolerated treatment
� Reduce pain to moderate severity level

Follow-up scheduled in ______weeks/months (Continued)
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Risk for developing misuse or abuse behaviors can also be lessened by
frankly discussing concerns with patients before therapy initiation. Providing
pain medications on a strict treatment schedule, rather than as needed, lessens
opportunities for misuse or overuse. Instructions for opioid dosing need to be
specific and available to the patient in a written document. Opioid contracts
can be useful tools to document treatment instructions, goals, and consequences
for misuse (see Box 5).

Box 3 (Continued)
Documentation Charting Sheets for Treatment of Chronic Pain

Posttreatment Evaluation

Goal attainment (include specific targets achieved):

� Improve function

� Household chores: ______________________________________________
� Yard work: ____________________________________________________
� Leisure activities: ______________________________________________
� School attendance:______________________________________________
� Work: ________________________________________________________

� Improve ability to participate in rehabilitation: _________________________
� Provide safe, tolerated treatment: ____________________________________
� Reduce pain to moderate severity level: _______________________________

Compliance with prescribed therapy:

� Yes
� No

Tolerability:

� Regular bowel movements (record frequency): _________________________
� Sedation/cognitive effects
� Weight change: ___________________________________________________
� Dry mouth
� Dizziness
� Nausea
� Other: __________________________________________________________

Treatment recommendations:

� Continue current treatment
� Change in therapy: ________________________________________________

________________________________________________________________
________________________________________________________________

Follow-up scheduled in ______weeks/months
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2.1.1. Establishing Goal-Contingent Therapy

As with all medical treatment, continuation of opioid therapy needs to be
contingent on achieving specific goals. Although attaining no pain and no dis-
ability would be ideal goals for every patient, this level of complete relief is
unlikely to occur in most patients and does not make an appropriate or readily
attainable treatment target. Appropriate goals should be determined with
patients prior to therapy initiation. Goal-setting is a joint project involving both

Box 4
Documentation of Chronic Pain Treatment for Patient Mr. Walter

Pretreatment Assessment

Pain diagnosis: ______________________________________________________

Treatment recommendations (check all that apply):

� Medication
� Analgesic: ____________________________________________________
� Nonanalgesic: _________________________________________________

� Nonpharmacological therapy:
� Physical therapy
� Occupational therapy
� Psychology
� Other: ________________________________________________________

Reason for selecting specific medication therapy (check all that apply):

� Diagnosis suggests benefit from a specific type of therapy
(e.g., antiepileptics for neuropathic pain or migraine)

� Treatment of comorbid condition: ____________________________________
� Failure with non-opioid analgesics: ___________________________________
� Unable to tolerate non-opioid analgesics: ______________________________
� Pain is disabling and/or precludes participation in rehabilitation

Treatment goals (check all that apply):

� Improve function
� Household chores
� Yard work
� Leisure activities
� School attendance
� Work

� Improve ability to participate in rehabilitation
� Provide safe, tolerated treatment
� Reduce pain to moderate severity level

Follow-up scheduled in ______weeks/months

Failed back syndrome, mechanical back pain

X

X Hydrocodone, as needed for severe pain

X

X

X

X

NSAIDs & tramadol

anemia with NSAIDs

1

X

X

X

X

(Continued)
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health care provider and patient. These goals should be clearly documented in
the patient’s chart and opioid contract. Specific goals need to be individualized
for each patient (Table 1). These goals will later serve as treatment outcome
measures to determine treatment efficacy (Table 2). Although some treatment
targets—such as improvement in mood, marital relationships, and sleep—are
indeed important treatment targets for many patients with chronic pain, they
are not the goals of opioid therapy and will require additional types of therapy,
such as management with antidepressants and psychological services.

Box 4 (Continued)
Documentation of Chronic Pain Treatment for Patient Mr. Walter

Posttreatment Evaluation

Goal attainment (include specific targets achieved):

� Improve function

� Household chores: ______________________________________________
� Yard work: ____________________________________________________
� Leisure activities: ______________________________________________
� School attendance:______________________________________________
� Work: ________________________________________________________

� Improve ability to participate in rehabilitation: _________________________
� Provide safe, tolerated treatment: ____________________________________
� Reduce pain to moderate severity level: _______________________________

Compliance with prescribed therapy:

� Yes
� No

Tolerability:

� Regular bowel movements (record frequency): _________________________
� Sedation/cognitive effects
� Weight change: ___________________________________________________
� Dry mouth
� Dizziness
� Nausea
� Other: __________________________________________________________

Treatment recommendations:

� Continue current treatment
� Change in therapy: ________________________________________________

________________________________________________________________
________________________________________________________________

Follow-up scheduled in ______weeks/months

X daily BM if takes prune juice

X

X

X

X

X

Working 6 h/d instead of 2 h/d; resumed cooking

resumed exercise program

X Pain reduced from 9/10 to 6/10

X Discontinue hydrocodone. Begin sustained-release morphine 15 mg

twice daily

4
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Box 5
Opioid Contract

Your doctor has diagnosed you with: ____________________________________________
You have been prescribed the following opioid analgesic: ___________________________

Opioid analgesics are strong pain relievers. They may cause constipation, nausea, and confu-
sion. Therefore, you should not drive or operate machinery when adjusting to opioid therapy
or if these effects occur. In addition, opioid analgesics are habit-forming. Patients using opioid
analgesics regularly for 2 to 3 weeks usually develop medication habituation. This means that
you may have withdrawal symptoms, like diarrhea, irritability, sleep disturbance, agitation, and
runny nose, if you abruptly discontinue opioid therapy. Sometimes, patients can begin to crave
the medication and develop serious problems with drug abuse. Some people also find that they
build up a tolerance to opioid analgesics. Tolerance means that the medication becomes less and
less effective the longer you use it. In that case, your opioid analgesic will need to be tapered
and discontinued. Your doctor will help you minimize risks with your medication by establish-
ing strict guidelines for medication use and requiring regular follow-up to assess treatment
response and any side effects.

You have been prescribed opioid analgesic therapy for treatment of chronic pain because:
� You cannot take other non-opioid analgesics
� You have failed to respond to non-opioid analgesics and other therapy
� Your pain is disabling

Opioids analgesics are NOT expected to completely relieve your pain or treat non-pain problems,
like depression, sleep disturbance, and anxiety. The goals of taking an opioid analgesic are:

� Improve function
� Improve your ability to participate in pain rehabilitation therapy
� Provide a safe pain-relieving treatment
� Reduce your pain to a moderate pain severity level

Continued prescription of this medication requires demonstration of:
� Improved function: _______________________________________________________
� Improved ability to participate in therapy: ____________________________________
� Pain reduction to moderate pain severity: _____________________________________

Your doctor will need to ensure that you are taking your medication correctly by requiring
you to:
� Take your medication on a regular schedule and not adjust the dosage without written

instructions from your doctor.
� Obtain prescriptions only at one pharmacy: ____________________________________
� Regular follow-up visits: ___________________________________________________
� Not request early medication refills.
� Not obtain any additional pain-relieving medications from any other  healthcare provider.

Misuse or abuse of opioid analgesics occurs in about 25 to 30% of chronic pain patients. Failure
to comply with these requirements or the development of medication tolerance may result in
discontinuation of therapy and/or referral to a drug abuse counselor.

I have read the above contract with my treating physician and agree to its terms. In addition, I agree
to allow my doctor and his staff to share this contract and communicate with my pharmacy and
my other healthcare providers.

____________________________________ ____________________________________
  Consenting patient signature Date of contract

____________________________________ ____________________________________
  Prescribing healthcare provider’s signature Date
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2.1.2. Requiring Patient Responsibility

Patients must be informed that the significant risk for misuse or abuse with
opioids requires them to exercise considerable responsibility over their medica-
tions. Patients must know the policy for medication adherence before beginning
opioids and understand that these rules represent a strict policy of the clinic and
are not applied on a case-by-case basis. Repeated reports of misplaced, stolen, or
damaged medications demonstrate poor patient responsibility and should result
in the strong consideration for discontinuing medications. All patients with
chronic pain should be asked about current, recent, and remote abuse of alcohol
and drugs. Patients with current addiction problems should be referred to a drug
rehabilitation facility before any pain management is attempted. Patients with
recent problems with abuse or addiction should be managed by a pain specialist,
ideally in conjunction with an abuse counselor.

The reasons for a lack of responsible behavior are not important. Whether the
patient launders pain pills or spills them into the toilet, or whether the pills are
stolen by a neighbor or consumed by a pet, the patient has not displayed respon-
sible behavior. Many practices allow patients to have a single occasion of irre-
sponsible behavior; however, if this recurs, the medications will not be continued.
For example, if opioids were laundered in March and then stolen by the neighbor
in April, the health care provider must let the patient know that while sympa-
thetic to the patient’s chaotic life, he or she cannot, in good conscience, continue
to prescribe a therapy that requires strict monitoring when that appears to be
impossible in the patient’s life. Doctors should never argue with patients about
the credibility of the stories about missing medications: “Your poodle couldn’t
possibly have eaten 80 Percocets and be fine,” or “How could 40 pills possi-
bly have fallen into the narrow opening of a nail polish remover bottle?” With-
out great effort, these stories cannot be proven to be false and discussions about
excuse veracity encourages patients to develop more plausible stories for next
time. Doctors need to accept the face-value validity of their patients’ stories and
present them as examples of lack of medication responsibility.

Medication use must be vigilantly monitored. Opioid prescriptions should
be limited to a single health care provider. Prescriptions must be logged in the
patients’ records, with new prescriptions written on schedule to avoid medica-
tion overuse. In addition, random urine drug screens should be performed peri-
odically on all patients using opioids to ensure appropriate medication use,
confirm lack of abuse of nonprescribed habit-forming substances, and to pre-
vent drug diversion. It is important to remember, however, that most laborato-
ries set limits for drug detection that are designed to identify common levels
of drugs of abuse. These levels may be too high to detect low levels used in
patients prescribed opioids for chronic pain. If a routine drug screen is negative
in a patient prescribed an opioid analgesic, repeat testing with a comprehen-
sive screen designed to report even low levels of drugs should be performed.
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It is often helpful to let the laboratory know the specific compound that the
patient is prescribed and that even low levels of this drug are of interest to the
doctor ordering the test. In addition, some commonly prescribed medications
crossreact with drugs of abuse on standard drug screening tests, and may pro-
duce a false-positive. For example, with routine drug-screening testing, the
NSAIDs oxaprozin may crossreact with benzodiazepines and ketorolac with
cocaine. Comprehensive drug-screening tests identify specific compounds
identified as possible substances of abuse, rather than general drug categories.
Increased cost with comprehensive testing limits its use to patients with
unexplained abnormalities on routine screening.

2.1.3. Determining Appropriate Dosing
Opioid therapy needs to be matched with pain characteristics. Patients with

constant, disabling pain are best managed with low doses of a long-acting
opioid. Intermittent pain flares may be treated with short courses (2–4 days) of
short-acting opioids. Frequent pain flares that occur daily or several times daily
should be managed with self-administered physical therapy modalities (such
as heat, ice, oscillatory movements, or trigger-point therapy) and psychologi-
cal pain management techniques (such as relaxation).

If opioids are utilized for chronic pain treatment, patients should be treated
with low doses. Lack of familiarity with sustained-release opioid dosages may
result in use of excessive quantities. Both patients and health care providers
benefit from understanding the equivalency of a long-acting medication with
short-acting medications that have been used previously. Table 3 provides a
comparison between comparable doses of short- and long-acting opioid anal-
gesics. Although opioids do not have a ceiling dose to set the maximum dose
that may be prescribed, general practitioners should probably seek consulta-
tion with a pain specialist before escalating opioid doses to high levels (e.g.,
doses exceeding 50 μg fentanyl or 50 mg morphine twice daily or 40 mg
oxycodone three times daily).

Table 3
Opioid Dose Equivalents

Short-acting opioid dosage Long-acting opioid dosage

4–8 (5 mg) hydrocodone or oxycodone 10 mg oxycodone twice daily
15 mg morphine twice daily or 30 mg once daily

  10 (5 mg) hydrocodone or oxycodone 25 μg fentanyl patch every 48–72 hours
  5 mg methadone twice daily

  16 (5 mg) hydrocodone or oxycodone 40 mg oxycodone twice daily
  20 (5 mg) hydrocodone or oxycodone 50 μg fentanyl patch every 48–72 hours

10 mg methadone twice daily
50 mg morphine twice daily or 100 mg once daily
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Maintenance of low opioid dosage limits development of tolerance and
opportunities for medication abuse in the clinic. This practice is also sup-
ported by basic science research. Numerous experiments in rodents have con-
vincingly shown that chronic exposure to high doses of opioids alters
neurotransmitter activity in pain-provoking pathways, resulting in a para-
doxical hyperalgesia or increased sensitivity to pain (24). Therefore, lack of
long-term efficacy with high doses of opioids may occur from the combina-
tion of lowering of the pain threshold and medication tolerance.

3. SUMMARY

Patients with musculoskeletal pain often require treatment with analgesics
for pain flares or constant, disabling pain. Risks of gastric and renal toxicity
with long-term use of non-opioid analgesics are minimized with opioid anal-
gesics. Opioid therapy may also be considered when patients have failed to
achieve benefit from other pain therapies, are unable to tolerate non-opioid
analgesics, or have severe, disabling pain. Although prostaglandin-related
adverse events do not occur with opioids, medication abuse behavior occurs
in 25 to 30% of patients with chronic pain treated with opioids. Both patients
and clinicians must be cognizant of this risk. Treatment strategies to reduce
likelihood of misuse and abuse include establishing specific treatment tar-
gets, requiring strict medication schedule compliance, and arranging regular
follow-up assessments.
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CME QUESTIONS—CHAPTER 17

1. Short-acting, immediate-release opioids should be considered in patients with:

a. Frequent pain flares, occurring three times weekly
b. Infrequent pain flares, occurring once per week or less
c. Constant, disabling pain
d. Constant, mild pain

2. Choose the correct statement:

a. Abusive behaviors occur in approximately 4–9% of chronic pain patients
treated with opioids.

b. Medication abuse is unlikely to occur in patients with no personal or family
history of abuse, depression, or anxiety.

c. Opioids may be continued in patients who repeatedly report missing medica-
tions as long as they provide valid police reports of theft or other documenta-
tion.

d. All of the above
e. None of the above

3. Opioids may be prescribed for:

a. Active patients
b. Patients who have been referred for consultation but not yet evaluated when

they will run out of their medications before the consultation appointment
c. Close relatives
d. Employees with no abuse history

4. Opioid dosage should be adjusted to achieve:

a. Complete pain relief
b. Complete relief of disability
c. Improvement in sleep
d. All of the above
e. None of the above
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CASE HISTORY

Ms. Stoll, a 47-year-old nurse’s aide with chronic low back pain, complains:

I just don’t know what to do. My doctor told me not to do activities that aggravate
my pain, but he also told me to return to work, even though my pain started with
a work injury. He also gave me a booklet of exercises. Whenever I do the exer-
cises, my pain gets worse and he yelled at me when I told him I don’t do them.
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Ms. Gray, a 23-year-old mother of a toddler, gets migraine headaches and
grumbles:

Everybody seems to give me headache advice. My mother-in-law insists that
most headaches are caused by foods and that I should avoid drinking coffee,
eating chocolate and peanuts. My cousin says her headaches are relieved when
she drinks coffee and to try that. One friend tells me she takes over-the-counter
pain killers every day for her headache, while another claims her doctor told
her that pain pills actually cause headaches. I’m too busy running around
after my son to try everything. Wish I knew what was really likely to be helpful.

KEY POINTS

• Patients with chronic pain are very interested in education about pain.
• Receiving basic information significantly improves physical and emotional symp-

toms in patients with chronic pain.
• Effective education delivery systems include brief instruction by a health care

provider, written handouts, and multimedia aides.

The inability of the medical profession to provide clear diagnoses, explana-
tions, and treatment courses for patients with chronic pain may result in the
worsening of sickness behavior and dependence on the health care system (1).
Patients understand this relationship and, like Ms. Stoll and Ms. Gray, they are
usually eager to receive useful education from their health care providers. For
example, an analysis of a survey asking pain specialists and patients with
chronic headache about important aspects of care revealed that education was
the top priority for patients (2), but was considered important by only a minor-
ity of doctors. Additionally, 86% of the patients rated the receipt of answers to
their questions as important compared with only 15% of doctors. Similarly,
educating patients about headaches and teaching patients how to treat attacks
were rated important by 72% of patients and 15% of doctors. Thus, although
patients understand the importance of education, clinicians have only recently
become aware of the valuable therapeutic effect education has on the outcome
of patient care.

The education of patients with chronic pain effectively reduces fear of pain
and pain-related disability. A single education session with a physical thera-
pist, during which pain physiology or spine anatomy is explained, resulted in
significant improvements in pain catastrophizing, disability perception, and
range of motion (p < 0.01) (3) (see Fig. 1). The ability of patients to demon-
strate significant improvements in attitude and physical limitations after this
single intervention suggests that brief education administered during the course
of a routine primary care office visit would also be beneficial. In one study, the
addition of a single, 30-minute educational session about migraine and medi-
cation use with an allied health care worker plus three follow-up telephone
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calls resulted in a 47% reduction in headache activity compared with an 18%
headache reduction in patients receiving only the doctor visit without supple-
mental education (4).

Effective education can be delivered within the clinical environment or
through outside resources. For example, a multimedia educational program
consisting of pain education and relaxation delivered through written materi-
als, television, and radio programs to 164 individuals with headache over 10
weeks decreased headache days by 50% and analgesic use by 30% (5). In addi-
tion, work absence decreased by 45% and doctor visits decreased by 61%.
Headache education administered via the Internet similarly improved head-
ache, with a 31% reduction in headache activity (6).

The appendices that follow provide a variety of educational tools that can be
utilized in clinical practice. Providing written materials for patients to take
home strongly reinforces the educational messages doctors provide during an
office visit. The use of these materials can also reduce the face-to-face time
required to deliver education in the busy office.
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Appendix A
Rationale Behind Pain Management

WHY DO PAIN MANAGEMENT SKILLS WORK?:
THE GATE THEORY

Pain management skills are designed to block pain messages by sending
other signals through the nerves and spinal cord that “fill up” the nervous sys-
tem circuits, thereby blocking access to pain messages. For example, walking
requires a great deal of effort from the nervous system, which has to judge
muscle contraction, joint angles, and balance systems. Performing activities
that “tie up” the transmission of nervous energy—such as relaxation techniques
and exercising—help prevent pain messages from traveling along these same
pathways.

Scientists have identified different types of nerves: small nerves that send
pain messages and large nerves that send messages that do not cause concern.
If the large nerves are busy, messages being sent by the small pain nerves are
blocked. This is the basis for the gate theory.

Gate Theory

Pain starts with the activation or signaling of nerves in the skin. For these
signals to reach the brain, they must first pass through a gating mechanism at
the spinal cord. When pain nerves are activated, the pain gate opens and allows
pain messages to reach the brain, at which time we become aware of the pain.
When large nerves are activated by nonpainful changes in touch or tempera-
ture, the pain gate closes and messages other than pain messages travel to the
brain. When the pain gate is closed, we are not aware of pain. There are pain
gates in both the spine and brain (see Fig. 1).

Everyday pain experiences can be used to illustrate gate theory in action.
For example, if your hammer slips and hits your finger, a pain message is
formed in the nerves in the skin of the finger. This opens the pain gate in the
spine and you became aware of a painfully smashed finger. To block that pain,
you may pop your finger into your mouth and suck on it. Your tongue creates a
touch signal that stimulates the large nerves and closes the pain gate. After a
few seconds, however, you may pull the finger out of your mouth to look at it.
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However, because looking at the finger does not activate sensory nerves, the
pain gate is no longer closed and the pain messages are again free to travel to
the brain. The same process applies when bumping your funny bone and find-
ing relief from gently rubbing the elbow.

Another way to activate the large, pain-blocking nerves is by using heat. If
you’ve ever overdone a day of yard work or cleaning and felt sore and achy all
over, you know you can find almost instant relief by soaking in a tub of warm
water. As soon as you are immersed in the warm water, the pain will seem to
disappear. That’s because heat activates the temperature-sensitive nerves and
closes the pain gates. Once you get out of the tub, you’ll “stiffen up” and the pain
will return because the trauma of the day was not cured by soaking, but rather the
pain signals were blocked from traveling to the brain. You will also notice that
after soaking for about 15 minutes, the pain will return, even if you stay in the hot
tub. This is because your brain gets bored of repeatedly receiving the same mes-
sage, and will begin to block the heat signal, just like you can ignore a phone
ringing. Curiously, the brain does not seem to tire of pain messages.

The Brain Influences Pain Severity

Once pain signals reach the brain, the brain decides how much attention to
give to them and responds by opening and closing pain gates in the brain. If the
brain is focused on other important tasks, it may ignore the pain. If the brain is
not distracted, pain severity will be maximized. For example, people often com-
plete their day’s work while they have pain, only to find that the pain becomes

Fig. 1. Gate theory. Pain signals small nerves to open the pain gate, sending pain
messages through the spine to the brain. Pain gates in the spine can be closed by stimu-
lating the large nerves with touch or temperature changes. If pain signals reach the
brain, thoughts can open or close pain gates. When pain gates are closed, pain severity
is reduced. When pain gates in the spine and brain are allowed to stay open, more
severe pain will be felt.
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intolerable once they get home at the end of the day. The work activities helped
distract the brain from the pain messages. Also, there’s a natural tendency to
want to go to bed when pain starts, hoping that, by resting quietly, the pain will
go away. However, this may cause the pain to become magnified. The brain
has nothing else to divert attention away from the pain, so the pain signals will
be felt at their maximum severity. Many activities can distract the brain from
pain, including walking, biking, exercising, or practicing relaxation techniques.

How one thinks about pain can also affect how strongly one experiences
pain signals. When children get bumps and bruises, parents can often “kiss it
and make it better.” This doesn’t mean the children were faking their pain.
They believe their parents have the power to take their pain away. For children,
kissing a boo-boo is believed to be effective therapy. The same process works
in adults. For example, have you ever noticed that pills for the heart are tiny
and white or pastel colored, whereas pain pills are big and red or orange? Most
people are afraid of heart pills, so these pills are designed to appear gentle and
harmless. People don’t want a gentle pain pill, but a strong one. Research shows
that patients will achieve better pain relief if they take a big red pain pill (“I’m
big and strong and can wipe out that pain”) rather than taking the exact same
medication packed in a tiny white pill (“I’m the gentle, wimpy pill”). This does
not mean that people make up their pain. Instead, it shows that adults can also
change how much pain travels through pain gates by thoughts about pain.

Pain management skills work because the brain can moderate pain sever-
ity. When one feels hopeless about pain (“There’s nothing I can do to help”),
the pain gates open and the severity of the pain increases. Having positive
thoughts about one’s ability to cope with the pain (“There are techniques I can
use to help control my pain”), helps close pain gates and reduces pain sever-
ity. Although no one can just “think their pain away,” knowing you have skills
and medications to help control your pain helps close pain gates to reduce
pain severity and help the treatments work even better.

Using Gate Theory in Pain Management

Different physical and mental conditions influence the pain gates.

Open pain gates: increase pain Close pain gates: decrease pain

• Fatigue • Feeling energetic, happy, and calm
• Boredom • Being relaxed
• Depression • Being in good physical shape
• Anger, frustration, or stress • Being distracted or occupied with
• Being out of shape non-pain topics
• Dwelling on pain • Having positive pain expectations:
• Having negative pain expectations: “I can help control my pain.”

“There’s nothing I can do to help my pain.”
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A variety of techniques you can practice to help close pain gates are as follow:
• Distract the brain with non-pain messages: take a walk outside and look at the

scenery, listen to soothing music, do stretches in the shower.
• Exercise to keep yourself fit.
• Practice relaxation and biofeedback techniques.
• Manage your mood and reaction to stress.
• Use heat or ice in a moist towel.

The brain gets bored of repeatedly hearing the same message. Ever notice
how you’ll stop hearing a fan hum or even a toddler whine after a few min-
utes? The same is true for strategies that close pain gates. These strategies
usually work for about 15 to 20 minutes. So, instead of just soaking in a hot
tub or resting under a heating pad, once the pain lessens, do some stretching
exercises or relaxation skills to help keep those pain gates closed. Combining
techniques (e.g., doing stretching exercises while practicing relaxation or
watching a television program, or walking outdoors rather than on a tread-
mill) improves effectiveness in closing pain gates.

Using gate theory techniques will not eliminate all of your pain. However,
by combining these techniques with medications and other therapies you may
significantly improve the effectiveness of those other of those therapies.

So get up from your chair, escape from your boredom, and close those pain
gates!
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Appendix B
Exercise and Pain Management

WHY DO EXERCISES?
HOW CAN EXERCISE HELP REAL PAIN?

About 10 years ago, I injured my back while participating in an aerobic exercise
class. I was diagnosed with a herniated disc and had to have surgery. After
surgery, it was really hard to convince myself to exercise again, because that’s
what caused my pain in the first place. A couple of weeks after surgery, the pain
started getting worse and I figured I better try something. Once I started exer-
cising, I was surprised that the exercising actually made the pain better. Now,
10 years later, if I stop my exercise program, the pain comes back. Also, I can
tell my back and all of my body are much stronger and I don’t feel I get injured
as easily as I did before.

—Dr. Marcus

Exercise is a vital part of pain management that provides two essential ben-
efits: pain reduction and protection.

Pain Reduction

Pain causes an involuntary muscle spasm. If you twist your ankle, the
muscles around the ankle become stiff, forming a natural cast around the injury
that helps stabilize the injured joint while it heals. People with back pain some-
times notice this, saying, “I bent over and the pain was so bad I couldn’t stand
up.” When you have chronic pain, your muscles develop a pattern of muscle
spasm that no longer is helpful for protecting a newly injured area. The muscle
spasm itself is also painful.

 It’s easy to see what happens to these structures when we don’t exercise. If
you’ve ever spent a couple of days in bed rest, due to illness or your pain, you
probably noticed that your whole body felt stiff and achy once you started
getting out of bed. Our muscles and joints expect to be used, and if we don’t
use them, our pain usually becomes worse.

Pain management exercises begin with gentle stretching. This helps relieve
the muscle spasm. When you start exercising, you should notice that after a
few repetitions, the stretching exercises feel soothing. After the exercise ses-
sion is over, however, the muscles will probably go into spasm again. That’s
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why you need to do stretching exercises a couple of times each day. As you
perform a consistent routine of stretching, your muscles get used to being
stretched and are less likely to go into spasm. This will result in longer lasting
pain relief.

If you do stretching exercises too vigorously or overstretch the muscle, the
muscles react by increasing muscle spasm. For this reason, you need to work
with a therapist while beginning an exercise program, especially if you notice
pain aggravation with exercise. The therapist will encourage you to stretch
muscles just to the point that you first feel them stretching and not to the point
that you’ve stretched as far as you possibly can.

Pain Protection

Muscles and connecting structures, like tendons and ligaments, provide
important protection for the rest of the body. In order to provide protection,
they must be in shape and strong. We keep our muscles, tendons, and liga-
ments in good shape by exercise.

After we’ve been injured once, there’s a natural tendency to try to avoid
future injuries. For example, when I hurt my back exercising, I was scared to
start exercising again. It’s natural to think, “I’ll just sit quietly in the chair
and that way I’ll never be hurt again.” Unfortunately, the more inactive we
become, the more out of shape our protective muscles, ligaments, and ten-
dons become. This puts us at high risk for injury, from even slight trauma.
When these tissues are out of shape, minor incidents, like twisting our ankles,
carrying small bags of groceries, or bending, can result in major pain flares.
Future injury from these minor events is reduced when the supporting and
protective structures of our bodies are strong and flexible.

How Do You Get Started?

Forget the “no pain, no gain” motto. Pain exercise first concentrates on
stretching and later works on muscle strengthening. Stretching exercises are
very boring, but very important. Try to do them while watching a television
program or listening to the radio, so you don’t dread doing them and find
excuses for not stretching. You will need to do stretches for the whole body
and also stretches that target your pain areas.

Body reconditioning exercises—such as walking, swimming, and biking—
are also essential. Your doctor can help you decide which exercise is right for
you. Begin this program gradually and slowly increase exercise duration and
intensity after you have become comfortable at each exercise level. Don’t
increase the exercise intensity too quickly, otherwise you’ll cause muscle
spasm and increased pain. Don’t exercise too little, or you won’t achieve
exercise benefits.
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GENERAL PRINCIPLES OF STRETCHING EXERCISE

• Perform stretches twice daily, in the morning and before bed.
• Begin stretches after taking a warm shower or using a heating pad

over your most painful area for 15 minutes.
� Perform deep-breathing exercises or relaxation techniques while

warming the painful area before exercises.
• Perform exercises while listening to music or television to provide

distraction
• Perform each stretch slowly. Stretch until the first sensation of

stretching is reached, then hold the stretch for 5 seconds. Relax and
repeat 3 to 10 times.

• When pain flares up, do your exercise program, but reduce intensity
and number of repetitions.

• If pain levels are higher after stretching, apply ice wrapped in a
towel to the most painful area for 10 minutes.
� If pain levels are consistently high after stretching, reduce the

extent of the stretch and review your exercise program with your
physical therapist.

WHOLE-BODY STRETCHES

Lay down on the floor on your back, with your legs stretched out on the floor.
Perform each stretch slowly. Stretch until the first sensation of stretching is reached.
Then hold stretch for 5 seconds. Relax for 10 seconds and repeat three times.

Exercise description Exercise drawing

Neck rotation

Rotate your neck slowly to the left, trying to place
your left ear flat on the floor. Hold for 5 seconds.
Return to the center and relax. Then rotate to the
right and hold for 5 seconds. Return to center and
relax.

Shoulders and arms

Hold each arm out at the shoulder so your body
makes a giant cross. Keeping your arms on the
floor, bend your elbows to make a 90-degree
angle, keeping your arm on the floor. This is your
starting position. Keeping your arms on the floor
between the shoulder and elbow, rotate your fore-
arms up and over, so your fists become level with
your waist. Rotate back to the starting position.
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Raise both arms back over your head. Breathe out
and reach out with your arms in a half circle, first up
toward the ceiling then down to your sides. Breathe
in and reach overhead again. If this is uncomfort-
able in your back, try bending your knees when you
do this exercise.

Lift both arms toward the ceiling. Hold. Lower both
arms to your sides. If this is uncomfortable in your
back, try bending your knees when you do this
exercise.

Back

Lift your left arm up to the ceiling. Grab your left
wrist with your right hand. Keeping your left arm
straight (do not bend the left elbow), pull the left
arm across your chest to the right. Turn chin to the
left. Hold. Then raise right arm to the ceiling, grab
the right wrist with left hand, and pull the right arm
across the chest to the left. Turn chin to the right.
Hold.

Stretch your right arm over your head. At the same
time, point your left toe and stretch your leg. The
arm and leg should be reaching in opposite direc-
tions. Hold. Repeat with the left arm and right leg.

Pelvis

Squeeze and tighten buttock muscles. Hold. Tighten
muscles in the stomach and buttocks, pressing the
small of your back flat onto the floor. Hold.

Bend your knees. Keep knees together and your
shoulders on the floor. Slowly lower your knees to
the floor at the right, causing a rotation of your pel-
vis. Turn your head to the left, away from your
knees. Hold. Return knees and head to the center.
Then lower your knees to the left and look right.
Keep your head and shoulders on the floor to allow
your pelvis to rotate.

Legs

Spread your feet apart by about 2 feet. Turn both
feet in toward the middle. Hold. Turn both feet
out so your arches are turned toward the ceiling.
Hold.
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FLARE MANAGEMENT

Even if you practice your exercises and pain management techniques consis-
tently, you will probably experience times of increased pain or pain flares. If the
increased pain has the same characteristics as your typical pain, flare manage-
ment techniques are often helpful. If you develop a new pain, see your doctor.

Flare management techniques are used when chronic pain increases to help
minimize pain. Several techniques may be used together:

• Apply heat or ice (whichever you find more soothing) for 20 minutes to the pain-
ful area.

• Begin relaxation techniques: deep breathing, imagery, or biofeedback.
• Perform stretching exercises that stretch your painful area. Be sure to stretch

slowly, and only to the point of first feeling a stretching sensation.
• Do oscillatory movements (small, rhythmic, side-to-side movements of the pain-

ful area). For example, for neck pain, turn the head through about 25% of its full
range of motion. Starting with your head facing forward, first turn your head
away from the painful side and back. Repeat at a rate of about one per second, for
a total of 30 seconds. Rest for 30 seconds; then repeat until no further relief is
noted. Then switch to turning the head toward the painful side, and proceed as
above. Your therapist can describe oscillatory movements for your painful area.

• Trigger-point compression: you may notice certain spots on your muscles that
aggravate your pain when you press them. These are called trigger points. If you
identify trigger points, apply pressure to them with your fingers and hold for 12 to
60 seconds. Release the pressure, and proceed with your usual stretching exercises.
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Appendix C
Psychological Pain Management

PSYCHOLOGICAL PAIN MANAGEMENT TECHNIQUES

Many effective pain management techniques are taught by psychologists.
These techniques are designed to help reduce muscle spasm and the number of
pain messages sent by the brain. These techniques are effective for most people
with chronic pain. Pain improvement after use of these techniques does not
mean that the pain was “imaginary” or “psychological.” Additionally, these
techniques are not designed to treat serious psychological problems, such as
depression and anxiety. Relaxation training, biofeedback, and stress manage-
ment are among the many techniques taught by psychologists. Patients achieve
the most benefit from these techniques when they receive some formal training
from an experienced therapist.

Relaxation

Relaxation techniques should be learned while sitting in a comfortable chair,
with arms and legs uncrossed, feet flat on the floor, and eyes closed. Each
practice session should last for about 15 to 20 uninterrupted minutes. Once you
have regularly practiced and mastered these techniques, you will be able to use
them whenever you feel yourself starting to tense or in anticipation of stress.

• Progressive muscle relaxation involves alternately contracting and relaxing muscles
throughout your body. With your eyes closed, tense and then relax individual
muscles in different parts of your body, starting at your feet and moving toward
your neck and face. Hold the tension for 10 to 15 seconds, then release. Tense and
release the muscles in your feet, then in other parts of the body in the following
order: legs, abdomen, arms, shoulders, neck, jaw, eyes, and forehead. Focus on the
sensations of the muscles when they are no longer tensed. With practice, you will
begin to recognize when your muscles are tensed. For example, you may notice
tension in your face, neck, and shoulders when sitting in traffic or waiting in a line
at the store. Once you feel this tension, work to release it before your pain flares.

• Cue-controlled relaxation uses a combination of deep breathing and repetition of
the word “relax.” Begin this exercise with a slow, deep, abdominal breath. Place
your hand over your abdomen to feel it moving in and out with each breath. After
inhaling, hold the breath for 5 to 10 seconds then exhale, slowly repeating the
word “relax.” Repeat. After you are comfortable with this technique, you should
be able to close your eyes and take a deep abdominal breath before confronting
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stressful situations, e.g., a doctor’s visit, a meeting with the boss, or a discussion
with your teenager. This will reduce the impact of stress on your pain.

Thermal Biofeedback

• Some people find it difficult to feel relaxed and use biofeedback as part of their
relaxation training as an external monitor. To begin, place a handheld thermo-
meter on your finger and measure the temperature. While practicing relaxation
skills, check the temperature on your thermometer. When you are relaxed, the
finger temperature should increase by about 2 to 3° Fahrenheit (probably to
about 96°).

• An inexpensive finger thermometer and biofeedback audiotape may be obtained
from Primary Care Network (1-800-769-7565).

Stress Management

Stress is one of the most common triggers for pain flares, aggravating pain
in about 30% of people with chronic pain. Individuals usually notice that stress
aggravates their usual health problems: people with heart disease experience
chest pain; people with irritable bowel syndrome develop diarrhea, and
patients with chronic pain have pain flares. Stress management does not mean
avoiding or eliminating all of the stress in your life. Instead, you learn to have
your body react differently when exposed to stress so that your pain is less
likely to become flared. For example, many people feel stressed when stuck in
traffic, reacting with anger, clenched teeth, and tightening of muscles in the
neck and upper back. After learning stress management, you may still get stuck
in traffic, but you will be able to respond by repeating soothing thoughts (“I
will make my appointment. I am a responsible person.”) or listening to music
while practicing relaxation techniques (such as slow, deep breathing). In this
way, your body will not release pain-provoking chemicals or cause muscle
spasm, both of which may aggravate your pain condition. These same strate-
gies can be used before attending a meeting with one’s boss or a child’s teacher,
before beginning a discussion about family issues with spouse or child, or while
waiting in a long line at the grocery store.

 Most people experience stress symptoms when exposed to new environ-
ments and situations. Identify situations that are typically stress provoking for
you, that cause you to feel your jaw or hands clench or begin to sweat. For
some people, major events—such as taking an examination in school or giving
a speech or a business presentation—will result in a stress response. For oth-
ers, seemingly minor events—such as making a phone call, driving in traffic,
meeting a child’s teacher, or even meeting an old friend—may be stress pro-
voking. Understanding your body’s reaction to frequent situations allows
you to plan to use relaxation techniques and stress management immediately
before each event to minimize the stress response and the impact stress will
have on your chronic pain.
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Appendix D
Pain Medications

DOSING GUIDE FOR CHRONIC PAIN MEDICATIONS

Type of medication Indication Adult dosage

Antidepressants Depression Amitriptyline (Elavil®)
Neuropathic pain 25–150 mg at bed
Headache Imipramine (Tofranil®)
Fibromyalgia 25–150 mg at bed
Sleep disturbance Paroxetine (Paxil®)

10–20 mg twice daily
Sertraline (Zoloft®)

25–50 mg twice daily

Antiepileptics Neuropathic pain Gabapentin (Neurontin®) 100–300
Migraine mg two to three times daily
Anxiety Topiramate (Topamax®) 50–100 mg
Sleep disturbance twice daily

Valproate (Depakote®; for migraine)
125–250 mg twice daily

Muscle relaxant Myofascial pain Tizanidine (Zanaflex®) 1–4 mg at
Sleep disturbance bed or twice daily

Nonnarcotic analgesics Pain flares Ibuprofen (Motrin®) 400 mg every
Inflammation 6 hours

Tramadol (Ultram®) 50–100 mg
every 6 hours

Opioids, short-acting Disabling pain flared Hydrocodone 5–10 mg every 6–8 hours

Opioids, long-acting Disabling constant pain Morphine 15–30 mg twice daily
Methadone 5 mg twice daily
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Appendix E
Chronic Headache

MECHANISM OF MIGRAINE

Exposure to a variety of possible triggers—food, stress, change in sleep
pattern, or hormonal medication—causes an imbalance in pain chemicals
within the brain that results in stimulation of the trigeminal nerve. The
trigeminal nerve supplies pain fibers to the head and face, as well as a variety
of additional important functions. Activation of the trigeminal system results
in tenderness of the scalp, so that brushing the hair is painful. Trigeminal
nerves also signal blood vessels around the head, causing them to expand so
that more blood can flow through them. Enlargement of these blood vessels
can sometimes be seen at the temples. In addition, migraineurs notice a throb-
bing or pulsing sensation similar to that of the heartbeat. Trigeminal signals
also go to parts of the brain to cause sensitivity to light, sound, and smell, as
well as trigger cravings for certain foods, such as chocolate. Messages are
also sent into the upper part of the cervical spinal cord, where they pass
through the vomiting center, resulting in nausea during headache. In the cer-
vical spinal cord, muscles in the back of the neck and shoulders may also
become activated, causing muscle spasm and neck pain during migraine.
Treatment of migraine is designed to eliminate possible triggers or change
the balance of pain chemicals that are affected by these triggers (see Fig.1).
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Fig. 1. See caption on p. 308.
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HEADACHE AS A BALANCING ACT

People with headaches can imagine that they have a scale in the brain that
controls the balance between a headache occurring or not occurring on any
given day. The left side of the scale contains brain chemicals that prevent head-
ache activity, including serotonin, γ-aminobutyric acid (GABA), and endor-
phins. The right side of the scale contains chemicals that trigger headache,
such as dopamine and norepinephrine. Exposure to certain foods or stress in-
creases activity in the pain-producing chemicals in the right side of the scale
and result in the increased likelihood of a headache occurring. Headache thera-
pies work by increasing the activity of chemicals on the pain-prevention side.
Triptans, such as Imitrex®, Maxalt®, Relpax®, and Zomig®, and antidepressant
medications, such as Elavil® or Paxil®, increase serotonin activity. Interest-
ingly, nonpharmacological therapies, such as relaxation and biofeedback, have
also been shown to increase serotonin activity. Antiepileptic drugs, such as
Depakote®, Neurontin®, and Topamax®, increase GABA activity. Pain pills
increase endorphin activity. This increase in headache-protecting chemicals
reduces the likelihood of headache (see Fig. 2).

Fig. 2. Headache is a balancing act. Headache is caused by a change in the balance of
brain chemicals. The headache protector chemicals serotonin, GABA, and endorphin pro-
tect against head pain. Dopamine and norepinephrine cause pain. Headache activity is
reduced when the amount of headache protectors is high. Many headache therapies work
by increasing activity or amounts of headache protectors. Headache triggers, like stress
and some foods, increase activity or amounts of headache-producing brain chemicals.

Fig. 1. (Previous page.) Mechanism of migraine. Exposure to triggers (including foods,
stress, changes in scheduling, or hormones) causes changes in pain chemical balance that
triggers the trigeminal system. Activating the trigeminal system causes a variety of
migraine symptoms: pain, nausea, cravings, and sensitivities to lights, noises, and smells.
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DAILY HEADACHE RECORDING DIARY

Day Severity (0–3) Medication used Menstrual

___/___/___ Morning Noon Evening Bed (Prescription and OTC a) days

Sunday
Monday
Tuesday
Wednesday
Thursday
Friday
Saturday

a OTC, over-the-counter.

Instructions:
1. Record Sunday’s date in the first column.
2. Record headache severity every day, four times daily (morning, noon, evening,

and night) using the following severity scale:

0 = no headache
1 = mild headache (able to continue with routine activities)
2 = moderate headache (activities restricted)
3 = severe headache (unable to perform usual activities)

3. Record all medications used for headache: prescription and over-the-counter
4. Women: record any days with menstrual flow

a OTC, over-the-counter.
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HEADACHE-FREE DIET

Only about 30% of headache sufferers can identify specific food triggers.
This diet is designed to identify individual foods that may be a trigger for you.
Specific foods are avoided to limit exposure to chemicals that can trigger head-
aches. Any food not listed in the “AVOID” column is allowed. Only a sample
of allowed foods are listed.

Category Avoid Allowed Chemical

Meats Aged/cured meat: bacon, Beef, poultry, fish, Nitrites
bologna, chicken liver, eggs Tyramine
ham, pepperoni, salami,
sausage

Nuts: peanuts and peanut
butter, pumpkin, sesame,
and sunflower seeds

Pickled herring, snails

Dairy Buttermilk Cheese: American, Histamine
Ripened “stinky” cheese: Velveeta®, cream cheese, Phenylethylamine

bleu, brick, cheddar, cottage cheese, Ricotta Tyramine
emmentaler (Swiss), Milk
guyere, parmesan, pro- Yogurt (limit: 1/2 cup/day)
volone, brie, stilton,
camembert, gouda

Sour cream

Fruit Banana, fig, kiwi, Apple, apricot, cherry, Tyramine
mango, raisin, papaya, cranberry, nectarine,
plum, strawberry peach, pear, prune,

watermelon
Citrus (limit: 1/2 cup/day)

Vegetable Avocado, corn, eggplant, Artichoke, asparagus, beet, Histamine
olives, onion, pickles and broccoli, carrot, cauli- Tyramine
pickled food, sauerkraut, flower, lettuce, pea, potato,
spinach, snow pea, tomato squash, string bean, zucchini

Beans: broad, fava,
garbanzo, lentils, lima,
navy, pinto, soy

Bread Donuts, fresh homemade Bagels, hot and cold cereal, Tyramine
and Cereal yeast bread and coffee crackers without cheese,

cake, pizza, sourdough commercial bread, English
bread muffin, pasta, rice

Beverages Alcohol Caffeine-free soda: 7-Up®, Histamine
Caffeinated beverages: Sprite®, ginger ale Phenylethylamine

chocolate, coffee, tea, Fruit juice (except citrus) Tyramine
Mountain Dew®, cola

Continued
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Category Avoid Allowed Chemical

Desserts Chocolate Cakes and cookies without Phenylethylamine
Mincemeat yeast or chocolate

Gelatin
Ice cream and sherbet

Additives Accent and seasoned salt,
meat tenderizer.

Monosodium glutamate
(often listed as natural flavor-
ing, hydrolyzed protein, car-
rageenan, or caseinate): this
common food enhancer is
found in many prepared foods.
Avoid canned, frozen, and
prepared foods; food in jars;
weight-loss powders; dry
soup/bouillon; potato chips;
Chinese food. Nutrasweet:
diet foods, Equal®

Medicine Caffeinated: Anacin®,
and habits Aqua Ban®, diet pills,

Excedrin®, Midol®,
No Doz®, Norgesic®,
Tussirex®, Vanquish®,
Vivarin®

Nicotine

Diet instructions:
1. Follow a regular eating schedule. Don’t skip meals or fast.
2. Read food and medicine labels.
3. Follow the diet strictly for 3 weeks. If headache improves, slowly add one food

back into your diet each week. Food triggers should produce a headache within
12 hours. If your headache does not improve on this diet, food is not the trigger
for your headache.

Adapted from American Council for Headache Education Tyramine-restricted Diet and
Theisler CW. Migraine Headache Disease: Diagnostic and Management Strategies.
Gaithersburg, MD: Aspen Publishers, Inc; 1990, pp. 111–112.



312 Appendix E

HEADACHE MEDICATION GUIDE
For Migraine and Tension-Type Headaches

Section I: Acute Care Medications

To be used for infrequent, severe headaches (less than 3 days/week).

Medication Dosage Common side effects

Analgesics Aspirin: 650 mg (2 tabs) every Stomach upset, dizziness, fluid
Aspirin, 3–4 hours; daily maximum: 4 g/day retention, bleeding, ringing in the
Ibuprofen, Ibuprofen: 400 mg (2 Advil® tabs) ears, hearing loss, kidney or liver
Naproxen, every 4–6 hours damage
Excedrin® Naproxen: 440 mg (2 Aleve®)
Tylenol® every 8 hours

Excedrin®: 2 tabs every 6 hours
Tylenol®: 650 mg every 4 hours daily;

maximum: 3.5 g/day

Anti-nausea Reglan®: 10 mg by mouth or Drowsiness, dystonia, Parkin-
Reglan® IM injection sonism; rarely tardive dyskinesia
Compazine® Compazine®: 25 mg rectally or neuroleptic malignant syn-
Thorazine® drome
Tigan®

Isometheptene 2 tabs initially, then 1 in 1 hour if Drowsiness, dizziness, rash
Midrin® needed; no more than 5 pills/day

and 10 pills/week
Note: Avoid if taking MAO-I or uncontrolled
high blood pressure or glaucoma.

Dihydroergotamine Nasal spray: 1 spray (0.5 mg) in Nausea, chest tightness, leg cramps,
DHE-45® each nostril. May repeat in vomiting, increased blood
Migranal® 15 min. Maximum: 4 sprays/day, pressure

8 sprays/week.
Note: Avoid with erythromycin.

Triptans Available as injections, nasal Tingling, anxiety, nausea, sedation,
Imitrex® sprays, and oral pills. weakness, chest/neck tightness
Maxalt® Imitrex pills: 50–100 mg; may
Zomig® repeat once in 2 h
Relpax® Note: Avoid if heart disease or uncontrolled
Axert® high blood pressure
Amerge®

Frova® .

Remember:
1. Read the labels of your medicine to identify what you’re taking.
2. Take acute care medicines at the beginning of a bad headache attack, when symp-

toms are still mild. If you have warning signs before a headache starts, use acute
therapy when the warning signs occur.

3. Limit acute care medications to no more than 3 days/week to avoid medication
overuse headache.
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Section II: Preventive Medications

For prevention of frequent headache (more than 3 days/week).

Medication Dosage Common side effects

Anti-depressant Elavil or Tofranil: 25–100 mg Sedation, dry mouth, dizziness,
Tricyclic: 2 hours before bed weight change, sexual
   Elavil® Paxil: 5–20 mg twice daily dysfunction, blurred vision,
   Tofranil® Note: Avoid tricyclic if glaucoma. urine retention
SSRI:
   Paxil®

Antihypertensive Inderal 80–160 mg daily; long- Depression, sedation,
Inderal® acting form may be used once daily constipation, dizziness
Calan® Calan: 240–480 mg daily; long-

acting form may be used once
daily

Anti-epilepsy Depakote: 125–250 mg twice daily Weight change, hair thinning,
Depakote® Neurontin: 100–400 mg tremor, bleeding, nausea,
Neurontin® 2–3 times daily dizziness, rash, sleepiness,
Topamax® Topamax: 50–100 mg twice daily numbness, nausea

Antihistamine Periactin: 4 mg 2–3 times daily Drowsiness, weight gain, dry
Periactin® Note: Avoid if glaucoma or using mouth, constipation

MAO-I.

Remember:

1. Don’t expect headache reduction for at least 2–3 weeks after starting preventive
medications.

2. Take preventive medications every day. Acute care medications can also be used
for infrequent, severe headaches.

3. Once headaches are controlled, take preventive medications for 4–6 months
before trying to taper the dose. If headaches return when the dose is tapered,
resume the previously effective dose. Try to taper the dose again in 6 months.

4. Anti-inflammatory medications, such as naproxen 250–500 mg twice daily, may
be used during the menstrual week for menstrual headache or taken for several
weeks while tapering off pain killers in patients with medication overuse head-
ache.
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ACUTE MIGRAINE THERAPY TARGET GOALS

What Is Acute Migraine Therapy?

Acute migraine therapy is used to treat an individual headache episode.
Acute migraine medications, which include analgesics and triptans, should
effectively relieve the symptoms of migraine and disability that occur with
the migraine.

Acute migraine medications should be limited to a maximum of 3 days per
week on a regular basis. Regular use of any acute care medication for more
than 3 days per week over several weeks to months can result in a worsening
pattern of headache, called medication overuse headache.

If you have frequent headaches and need to use your acute care medication
more often than 3 days per week, talk to your doctor about considering the
addition of a migraine preventive therapy.

How Do I Use Acute Migraine Therapy?

In general, acute care medications are most effective when they are used
before a migraine episode becomes severe or you have to reduce your activities
because of your headache. Some medications, such as the triptans, are still
effective when used to treat migraines that are already severe. Migraine relief,
however, will be faster and more complete if any acute treatment, including
triptans, is taken earlier during a migraine episode.

 You have been prescribed the following specific acute migraine therapy:

Drug name and dose: ______________________________________________________
Route of administration:

• Oral tablet (take with water)
• Orally dissolving tablet (take without water)
• Nasal spray
• Injection

When a migraine begins, take _______________________________________ .
You may repeat the dose in _______ hours.

What Should I Expect?

Realistic target goals for acute care medication include:
• Rapid relief of all migraine symptoms

� Relief should be obtained within 2 hours
� Some treatments achieve faster relief
� If relief is taking longer than 30–60 minutes, consider asking your doctor to

adjust your treatment.
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• Complete relief of all migraine symptoms
� Within 2 hours, all symptoms of migraine should be gone.
� Consider asking for a medication adjustment if you have persistent pain.

• After you initially treat your headache, the headache should not come back within 24 hours.

• You should not have any side effects that make you reluctant to use your medication.

ACUTE MIGRAINE THERAPY SATISFACTION ASSESSMENT

Try your new acute migraine therapy for three migraine episodes to accu-
rately assess its efficacy. Keep track of how effectively your treatment goals
were met by completing the chart below. Write down how long it took to achieve
headache relief. Circle yes or no responses for the remaining questions.

Headache 1 Headache 2 Headache 3
Date: __/__/__ Date: __/__/__ Date: __/__/__

How quickly did you achieve relief of
your migraine symptoms?
(record minutes or hours)

Was relief fast enough for you? Yes No Yes No Yes No
Did your migraine symptoms

go away completely? Yes No Yes No Yes No
Is the formulation you’re using (tablet,

dissolving tablet, nasal spray, or injec-
tion) convenient and effective for you? Yes No Yes No Yes No

Are you having any troublesome side
effects that make you hesitant to use
your medication? Yes No Yes No Yes No

List any troublesome side effects or other comments:

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

After treating three headaches, are you satisfied with this treatment? Yes No

If No, why not? ______________________________________________________________
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HEADACHE MEDICATION GUIDE
For Cluster Headaches

Section I: Acute Care Medications

Medication Dosage Common side effects

Oxygen 100% oxygen at 7–8 L/minute for Generally well tolerated.
10 minutes by face mask. May repeat
up to 4 times daily.

Dihydroergotamine Nasal spray: 1 spray (0.5 mg) in Nausea, chest tightness, leg cramps,
DHE-45® each nostril. May repeat in 15 vomiting, increased blood
Migranal® minutes. Maximum: 4 sprays/day, pressure.

8 sprays/week.
Note: Avoid with erythromycin.

Triptans: Imitrex injection: 6 mg Tingling, anxiety, nausea, sedation,
Imitrex® subcutaneously weakness, chest/neck tightness.

Note: Avoid if heart disease or uncontrolled
high blood pressure is present.

Lidocaine 4% intranasal lidocaine: 1 mL in Generally well tolerated.
nostril on painful side. Lie with
head extended for 1 minute.
May repeat once.

Steroid Dexamethasone: 8 mg single dose High blood pressure, increased
Dexamethasone blood sugar, confusion, tremor,

stomach ulcers. More serious
side effects include cataracts,
bone thinning and necrosis.

Section II: Preventive Medications

Medication Dosage Side effects

Antihypertensive Calan: 240–480 mg/day; long- Constipation, diarrhea, dizziness,
Calan® acting form may be used fluid retention

once daily.

Anti-epilepsy Depakote: 125–250 mg twice Weight gain, hair thinning, tremor,
Depakote® daily bleeding, nausea, dizziness, rash
Neurontin® Neurontin: 100–400 mg
Topamax® 2–3 times daily

Methysergide 4–8 mg daily Leg cramps, leg swelling, numbness
Not available Drug holiday every 6 months. in fingers/toes, chest pain,
in the Check periodic CXR, IVP, nausea; rarely retroperitoneal
United States abdominal CT fibrosis

Continued
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Medication Dosage Side effects

Lithium 600–1200 mg daily to achieve Tremor, confusion, decreased
Lithobid® blood level of 0.6–1.2 thyroid function, increased

May combine with calcium urination, blurred vision, nausea,
channel blocker fatigue, weight gain, swelling.

May treat tremor with Inderal®.

Indomethacin Indocin: 25–50 mg 2–4 times Gastric irritation, dizziness, fatigue,
Indocin® daily ringing in ears

Note: Used to rule out Chronic Paroxysmal Headache,
a rare, cluster-like headache in women.

Triptan Imitrex pills: 25–50 mg at bed Tingling, anxiety, nausea, sedation,
Imitrex® (used short-term for severe weakness, chest/neck tightness
Maxalt®  cluster period)
Zomig® Note: Avoid if heart disease or
Relpax®  uncontrolled high blood pressure.
Axert®

Amerge®

Frova®

Antihistamine Periactin: 4 mg 2–3 times daily Drowsiness, weight gain, dry
Periactin® Note: Avoid if glaucoma or mouth, constipation

using MAO-I.

CT, computed tomography; CXR, chest x-ray; IVP, intravenous pyelogram.
Occasionally used for prevention of cluster headaches: anti-nausea medications, anti-anxiety

medications, antidepressants, propranolol, and anti-inflammatory medications. For doses and side
effects, refer to migraine/tension-type medication sheets.

Discontinue alcohol intake and smoking during cluster: both aggravate cluster headaches and
nicotine decreases medication effectiveness.
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MEDICATION OVERUSE OR REBOUND HEADACHE

If you have frequent headaches, your doctor may talk to you about medi-
cation overuse or drug rebound headaches. People who get headaches often
notice they develop more frequent and more severe headaches when they are
regularly using acute care headache or pain medications (e.g., aspirin,
ibuprofen, Tylenol®, Excedrin®, narcotics, or triptans) more than 3 days a
week. Medication overuse headaches are generally a dull, everyday head-
ache pain that seems to wax and wane throughout the day. Although taking
headache or pain medication will make the headache temporarily better, fre-
quent use of medication may actually be making the headache worse.

How Can a Pain Reliever Cause Pain?
Medication overuse headaches are similar to caffeine withdrawal symptoms.

Coffee drinkers typically awaken with a morning headache and irritability,
which are relieved after drinking a cup of coffee. After several hours, when the
coffee is out of their system, the caffeine-withdrawal headache and irritability
return. Coffee drinkers will “medicate” these symptoms with “doses” of coffee
throughout the day. Because they don’t wake up during the night for coffee,
their symptoms are usually at their worst when they wake up in the morning,
announcing, “Nobody better talk to me until I’ve had my cup of coffee.” Cof-
fee drinkers easily recognize these symptoms as caused by caffeine. They know
that stopping caffeine for a few days will not improve their symptoms, and may
even make them temporarily worse. Once they’ve avoided coffee for several
weeks, though, they will no long have these cycling headaches and irritability.

This same pattern occurs in the medication overuser, who wakes early with a
bad headache and takes a headache pill. When the headache returns in 3 or 4
hours, they take more pills, and may repeat this several times throughout the day.

How Are Medication Overuse Headaches Treated?
Medication overuse headaches must be treated by medication withdrawal.

Under medical supervision, analgesics and triptans can be discontinued. Nar-
cotics and barbiturate combinations (e.g., Fiorinol® or Fioricet®) are tapered.
Sometimes people use medications during this withdrawal period that do not
cause rebound headache, such as naproxen, Celebrex®, or Ultram®.

Improvement after medication withdrawal is usually not seen for several
weeks to months after stopping the overused medication (see Fig. 3 [1]).
Because medication overuse headache only occurs in people with an underly-
ing headache disorder, like migraine or tension-type headaches, all headaches
will not be cured by discontinuing daily medications.
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Standard headache preventive medications (such as antihypertensives, anti-
depressants, and anti-epileptics) tend not to work when people are also using
daily pain killers. So you may want to talk to your doctor about a second trial
of a medicine that was found to be ineffective while you were also using daily
or near daily pain killers.

How Can I Avoid Medication-Overuse Headaches?

To avoid developing medication overuse headaches, don’t regularly take
acute care or pain medications more than 3 days per week. You need to have at
least 4 days per week with no acute care medication. This means you cannot use
aspirin  2 days, a triptan 3 days, and a narcotic 2 days each week. Maintaining a
headache diary can help identify if you are overusing a single medication or a
combination of several medications. If you regularly have headaches more than
3 days per week, talk to your doctor about preventive headache treatments.
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Fig. 3. Percentage of patients experiencing headache improvement after discontinuing
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medications, although early improvement 1 month after discontinuing occurs in only about
30% of patients.
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CME QUESTIONS

1. Patients with chronic headaches rate which of the following as the most impor-
tant doctor attribute?

a. Doctor provides information and explains headache care.
b. Doctor is recognized as a national expert in pain management.
c. Doctor is knowledgeable about all the latest medications.
d. Doctor is friendly to patients and staff.

2. Pain education results in which of the following benefit(s)?

a. Decreased catastrophizing
b. Decreased disability
c. Improved motion
d. All of the above
e. None of the above

3. Which of the following education delivery systems is/are effective?

a. Brief instruction by a health care provider
b. Written materials, videos, and audio presentations
c. Internet resources
d. All of the above
e. None of the above

4. Effective techniques for closing pain gates include:

a. Exercise
b. Relaxation
c. Repeating positive messages
d. All of the above
e. None of the above
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case history, 75–76
epidemiology, 77–79
evaluation, 79–84
psychological factors, 83–84
treatment, 84–86

Acetaminophen
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response to, 158f
Acute care medication

for headache, 48f
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treatment, 64, 65f
Acute pain

course, 22f
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Adalimumab, 103t
Adenosylmethionine

for fibromyalgia, 159
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headache, 171–172
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headache treatment, 180
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treatment, 180
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assessment, 174
pain assessment, 173–179
pain treatment, 179–180
psychosocial factors
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172f
assessment, 176–177
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Adult pain

childhood stressors, 240–241
AED. See Antiepileptic drugs (AED)
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analgesics, 226
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Alendronate
for osteoporosis, 211

Allodynia, 113
Alternative/complementary medicine

for arthritis, 106
Alternative medicine

for arthritis, 106
elderly, 228
ethnicity, 227–228, 228f

Amerge
for cluster headache, 317
for headache, 312

Amitriptyline (Elavil), 125f
dosing guide, 305t
for neuropathic pain, 123

Anakinra, 103t
Analgesic overuse headache, 46
Analgesics

documentation, 271f
ethnicity, 226
for fibromyalgia, 159
for headache, 312

Antidepressants, 122–123
for fibromyalgia, 159

Antiemetics
for pain during pregnancy, 196

Antiepileptic drugs (AED), 121–122
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for headache prevention, 313
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for headache prevention, 313
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for headache prevention, 313
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for headache, 312
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B

Back exercise, 300
Back pain, 61f, 131
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prevalence, 244f
effective treatment, 69–70
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opioid vs nonopioid analgesics,

274f
pain drawing, 7f
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prognosis, 58f
return to work, 60b
risk factors, 59b
treatment, 64, 65–69, 65f, 67t

Beck Depression Inventory, 245
Bell’s palsy

pregnancy, 190, 191f
Bicycling

for elderly chronic pain, 209
Biofeedback

for elderly chronic pain, 209
for pain during pregnancy, 194

Bisphosphonates
for osteoporosis, 211

Body mass index (BMI)
calculating, 256b
interpreting, 256b
low-back pain, 255f

Body reconditioning exercises, 298
Brain

pain, 294–295
Brain tumors

pregnancy, 189
Breastfeeding

headache, 189
sumatriptan, 196

Brivudin
for herpes zoster, 124, 124t

C

Calan
for cluster headache, 316
for headache prevention, 313
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CAM. See Complementary Alternative
Medicine (CAM)

elderly, 228
ethnicity, 227–228, 228f

Capsaicin
cream, 122t
for elderly chronic pain, 210
for neuropathic pain, 123

Carbamazepine
for trigeminal neuralgia, 213

Car mechanics, 59
Carnett’s sign, 82, 82f
Carpal tunnel syndrome

pregnancy, 190, 191f, 192f
Case history

abdominal pain, 75–76
arthritis, 91–92
cervical and lumbar pain, 55–56
fibromyalgia, 147–148
geriatrics, 201–202
headache, 33–34
myofascial pain, 131–132
neuropathic pain, 111–112
patient education materials, 289–290
pediatric pain, 167–168
pregnancy, 185–186
psychological comorbidity, 237–238
symptom magnification, 17–18

CBT. See Cognitive-behavior therapy
(CBT)

Center for Epidemiological Studies-De-
pression Scale, 245

Cerebral venous thrombosis
pregnancy, 189

Cervical and lumbar pain, 55–70
case history, 55–56
epidemiology, 56–60
historical evaluation, 61b
physical examination, 62b
prevalence, 57f
treatment, 64–70

Cervical or lumbar pain
management, 68f

Cervical radiculopathy
evaluation, 62t
motor testing, 63f
sensory testing, 63f

Chest pain
children and adolescents, 173

evaluation, 178
Chief complaint, 6f
Child abuse, 83

chronic pain, 240
Childhood stressors

adult pain, 240–241
Children, 11

chest pain, 173
etiology, 175t
evaluation, 178

chronic pain syndrome, 169–173
with frequent aches and pains, 168f
headache, 171–172

assessment, 174–176
headache drawing, 176
headache treatment, 180
migraine

treatment, 180
musculoskeletal pain, 169–171, 170f

assessment, 174
nonspecific musculoskeletal pain, 169f
pain assessment, 173–179
pain treatment, 179–180
psychosocial factors

evaluation, 179
recurrent abdominal pain, 172–173, 172f

assessment, 176–177
etiology, 173b
evaluation, 178f
organic pathology, 178f

recurring pain prevalence, 170f
Chiropractors, 24
Chronic back pain

depression
prevalence, 244f

opioid vs nonopioid analgesics,
274f

risk factors, 59b
Chronic cervical or lumbar pain

management, 68f
Chronic headache, 307–319

disability, 36f
epidemiology, 34–38
impact, 34–38

Chronic lumbar pain, 20
management, 68f
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Chronic neck and back pain
effective treatment, 69–70
treatment, 65–69, 67t

Chronic neck pain
epidemiology, 58
risk factors, 59b

Chronic pain, 3–8
anxiety, 242
assessment tools, 5–8
child abuse, 240, 241f
defined, 17
depression, 242
elderly

medications, 210–213
nonpharmacological therapy, 209–210
treatment, 209–213

epidemiology, 3–5
ethnicity, 219–229

case history, 219–220
expected course, 22–23
gender, 219–224
geriatrics, 202–213
medications

dosing guide, 305t
obesity, 253–263, 257–259

case history, 253–254
opioids, 269–286, 276b

case history, 269–286
rationale, 271–275

pathogenesis, 17–27, 19f, 21f
pathophysiology, 20–22
predictors, 23–24, 24t
prevalence, 202f
psychological distress, 240f

treatment, 246–248
psychological treatment, 246–247
return to work, 67–69
smoking, 195f
treatment, 12

documentation charting sheets,
277b–279b

gender, 223–224
time consuming, 12

Chronic pain syndrome
children and adolescents, 169–173

Chronic pancreatitis, 79
diagnosis, 83b

evaluation, 83
treatment, 86, 86t

Citalopram, 122t
Cluster headache, 34–35, 35, 43, 44, 47–50

medication guide, 316
treatment, 49b

Codeine
for pain during pregnancy, 196

Coffee, 318
Cognitive-behavior therapy (CBT), 247t

for arthritis, 104, 105
for chronic pain, 246–248
for elderly chronic pain, 209

Comorbid psychological symptoms
treatment, 246

Compazine
for headache, 312

Complementary and alternative medicine
(CAM)

for arthritis, 106
elderly, 228
ethnicity, 227–228, 228f

Complex regional pain syndrome (CRPS),
125–126

diagnosis, 116b
epidemiology, 115–116
symptoms, 117f

Comprehensive myofascial pain manage-
ment, 144

Conception
safe pain treatment during, 195t

Constipation, 275
Construction workers, 24, 59
Cost

rheumatoid arthritis, 93f
COX 2 inhibitors

for elderly chronic pain, 210
risks, 272

CRPS. See Complex regional pain syn-
drome (CRPS)

Cue-controlled relaxation, 303–304
Cultural differences

pain, 225–228
Cyclooxygenase 2 (COX 2) inhibitors

for elderly chronic pain, 210
risks, 272

Cyclosporin, 103t
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D
Degenerative arthritis, 94
Dentists, 24
Depakote

for cluster headache, 316
dosing guide, 305t
for headache prevention, 313

Depression, 75, 243–244
chronic back pain

prevalence, 244f
chronic pain, 242
with fibromyalgia

treatment, 160t
predictions, 244b
screening tools, 245

Desipramine, 122t
Dexamethasone

for cluster headache, 316
Diabetic neuropathic pain

risk factors, 114t
Diabetic neuropathy

epidemiology, 114
Dihydroergotamine

for cluster headache, 316
for headache, 312

Disability, 5f
associated with fibromyalgia, 153, 153f
chronic headaches, 36f
headache, 36
migraine, 37f
obesity, 255f

Disease-modifying antirheumatic drugs
(DMARD), 103, 103t

Distress, 5f
DMARD, 103, 103t
Dorsal horn, 20
D-penicillamine, 103t
Dry needling, 144

with strengthening exercise, 143t

E

Early neuropathy
joint position testing, 120f
vibratory sense testing, 120f

Education
for arthritis, 103–104
for fibromyalgia, 159

Elavil
dosing guide, 305t
for headache prevention, 313

Elderly
chronic pain

medications, 210–213
treatment, 209–213

complementary and alternative medi-
cine, 228

fractures, 204
headaches, 205–206, 206f
hip fractures, 205f
lumbar stenosis, 204–205
osteoporosis, 204, 205f
peripheral neuropathy, 118
trigeminal neuralgia, 207

Electromyography (EMG), 121
Epidural steroid injections

for elderly chronic pain, 210
Erythrocyte sedimentation rate (ESR), 207
ESR, 207
Estradiol, 222f

pain threshold, 223f
Etanercept, 103t
Ethnicity

chronic pain, 219–229
case history, 219–220

complementary and alternative medi-
cine, 227–228, 228f

hip pain, 220f
knee pain, 220f
osteoarthritis, 227f
pain, 225–228

perception, 225–226
pain tolerance, 225f

Excedrin
for headache, 312

Exercise, 297–301
for arthritis, 104–105
obesity, 260b
pain protection, 298
pain reduction, 297–298
sample logs, 261b, 262b, 263b

F

Famciclovir
for herpes zoster, 124t
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Fatigue
with fibromyalgia
treatment, 160t

Fentanyl, 275
Fibromyalgia, 6, 147–161

assessment, 154, 155b
case history, 147–148
defined, 148–150
diagnosis, 149b
disability associated with, 153, 153f
epidemiology, 151–153
evaluation, 154–155
gabapentin for, 159
gender differences in symptoms,

152f
long-term outcome, 158f
multidisciplinary treatment, 159
vs myofascial pain, 134f
online resources, 161b
pain drawing, 149f
pharmacological treatment, 159
psychological comorbidity, 151
psychological symptoms, 153b
quality of life, 151
recording sheet, 155f
vs rheumatoid arthritis, 152f
symptom focused treatment, 160t
symptoms, 151b
tender points, 150f
therapy

response to, 158f
treatment, 157–160

Fibromyalgia Impact Questionnaire (FIQ),
154, 156b–157b

Flare management, 301
Focused skills training

for arthritis, 104
Fractures

elderly, 204
treatment, 211

Frova
for cluster headache, 317
for headache, 312

Functional bowel disorders
physician attitude toward, 76f
treatment, 85f

G

Gabapentin (Neurontin), 121–122, 122t,
274

dosing guide, 305t
for fibromyalgia, 159
pregnancy, 195t
for trigeminal neuralgia, 213

Gate theory, 293–296, 294f
Gender

chronic pain, 219–224
chronic pain treatment, 223–224
differences

in fibromyalgia symptoms, 152f
hip pain, 220f
knee pain, 220f
pain perception, 219–220

General Health Questionnaire 12, 245
Geriatric pain assessment, 207–208
Geriatric Pain Measure questionnaire, 207,

208t
Geriatric pain syndromes, 203b
Geriatrics

case history, 201–202
chronic pain, 202–213
chronic pain complaints, 203–207
musculoskeletal pain, 204–205

Giant cell arteritis, 206–207
treatment, 212

Gold, 103t
Growing pains, 167

H

Hairstylists, 24, 59
Headache, 3–8, 33–51. See also specific

type
acute care medication, 48f
balancing act, 308–309
breastfeeding, 189
case history, 33–34
children and adolescents

assessment, 174–176
treatment, 180

in children and adolescents, 171–172
diagnosis, 39–45, 41f
diary samples, 42f–43f, 309
disability, 36
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elderly, 205–206, 206f
evaluation, 38–39, 39b
with fibromyalgia

treatment, 160t
impact, 36
medication guide, 312
pain drawing, 6f
pregnancy, 186–189
preventive therapy, 48f
treatment, 44–51
warning signs, 38b

Headache drawing
child, 176

Headache-free diet, 310–311
Headache patterns

women, 50
Head injury, 35
Health care occupations, 24
Heat, 294
Herpes zoster

antiviral therapy, 124t
Hip fractures

elderly, 205f
Hip pain

ethnicity, 220f
gender, 220f

Hispanics
analgesics, 226

HIV-related neuropathy, 117
Hot packs

with strengthening exercise, 143t
Housekeepers, 24
Human immunodeficiency virus (HIV)

related neuropathy, 117
Hydrocodone

dose equivalents, 285t
dosing guide, 305t

Hydroxychloroquine, 103t
Hyperalgesia, 113
Hypertension

with analgesics, 273f

I
IBS. See Irritable bowel syndrome (IBS)
Ibuprofen (Motrin)

dosing guide, 305t
for headache, 312
pain threshold, 225f

Imipramine (Tofranil), 122t
dosing guide, 305t

Imitrex
for cluster headache, 316, 317
for headache, 312

Inderal
for headache prevention, 313

Indocin
for cluster headache, 317

Indomethacin
for cluster headache, 317

Inflammatory arthritis
clinical features, 96f

Infliximab, 103t
Injury, 11

neurological changes, 22t
Interferential current therapy

with strengthening exercise, 143t
Internet screening tools

psychological distress, 245b
Intracranial hypertension

pregnancy, 189
Irritable bowel syndrome (IBS), 75, 150

diagnosis, 78b, 81b
epidemiology, 77–78
evaluation, 80
with fibromyalgia

treatment, 160t
impact, 79f
medication therapy, 85t
symptoms, 80b
treatment, 84–85

Ischemic compression
with strengthening exercise, 143t

Isometheptene
for headache, 312

J

Janitors, 24, 59
Joint changes

arthritis, 95f
Joint involvement

osteoarthritis, 94f
Joint pain

assessment sheet, 97f–98f
Joint position testing

early neuropathy, 120f
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Knee
osteoarthritis

treatment, 209f
Knee pain

gender, 220f

L

Lateral epicondylitis (tennis elbow), 133
Lateral femoral cutaneous nerve

numbness, 193f
Leflunomide, 103t
Leg exercise, 300
Levator scapulae muscle, 135

referral pattern, 138f
Lidocaine

for cluster headache, 316
for elderly chronic pain, 210
patch, 122t

Lithium
for cluster headache, 317

Lithobid
for cluster headache, 317

Localized pain
evaluation, 139t

Long-acting opioids, 122t
Low-back pain, 61f, 131

BMI, 255f
epidemiology, 58
pain drawing, 7f
prognosis, 58f

Lumbar pain, 20, 55–70
management, 68f

Lumbar radiculopathy
evaluation, 62t
sensory testing, 64f

Lumbar stenosis
elderly, 204–205
natural history, 205f
outcome, 211f, 212f
treatment, 211–212

M

Maids, 59
Malingerer

identifying, 24–25
warning signs, 25b

Maxalt
for cluster headache, 317
for headache, 312

Medical Outcomes Study Health Survey
(SF-36), 151

Medication abuse behaviors
outpatients, 275f

Medication overuse headache, 44, 46f,
318–319

treatment, 47b
Meningiomas

pregnancy, 189
Meralgia paresthetica, 193f
Methadone, 122t

dosing guide, 305t
for neuropathic pain, 123

Methotrexate, 103t
Methylprenisolone

for arteritis, 212
Methysergide

for cluster headache, 316
Migraine, 33, 43, 46–47

adolescents
prevalence, 176f

children and adolescents
treatment, 180

disability, 37f
mechanism, 307–308, 308f
medication guide, 312
pain drawing, 7f
pediatric vs adult, 175t
pregnancy, 188, 188f
prevalence, 35f
treatment, 47f

goals, 314–315
satisfaction assessment, 315

Minocycline, 103t
6-minute walk test, 207
Mood

obesity, 255f
Mood disorders

prevalence, 239f
Morphine, 273

dosing guide, 305t
Morton’s neuroma, 118, 118f, 119t
Motor testing

cervical radiculopathy, 63f
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Motrin. See also Ibuprofen (Motrin)
dosing guide, 305t

Multimedia education, 291
Musculoskeletal pain

children and adolescents, 170f
assessment, 174

in children and adolescents, 169–171
geriatrics, 204–205
obesity, 258f
prevalence, 4f

Myofascial abdominal wall pain, 82f
epidemiology, 78
treatment, 85

Myofascial low-back pain
pain drawing, 7f

Myofascial pain, 131–145
case history, 131–132
defined, 132–133
epidemiology, 133–134
evaluation, 80–81, 136–140
vs fibromyalgia, 134f
pharmacological therapy, 144
physical therapy, 140–142
treatment, 140–144, 141t, 142f

Myofascial release
with strengthening exercise, 143t

N
Naproxen, 273

for headache, 312
NCV, 121
Neck pain, 55

effective treatment, 69–70
epidemiology, 58
evaluation, 60–65
risk factors, 59b
treatment, 64, 65–69, 65f, 67t

Neck rotation exercise, 299
Nerve conduction velocity (NCV), 121
Neurontin. See also Gabapentin

(Neurontin)
for cluster headache, 316
dosing guide, 305t
for headache prevention, 313

Neuropathic pain, 111–126
case history, 111–112
defined, 112–113
evaluation, 117–121

first-line therapy, 121–123
medication for, 122t
second-line therapy, 123
treatment, 121–126

Neuropathic pain syndrome, 113b
epidemiology, 114–117

Neuropathy
pregnancy, 190–192

New-onset back pain
pregnancy, 189f

Nicotine, 195
Nonopioid analgesics

risks, 272–273
Nonorganic pathology

signs, 26
Nonspecific musculoskeletal pain

children, 169f
Nonsteroidal anti-inflammatory drugs

(NSAIDs)
for arthritis, 102
for elderly chronic pain, 210
hypertension with, 273f
for pain during pregnancy, 196
prescribing habits, 271f
risks, 272

Normal activities
identifying and resuming, 248b

Nortriptyline, 122t
NSAID. See Nonsteroidal anti-inflamma-

tory drugs (NSAIDs)
Nurses, 24
Nurse’s aides, 24, 59
Nurse’s Health Survey, 272

O

Obesity, 104
assessment, 256–257
chronic pain, 253–263, 257–259

case history, 253–254
chronic pain comorbidity, 254–256
disability, 255f
exercise, 260b
mood, 255f
musculoskeletal pain, 257f, 258f
pain, 255f
prevalence, 254f

Occupational therapy
for arthritis, 104–105
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Occupations, 24, 59
Online resources

fibromyalgia, 161b
psychiatric screening tools, 160t
psychological distress, 245b

Opioids, 12
abuse and misuse, 275–286

minimizing risk, 276–278
appropriate dosing, 285–286
benefits, 273
chronic pain, 269–286, 276b

case history, 269–286
rationale, 271–275

contract, 281b
dose equivalents, 285t
end points, 283t
goal-contingent therapy, 279
for pain during pregnancy, 196
patient responsibility, 284–285
prescribing habits, 271f
treatment goals, 282t

Osteoarthritis, 91–92
diagnosis, 98–99, 101b
joint changes, 95f
joint involvement, 94f
knee

treatment, 209f
medications, 102
race, 227f

Osteoporosis
elderly, 204, 205f
treatment, 211

Outpatients
medication abuse behaviors, 275f

Oxycodone, 273, 275
dose equivalents, 285t

Oxygen
for cluster headache, 316

P

Pain. See also specific area
ethnic/cultural differences, 225–228
evaluation, 139t
with fibromyalgia

treatment, 160t
location, 4f, 5
obesity, 255f

pregnancy, 185–197, 187f
nonpharmacological treatment, 194–

195
treatment, 194–196

prevalence, 4f
by weight category, 254f
weight reduction, 259t

Pain drawing, 5f, 6f–7f, 8
fibromyalgia, 149f

Painful feet
etiology, 119t

Painful foot syndrome, 118f
Painful phantom limb, 21
Pain management, 11–13

rationale, 293–296
Pain perception

African Americans, 225–226
ethnicity, 225–226
gender, 219–220
psychological differences, 222–223

Pain syndrome
pregnancy, 186–192

Pain tolerance
race, 225f

Paroxetine (Paxil), 122t
dosing guide, 305t
for headache prevention, 313

Patient education materials, 289–291
benefits, 291f
case history, 289–290

Paxil, 122t
dosing guide, 305t
for headache prevention, 313

Pediatric pain, 167–181
case history, 167–168

Pediatric Quality of Life Inventory,
179

Pelvis exercise, 300
Penicillamine, 103t
Periactin

for cluster headache, 317
for headache prevention, 313

Peripheral neuropathy, 119t
elderly, 118

Peripheral vascular disease, 119t
Phenytoin

for trigeminal neuralgia, 213
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for arthritis, 104–105
trigger points, 142f

Physicians
attitude toward functional bowel disor-

ders, 76f
Piriformis muscle

anatomy of, 136f
trigger point

referral pattern from, 136f
Piriformis syndrome, 133
Pituitary adenomas

pregnancy, 189
Plantar fasciitis, 118f, 119t
Polymyalgia rheumatica

symptoms, 206t
Postherpetic neuralgia, 124–125

epidemiology, 114
prevalence, 115f

Posttraumatic headache, 46–47
treatment, 47f

Prednisone
for arteritis, 212

Pregnancy, 222
back pain, 189–190
Bell’s palsy, 190, 191f
carpal tunnel syndrome, 190, 191f,

192f
case history, 185–186
gabapentin, 195t
headache, 186–189
medications during, 196
migraine, 188, 188f
neuropathy, 190–192
new-onset back pain, 189f
pain, 185–197, 187f

treatment, 194–196
pain syndrome, 186–192
safe pain treatment during, 195t
tension-type headaches, 188
testing, 192–194

Premorbid psychological factors, 238–242
Primary gain, 244–245
PRIME-MED, 245
Progressive exercise

for elderly chronic pain, 209
Progressive muscle relaxation, 303

Pseudotumor cerebri
pregnancy, 189

Psychiatric disorders
rheumatoid arthritis vs fibromyalgia, 152f

Psychological comorbidity, 237–249
case history, 237–238

Psychological distress
chronic pain, 240f

treatment, 246–248
Internet screening tools, 245b

Psychological pain management, 246b,
303–305

Psychological treatment
for arthritis, 105–106

Psychosocial factors
children and adolescents

evaluation, 179

Q

Quadratus lumborum
muscle anatomy, 135f
trigger points, 135f

Quadratus lumborum syndrome, 131, 133
Quality of life

with fibromyalgia, 151
rheumatoid arthritis vs fibromyalgia,

152f
screening, 245

R

Race. See also Ethnicity
osteoarthritis, 227f
pain tolerance, 225f

Range of motion exercise
for arthritis, 104–105
with strengthening exercise, 143t

Rebound headache, 44, 318–319
Reconditioning exercises

for lumbar stenosis, 211–212
Reconsultation rate

symptoms persistence, 23f
Recurrent abdominal pain

children and adolescents, 172–173, 172f
assessment, 176–177
etiology, 173b
evaluation, 178f
organic pathology, 178f
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Recurring headache, 44f
Recurring pain prevalence

children and adolescents, 170f
Reglan

for headache, 312
Relaxation, 303–304

for pain during pregnancy, 194
Relpax

for cluster headache, 317
for headache, 312

Return to work
back pain, 60b
chronic pain, 67–69

RF, 102
Rheumatoid arthritis

cost, 93f
diagnosis, 100–102
evaluation, 101b
vs fibromyalgia, 152f
joint changes, 95f
medications, 103

Rheumatoid factor (RF), 102
Rhomboid muscle, 135

referral pattern, 137f
Risedronate

for osteoporosis, 211

S

S-adenosylmethionine
for fibromyalgia, 159

Scalene muscle, 135
referral pattern, 137f

Scalp, 307
Sciatica, 133, 211–212
Screening tools

anxiety, 245
depression, 245

Secondary gain, 244–245
Selective serotonin reuptake inhibitors (SSRI)

for elderly chronic pain, 210
for fibromyalgia, 159

Sensory testing
cervical radiculopathy, 63f
lumbar radiculopathy, 64f

Serratus anterior muscle, 135
referral pattern, 138f

Sertraline (Zoloft)
dosing guide, 305t

Sexual abuse, 75
chronic pain, 242

SF-36, 151
Shoulder exercise, 299
6-minute walk test, 207
Sleep disturbance

with fibromyalgia
treatment, 160t

Smoking
cessation, 195
chronic pain, 195f

Spinal stenosis, 201
Spray and stretch

with strengthening exercise, 143t
SSRI, 122t

for elderly chronic pain, 210
for fibromyalgia, 159

Stationary bicycling
for elderly chronic pain, 209

Steroids
for cluster headache, 316

Strengthening exercise, 299
for arthritis, 104–105
supplemental treatment with, 143t

Stress, 238, 242–243
Stress management, 304

for arthritis, 105
for pain during pregnancy, 194

Stretching exercises, 298
whole body, 299–300

Stroke
pregnancy, 189

Sulfasalazine, 103t
Sumatriptan

during breastfeeding, 196
Symptom Checklist 10, 245
Symptom magnification, 26, 55

case study, 17–18
Symptoms persistence

reconsultation rate, 23f
Systemic lupus erythematosus

pregnancy, 189

T

Tai Chi
for elderly chronic pain, 209

Target heart rate, 260b
Tarsal tunnel syndrome, 118, 118f, 119t
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Taut bands, 138
TCA, 122t. See also Tricyclic antidepres-

sants (TCA)
Temporal arteritis, 206–207

symptoms, 206t
treatment, 212

Tender points, 132
Tennis elbow, 133
TENS

for pain during pregnancy, 194
with strengthening exercise, 143t

Tension-type headaches, 43, 46–47
medication guide, 312
pregnancy, 188
prevalence, 35f
treatment, 47f

Thermal biofeedback, 304
Tizanidine (Zanaflex), 144

dosing guide, 305t
Tofranil, 122t

dosing guide, 305t
Topiramate (Topamax)

for cluster headache, 316
dosing guide, 305t
for headache prevention, 313

Tramadol (Ultram)
dosing guide, 305t
for fibromyalgia, 159

Transcutaneous electrical nerve stimulation
(TENS)

for pain during pregnancy, 194
with strengthening exercise, 143t

Trapezius muscle, 135
Trazodone

for elderly chronic pain, 210
Tricyclic antidepressants (TCA), 122t

for elderly chronic pain, 210
for fibromyalgia, 159
for headache prevention, 313
rationale, 271–275

Trigeminal nerve, 307
Trigeminal neuralgia

elderly, 207
first-line pharmacological therapy, 213t
treatment, 213

Trigger points, 132
diagnosis, 133b
injections, 143–144

for elderly chronic pain, 210
with strengthening exercise, 143t

physical therapy, 142f
Triptans

for cluster headache, 316, 317
for headache, 46–47, 312
for pain during pregnancy, 196
selection, 49b

Tylenol
for headache, 312

U

Ultram
dosing guide, 305t
for fibromyalgia, 159

Upper trapezius trigger points
referral pattern, 137f

V

Valacyclovir
for herpes zoster, 124t

Valproate (Depakote)
dosing guide, 305t

Vibratory sense testing
early neuropathy, 120f

W

Weight reduction, 104, 257, 258
pain, 259t

Whole-body stretches, 299–300
Women

headache patterns, 50

Z

Zanaflex, 144
dosing guide, 305t

Zoloft
dosing guide, 305t

Zomig
for cluster headache, 317
for headache, 312
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4 A B C D E

Chapter Six
1 A B C D E
2 A B C D E
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3 A B C D E
4 A B C D

Chapter Eleven
1 A B C D E
2 A B C D
3 A B C D E
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