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Series Editor’s Introduction

“They are and suffer, that is all they do”
W.H. Auden 1

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

Helen Keller 2

When patients come to us with their pain, they present us with a marvelous oppor-
tunity – 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. This second edition of Chronic Pain: A Primary Care Guide 
to Practical Management is, once again, an important resource in furthering those 
clinical objectives.

Like the first title in 2005, this updated edition is not only clearly written and 
practical, offering concrete evidence-based approaches to diagnosing and treating 
chronic pain, but it also includes three critical new topics: risk management; pain 
in the shoulder, upper extremity, and lower extremity; and cancer and end-of-life 
pain. The book is again replete with excellent easy-to-understand figures, tables, 
and algorithms. In addition, and very importantly, the screening tools and patient 
education materials that made the first edition so popular have been expanded.

Chronic Pain: A Primary Care Guide to Practical Management (Second Edition) 
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, and 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 

1 From Auden WH. “Surgical Ward” – The Selected Poetry of W. H. Auden. Vintage, New York, 
NY, 1971.
2 From http://www.quotationspage.com/quotes.php3?author = Helen + Keller, http://quota-tions 
page.com/quotes.php3?author = Helen + Keller (accessed July 9, 2004). Quoted also on <http:// 
www.brainyquote.com/quotes/authors/h/helen_keller.html, http://www.brainyquote.com/ quotes/
authors/h/helen_keller.html (accessed July 9, 2004).
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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.

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 provide practical approaches to 
common problems. The books in the Current Clinical Practice Series can be used 
to gain an updated understanding of common problems and/or can be placed on 
office shelves to serve as important references when questions come up during the 
course of patient care. A cornerstone book of this series Chronic Pain: A Primary 
Care Guide to Practical Management (Second Edition) again fulfills the mission of 
this series – it is practical, useful, and highly 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
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Preface

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 constella-
tion of problems often encountered in these patients. When confronted with patients 
suffering from pain, it is important to recognize 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, relationship 

issues) will spontaneously resolve.

The clinical management of chronic pain is frequently requested by patients see-
ing primary care physicians, although most medical schools provide little back-
ground for dealing with these often complex patients. Patients with chronic pain 
typically report a diversity 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, manag-
ing chronic pain generally requires assessment and treatment of pain, associated 
symptoms, and disability.

This book is designed to provide a practical approach to assessing and treating 
the complex issues characteristic of patients with chronic pain. This second edition 
has substantially updated the information provided in the first edition Chronic Pain: 
A Primary Care Guide to Practical Management. It expands the  evidence-based 
recommendations previously provided, and new additions to this edition include the 
following:

● Risk management of patients with chronic pain
● Pain syndromes in the shoulder, upper extremity, and lower extremity
● Cancer and end-of-life pain
● Expanded patient educational materials

The patient educational resources provided in the supplement have been tested 
and refined through use in clinical patients. The popular patient materials included 
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in the first edition have been expanded to include additional resources, such as the 
following:

● Screening tools for depression and anxiety
● Neuropathic pain tools
● Fibromyalgia assessment tools

Incorporating these practical techniques into a busy clinic practice is designed to 
improve the confidence with which the primary care physician can approach patients 
with complex pain complaints, reduce staff stress, and improve patient success.

 Dawn A. Marcus, MD
Professor of Anesthesiology

University of Pittsburgh
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Chapter 1
Chronic Pain and Headache Overview

Key Chapter Points:
● Pain is reported in four out of every ten primary care visits.
● The most common chronic pain locations are the back, head, and joints.
● Nearly half of all patients with chronic pain will report persistent pain  complaints 

when re-evaluated after 1 year.
● Patients typically believe that their healthcare providers are not interested in 

addressing chronic pain complaints.
● A pain drawing can provide a concise picture of a patient’s pain complaints.

Key Words Drawing, Impact, Persistence, Prevalence

Case History

During her annual examination, Ms. Malone, a 53-year-old nurse, reports increased 
interference from her chronic back pain. She developed low back pain while lifting 
equipment at work 2 years earlier. Ms. Malone was initially work disabled for 6 
months, but successfully returned to modified nursing duties after completing 
physical therapy. “I’m still having problems with my back. I’m limited at work. 
I have trouble keeping my house in order, I’m missing my grandkids’ performances 
in school, and don’t even ask about my sleep. Is there anything else we can do?” 
After glancing at his watch, and realizing that the appointment has already extended 
15 minutes beyond schedule, her doctor suggests they schedule a follow-up appoint-
ment to address her ongoing pain complaints. Ms. Malone begins to sob, “You 
don’t believe I have pain! My family doesn’t believe I’m in pain! And my boss is 
positive that I’m making it all up just to get out of work! I’ve been trying to just 
pretend everything’s fine, but it’s not and I need help! Why can’t I find a doctor who 
is willing to help me?”

D. Marcus, Chronic Pain: A Primary Care Guide to Practical Management, 3
© Humana Press, a part of Springer Science + Business Media, LLC 2009



4 1 Chronic Pain and Headache Overview

Chronic Pain: Epidemiology

Chronic pain is a frequent patient complaint, with 70% of patients with persistent 
pain being managed by their primary care physician and only 2% seeing a pain 
management specialist.1 Pain is a primary or secondary complaint in 40% of pri-
mary care office visits (Fig. 1.1).2 A World Health Organization survey of patients 
in primary care in 14 countries revealed that the back, head, and joints are the three 
most commonly affected areas (Fig. 1.2).3 Interestingly, two-thirds of patients 
reported pain affecting more than one body region. As expressed by Ms. Malone, 
nearly half of these patients similarly reported persistent pain complaints when 

Pain as
secondary
complaint

11%

Pain as
primary

complaint
29%Non-pain visit

60%

Fig. 1.1 Percentage of primary care visits for pain (based on Mäntyselkä2).

Fig. 1.2 Pain location reported in international survey of primary care patients (based on 
Gureje3).

17.5
22.8

27.5
32.1

11.7
24.9

28.9
34.3

41.7
45.2

47.8

0 10 20 30 40 50

4 or more pain areas
3 pain areas
2 pain areas
1 pain area

Other site
Abdominal

Chest
Extremity

Joint
Head
Back

Percentage of Patients



re-evaluated after 12 months (49.2%).4 The probability of persistent pain varied 
with the location, with the greatest persistence being seen in the three most com-
monly reported pain areas: back, head, and joint (Fig. 1.3).

As seen in Ms. Malone’s case, chronic pain negatively affects sleep, mood, and 
productivity (Table 1.1). The economic impact of chronic pain is also substantial. 
An estimation of annual costs (2002) on account of chronic low back pain revealed 
that the majority of pain-related costs were indirect, with work absence being the 
most important one (Fig. 1.4).5 About 60% of employed patients with low back pain 
missed at least one work day during the preceding 3 months, with an average loss 
of 33 out of 60 possible work days. These data suggest that healthcare providers 
should minimize concerns about treatment costs to actively address pain complaints 
with a view to reducing disability and avoiding the substantially greater costs of 
pain-related disability.

Fig. 1.3 Percentage of patients with persistence of chronic pain after 1 year by pain location 
(based on Gureje4).
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Table 1.1 Impact of chronic pain (based on Breivik1)

Impact Percentage

Sleep disturbance 65
Mood affected 21
Restricted household chores 54
Restricted social activities 47
Job changed due to pain 29
Job lost due to pain 19

1 Chronic Pain: Epidemiology 5

Healthcare providers are often perceived by their patients as having a negative 
attitude about treating chronic pain. One in three people with chronic pain is not 
currently receiving treatment. This is often due to patient perceptions that their 
healthcare providers cannot help, that they should just live with their pain, or treat-
ments will not be effective (Box 1.1).1 Physicians likewise, report a negative out-
look on chronic pain, with only 15% of primary care physicians endorsing feeling 
comfortable treating patients with chronic pain.6 Primary care physicians are also 
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uncomfortable with the expanded need to prescribe opioids to patients with 
chronic pain; 41% of doctors waited for patients to initiate a request for pain 
medication.

Chronic Pain Assessment Tools

The evaluation of pain begins with identifying pain location. This is most conven-
iently done by asking patients to complete a simple pain drawing (Fig. 1.5). This 
drawing effectively identifies all potentially important pain areas, rather than focus-
ing only on a particular area of immediate concern to the patient.

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 trou-
blesome on the day of evaluation or for which the patient believes treatment is 
available. For example, patients with fibromyalgia may complain most of headache 
or low back pain to the doctor, despite having other widespread pain areas. Failure 

Box 1.1 Percentage of patients reporting beliefs about doctors’ attitudes 
toward chronic pain (adapted from Breivik1)
● My doctor does not think my pain is a problem – 20%
● My doctor never asks me about my pain – 22%
● I don’t get enough time to talk to my doctor about pain – 23%
● No one believes my pain is as bad as it is – 29%
● My doctor would rather treat an illness than my pain – 43%
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Fig. 1.4 Annual per-patient costs from chronic low back pain (based on Ekman5).



to recognize additional pain complaints may result in an incomplete diagnosis and 
failure to adequately identify all of the patient’s disabling complaints. Samples of 
completed pain drawings are shown in Fig. 1.6.

Some patients find it easier to describe pain complaints using a drawing rather 
than describing them verbally. A study evaluating headache complaints in 226 
children showed the diagnostic sensitivity of a pain drawing for evaluating pain in 
patients with migraine was 93%, with a specificity of 83%, and a positive predictive 
value of 87%.7 Findings in a second study were perhaps most significant, because 
up to half of children eventually diagnosed with symptoms of migraine failed to 
endorse features of migraine during the initial interview.8 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 phonophobia 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 sever-
ity 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 valid, easy for patients, and sensitive 
to treatment impact.9 Furthermore, recorded numerical pain scores are easy to use 
to assess and document the effectiveness of treatment interventions.

Fig. 1.5 Pain drawing. Instructions to pain drawing: please shade all painful areas, using the fol-
lowing key: /////, pain; :::::, numbness; ***, burning or hypersensitivity to touch.
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Fig. 1.6 Chief complaints with sample pain drawings: (A) episodic, left-sided, inca pacitating 
headache; (B) episodic, left-sided, incapacitating headache. Diag noses: (A) migraine; (B) migraine 
plus fibromyalgia.
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Fig. 1.6 (continued) Chief complaints with sample pain drawings: (C) persistent low back pain; 
(D) persistent low back pain. Diag noses: (C) myofascial low back pain; (D) low back pain with 
radiculopathy.
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Summary

Clinicians can gain confidence in managing chronic pain by getting to know more 
about the causes, diagnosis, and treatment options for patients with chronic pain. 
This can be achieved through easy-to-use pain assessment strategies and tools. This 
book is designed to provide practical information about the pathogenesis, diagno-
sis, and treatment of the most common chronic pain conditions seen in typical 
patients, as presented in case histories. In addition, patient assessment and educa-
tional 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 understanding of these conditions and the efficacy of chronic pain management 
options in primary care. The CD that accompanies this book can facilitate patient 
education and charting documentation by providing easily reproduced materials to 
be used in the clinic. The information and tools provided in this book should help 
the busy clinician simplify broad patient complaints into manageable problems, so 
that commonly encountered problems can be addressed.
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Chapter 2
Summary of Pain Management Issues: 
Frequent Concerns in Treating Chronic 
Pain Patients

Patients with chronic pain often come to their doctors with a myriad of complaints 
and expectations. When confronted with such a patient, doctors often have their own 
concerns about the legitimacy of reported pain severity and associated  disability, the 
amount of time and resources required by patients to address these concerns, and the 
inadequate amount of information healthcare providers had received during their 
medical education and training for 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 an effective 
approach to patient complaints in a busy office practice. Several concerns about 
pain legitimacy, significance, and the 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 
Have 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 musculo-
skeletal 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 pathways occur after injuries and correspond to demonstrated 
pain behaviors.

● Complete fabrication of pain symptoms, or malingering, is rare and usually easy 
to identify.

● Premorbid mood disturbance, poor social support, and smoking increase the risk 
of developing a chronic pain complaint.

D. Marcus, Chronic Pain: A Primary Care Guide to Practical Management, 11
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Is It Unusual for Children to Report Chronic Pain?

● Chronic pain complaints are reported by approximately 5–15% of children and 
adolescents.

● The most common chronic pain complaints in pediatric patients 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 approxi-
mately 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.

Are 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 to be 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 becomes increasingly 
important in primary care settings, because the world population is aging.

I Have Heard That You Cannot Really Treat Chronic Pain 
and Patients Just Need to “Learn to Live With It”. 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, antidepres-

sant 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.

12 2 Summary of Pain Management Issues



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

● Misuse and abuse of opioids can be minimized by establishing realistic treat-
ment goals, using low doses of medications, and employing strictly followed 
opioid contracts.

Is 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 treat-
ment. Helping patients focus on specific goals is also facilitated by using goal 
assessment and attainment tools. These tools can be utilized by most patients 
with minimal instruction.

● Educational tools, such as written handouts, can reinforce treatment messages and 
minimize the amount of interactive time needed to deliver patient education.

Is It Really Important to Address Chronic Pain? Is 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 with requests for information, diagnosis, and treatment.

● Untreated chronic pain conditions can exacerbate frustration and psychological 
distress and result in significant disability, including absence from school in 
children and unemployment or underemployment in adults.

● Chronic pain complaints may also be caused or aggravated by other medical 
conditions, 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 sec-
ondary pain condition.

● Treatment options for patients with chronic pain – such as exercise, relaxation 
skills, stress management, and appropriate use of medication – are also invalua-
ble for maintaining overall good health and maximizing the efficacy of treatment 
prescribed for other medical conditions.

Is It Really Important to Address Chronic Pain? 13



Chapter 3
Risk Management in Chronic Pain Practice

Key Chapter Points:
● Clinicians must balance achieving pain relief and minimizing risk of drug abuse 

and diversion.
● Pain relievers are the third most commonly abused illicit drug category after 

marijuana and cocaine.
● Patient assessment, clinician decision-making, and discussions with the patient 

about pain treatment can be readily documented using standardized charting 
tools.

● Reasons for selecting specific therapy, treatment objectives, goal attainment, and 
consideration of therapy adjustment must be clearly documented in the patients’ 
medical records.

● Reasons for using opioid therapy include failure of other pain therapy, inability 
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.

Key Words Documentation, Goals, Guidelines, Substance abuse

Case History

“If you don’t give me a prescription for narcotics, you’ll be sorry,” were the parting 
words from Mr. Devlin as he stormed out of the clinic. Mr. Devlin was a 46-year-old 
with chronic low back pain following a work injury and several unsuccessful sur-
geries. He had a history of incarceration for drug charges prior to the development 
of his pain complaint and had been discharged from several physicians’ offices after 
abusing prescription pain killers. After evaluation at a new doctor’s office, he was 
advised to participate in a comprehensive pain rehabilitation program, focusing on 
physical therapy, occupational therapy, and the development of non-medication 
pain-coping strategies. He was not considered to be a candidate for  opioids due to 

D. Marcus, Chronic Pain: A Primary Care Guide to Practical Management, 15
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16 3 Risk Management in Chronic Pain Practice

his strong history of drug abuse and active drug-seeking behavior. Two months after 
this evaluation, the attending pain physician was notified that she was under inves-
tigation by the state prosecutor for reports of failure to treat pain and patient aban-
donment brought by Mr. Devlin. The doctor was informed at her initial meeting 
with the prosecutor’s aide that these investigations typically take several years for 
resolution, during which time she would need to disclose the ongoing investigation 
when applying for medical licenses or hospital privileges. Fortunately, excellent 
documentation within the patient’s clinic chart describing the patient’s thorough 
assessment and treatment recommendations, reasons for selecting non-opioid ther-
apy, and the patient’s refusal to participate in care, as well as notations describing 
numerous angry phone calls from the patient demanding  specific narcotics and 
refusing any other offered treatment, resulted in the case being dropped within 1 
month, with no charges brought against the doctor.

Introduction

Clinicians are saddled with the responsibility of promoting effective pain  management 
while minimizing the risk for developing drug abuse. Doctors are often torn between 
a desire to ease suffering and fears about fostering harmful abusive behaviors. In 
June 2007, the New York Times Magazine published an article, titled “When is a 
pain doctor a drug pusher?” This article described the case of a doctor convicted of 
drug trafficking after repeatedly prescribing high doses of opioids to patients for 
whom adequate documentation was absent. Additional actions taken by the Drug 
Enforcement Agency (DEA) are detailed on the DEA Office of Diversion Control 
Web site (http://www.deadiversion.usdoj.gov), including the eight actions taken by 
the agency in 2007. While doctors might prefer to avoid using pain medications 
altogether to avoid risks from patient abuse and diversion, new regulations requiring 
that healthcare providers take a stronger role in pain assessment and alleviation have 
also resulted in actions against healthcare providers for failure to adequately treat 
chronic pain complaints. Cases of successful litigation for failure to adequately treat 
terminal pain are detailed in medical literature.1,2 Furthermore, the national advo-
cacy group Compassion & Choices (http://www.compassionandchoices.org) pro-
vides information and legal services to patients with terminal illnesses and their 
family when concerns are raised about inadequately controlled pain.

A review of cases brought against healthcare providers prescribing pain killers 
typically reveals clear healthcare provider abuse or failure to follow clinical stand-
ards or fully document patient care. Prescribing medicines/treatment to patients 
before completing a full assessment and review of prior records and prescribing to 
non patients (e.g., relatives, friends, staff members, etc.) are common causes of 
actions against physicians. In some cases, better documentation would have clari-
fied the appropriateness of prescribing practices. Patient care can be maximized and 
healthcare provider risk minimized by adopting routine practices of pain assess-
ment and documentation for every patient, not only those for whom abuse is 
thought to be likely. As in the case of Mr. Devlin, good  documentation not only 

http://www.deadiversion.usdoj.gov
http://www.compassionandchoices.org


improves communication between the doctor and the rest of the treatment team and 
between healthcare providers and the patient, but also effectively documents patient 
encounters and healthcare provider decision-making for those reviewing the 
records. This chapter provides an overview of risk management issues for chronic 
pain management, along with easy-to-use, practical documentation tools that can 
be readily included in patient records for all patients reporting pain.

Mandate to Assess and Alleviate Pain

In January 2001, the Joint Commission on Accreditation of Healthcare Organizations 
(JCAHO) established guidelines to mandate the regular assessment of pain and 
policies and procedures that support the appropriate use of pain medication. Their 
recommendations are summarized in Box 3.1.

Box 3.1 JCAHO guidelines for pain management
● Apply standard good clinical practice assessment to pain management

■ Routinely ask patients about pain
– Location, severity, quality
– Factors that improve or worsen pain
– Pain impact

■ Educate staff, patient, and family about chronic pain
■ Document pain like other symptoms

– Evaluation
– Diagnosis
– Treatment plan

■ Reassess pain symptoms
– Include measures of treatment efficacy, side effects, and compliance

● Treat pain complaints seriously
■ No particular treatment regimen is endorsed by JCAHO
■ Record rationale for choice of treatment

– If prescribing opioids, possible reasons for use may include:
° Failure of alternative therapies
° Dangerous overuse of analgesics
° Severe pain resulting in excessive disability or inability to partici-

pate with other treatment

● Routinely document pain assessments, treatment, and follow-up
■ Recognize and record important comorbidity: physical conditions, 

psychological distress, disability, and social factors
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Statistics on Pain Medication Abuse

The United States Department of Health and Human Services conducts annual surveys 
on substance abuse for Americans ≥12 years old. A summary of survey findings can 
be found at the Substance Abuse and Mental Health Service Administration Web site: 
http://www.oas.samhsa.gov. Findings from the 2006 survey are summarized here:

1. The overall rate of illicit drug use among people ≥12 years old was about 8%.

● Marijuana was the most commonly used illicit drug.
● First-time illicit drug users were equally likely to abuse marijuana or pain 

relievers.

2. Nearly 3% of people ≥12 years old reported using a prescription drug  non-
 medically in the preceding month – primarily pain medications.

● Among people using pain relievers non-medically, 56% received the drug at 
no charge from a friend or relative, while 19% got the drug from their doctor. 
Only 4% secured the medication from a stranger or drug dealer.

Pain medications are a common source of substance abuse. According to the 
2006 National Survey on Drug Use and Health, it is estimated that pain relievers 
are the third most commonly abused illicit drug (Fig. 3.1). Contrary to the expectations 
of many healthcare providers, the number of persons abusing prescription pain 
relievers nearly equaled the number abusing cocaine, with 1,635,000 persons esti-
mated to be abusers of pain relievers in 2006, compared with 1,671,000 cocaine 
abusers. Unfortunately, substance abuse treatment occurred for only about half as 
many people abusing pain relievers compared with cocaine abusers.

Fig. 3.1 Illicit drug abuse in the United States during 2006 (Data available at http://www.oas.
samhsa.gov).
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Regulations to Balance Pain Relief and Medication Abuse

Regulations for managing chronic pain in the United States have been established 
by individual states. A summary of state guidelines can be reviewed at the 
Federation of State Medical Boards Web site: http://www.fsmb.org. A number of 
states have adopted guidelines established by the Federation of State Medical 
Boards (Box 3.2). Guidelines stress the importance of documenting patient assess-
ments, diagnosis, treatment recommendations, and progress. Patient documentation 
must be complete and up-to-date and should be reviewed at each follow-up visit.

Box 3.2 Federation of State Medical Boards pain management guidelines
● Document patient evaluation

■ History and physical examination
■ Pain diagnosis, severity, impact, and treatments
■ Comorbidity, including psychological distress
■ History of substance abuse

● Document treatment plan
■ Clarify specific treatment recommendations and why individual thera-

pies were chosen
■ Describe goals of treatment
■ Define measures of treatment success
■ Note that treatment adjustments will be considered

● Provide patient with treatment risk-benefit assessment
■ Provide patient with clear treatment expectations (e.g., receiving medi-

cations from a single provider, complying with dosage recommenda-
tions, etc.) and the consequences of non-compliance

■ Consider using an opioid contract

● Conduct periodic review
■ Pain diagnosis and symptoms
■ Comorbid illness
■ Treatment efficacy, tolerability, and compliance
■ Functional status
■ Goal attainment – revise treatment if goals have not been obtained

● Consider consultation to address
■ Recalcitrant pain or disability
■ Psychological distress and/or psychiatric illness
■ Substance abuse

Introduction 19
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Risk for substance abuse can be assessed by questioning patients about prior and 
current use of alcohol and other substances of abuse. Urine tests are convenient and 
relatively inexpensive to determine drug use over a period of several days. Patients 
should be screened prior to initiating opioids and at random intervals when pre-
scribing opioids to verify treatment adherence and identify medication misuse/
abuse. It is often helpful to let the laboratory know the specific compound that the 
patient is prescribed, as even low levels of this drug are of interest to the doctor 
ordering the test. Further, some commonly prescribed medications cross-react with 
drugs of abuse on standard drug screening tests and may produce a false-positive. 
For example, with routine drug-screening testing, the nonsteroidal anti-inflamma-
tory drug oxaprozin may cross-react with benzodiazepines and ketorolac with 
cocaine. Comprehensive drug-screening tests identify specific compounds as pos-
sible substances of abuse rather than general drug categories. The increased cost of 
comprehensive testing limits its use to patients with unexplained abnormalities on 
routine screening. Unfortunately, only a minority of primary care practices utilize 
urine toxicology screening. A survey of 248 primary care physicians (PCPs) cata-
logued practice behaviors regarding opioid prescriptions.3 Most of the participating 
physicians believed that they prescribed opioids equally (50%) or less often (35%) 
than their practice partners. Although most doctors were in general agreement 
regarding the management of opioids for chronic pain, including a policy for after-
hours refill requests, patient monitoring for compliance using urine toxicology 
screening was inadequate in almost all practices (Fig. 3.2).

Implementing Pain Management Practice Guidelines

Although many doctors are concerned about the risks of medication 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 estab-
lishment of a treatment plan and demonstration of treatment response, was missing 
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from most charts (Fig. 3.3).4 These data support the need for additional education 
about the benefits and risks of opioids, as well as development of practical guide-
lines and documentation tools for their use.

Identifying Comorbidity

Psychological distress affects at least half of the patients seeking treatment for 
chronic pain. In a survey of 500 consecutive pain patients treated with stable opioid 
doses at a pain treatment center, depression occurred in 59% of the patients, with 
anxiety in 64%.5 Comorbidity of psychological distress predicted drug abuse, with 
abuse more likely to occur in depressed vs. non-depressed patients (12% vs. 5%, P = 
0.05). Drug abuse was numerically higher among anxious vs. non- anxious patients 
(11% vs. 6%), although this difference did not achieve statistical significance.

Psychological screening should be routinely performed in all patients with pain 
because of the preponderance of psychological distress among chronic pain patients 
and its impact on treatment compliance and risk of drug abuse. Initial screening can 
be achieved by using standardized self-assessment tools, which can be accessed and 
completed online (Table 3.1). A wide range of psychological screening tests are 
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Table 3.1 Screening tools for psychological distress

Internet screening tools Symptoms assessed

http://www.med.umich.edu/depression/screen.htm Depression
http://www.med.nyu.edu/psych/screens/depres.html 
http://www.freedomfromfear.org/screenrm.asp 

http://www.med.nyu.edu/psych/screens/anxiety.html Anxiety
http://www.psychtests.com/tests/minitests/anxiety_

abridged_access.html 
http://www.freedomfromfear.org/screenrm.asp 

http://www.amihealthy.com/ Quality of life
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available online, with many tests accessible through the HealthyPlace.com Web 
site (http://www.healthyplace.com/site/tests/psychological.asp). Screening tools 
for depression and anxiety are also provided in Appendix C. Patients screening 
positive for psychological distress or reporting symptoms of depression, anxiety, or 
other mental illness should receive a more detailed psychological assessment and 
may benefit from referral to a therapist or psychiatrist.

Characterizing Goal Setting

Prior to developing a treatment plan, patients should be asked to establish clear and 
specific treatment target goals. While pain reduction may be included as a target 
goal, it should not be the only or primary treatment target. Patients should be coun-
seled that pain reduction is expected to be modest at best, setting a target of reduc-
tion in pain to moderate severity levels and reducing pain flares (i.e., frequency, 
severity, and/or duration).

Contrary to the expectations of many patients, functional improvement typically 
precedes pain reduction. Establishing primary goals focused on attainable functional 
targets motivates the patient to continue therapeutic engagement and compliance and 
improves treatment success. Goals should be directly related to identified problem-
atic symptoms. Therapies can then be linked to specific target goals (Table 3.2).

Table 3.2 Goals of pain management treatments

Identified problem Outcome goal Therapy prescribed

Poor sleep Increase sleep time to 6 hours Sleep hygiene training
Reduced wake-ups Tricyclic antidepressant

Burning, hypersensitive 
area

Reduced burning/sensitivity to light 
touch

Neuropathic medications

Intolerable pain Reduction in average pain score to 
moderate pain levels (5–7/10, 
with 0/10 = no pain and 10/10 
maximal pain)

Scheduled long-acting opioid

Reduced activity level Reconditioning Physical therapy
Ability to do household chores Occupational therapy
Return to work
Return to leisure activities

Depression Improved mood Psychology
Reduced irritability Antidepressants

Evaluating Appropriateness of Opioid Analgesia

When opioids are used, they should be included in a more comprehensive, multidis-
ciplinary pain management treatment program. Opioids are rarely beneficial when 
used as monotherapy or primary therapy. An algorithm can be regularly applied to 

http://www.healthyplace.com/site/tests/psychological.asp


patients with disabling, non-malignant pain for whom opioids are being considered, 
to determine the appropriateness of initiating opioids, type and dosage of opioid, 
and treatment compliance and efficacy (Fig. 3.4). Benefits are maximized and risks 
minimized when following standardized criteria for identifying appropriate opioid 
candidates, treatment outcome measures, and documentation requirements (Box 3.3). 
Prior to opioid initiation, an algorithm should be completed to ensure the patient is 
an appropriate treatment candidate (Fig. 3.5). After initiation, another algorithm 
should be completed at each subsequent visit to ensure that patients continue to be 
appropriate candidates for continuing opioid analgesia (Fig. 3.6).

Establishing patient as an opioid candidate:
� Diagnosis established
� Disabling pain
� Failure of analgesics/neuropathic 

medications
� No recent or active history of medication or 

alcohol abuse
� Compliant with treatment recommendations

If answer is NO for ANY, do not 
prescribe opioids and consider referral 

to a pain management specialist.

Choosing opioid formulation:
� Short-acting opioids for intermittent pain or

flares with maximum use 3 days per week
� Long-acting opioids for constant or nearly

constant pain 

Selecting opioid dosage:
� Convert regular short-acting medication doses to

long-acting doses
� Use low-moderate daily doses for non-malignant

pain 
� 4-6 (5mg) immediate-release hydrocodone

or oxycodone 
� 20 mg sustained-release oxycodone BID
� 5-10 mg methadone BID
� 60 mg sustained-release morphine BID
� 25 mcg fentanyl

Ensure medication compliance:
� Provide medications only when due
� Perform random urine toxicology screens

Ensure treatment goal acquisition:
� Function improved by 50%
� Pain reduced to moderate levels (6/10)
� Reduction in excessive analgesic overuse
� Reduction in emergency room visits

Consider referral to pain 
management specialist for patients 
requiring/requesting higher daily 

opioid doses.

Refer to pain management or addiction 
specialist when either:

� >1 occasion of poor medication 
 responsibility (overused, lost, stolen, 
 or missing medications)

� Any drug screen that detects non-
 prescribed substance or fails to 
 identify prescribed medication(s)

Consider referral to pain 
management specialist when goals 

are not reached.

Fig. 3.4 Rational use of opioids for non-malignant pain by primary care physicians. BID = twice 
daily.
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Box 3.3 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
– Prescribe opioids only for patients with a clear pain diagnosis
– Never prescribe for the undiagnosed patient to “improve ability to 

cooperate with testing,” unless the patient is acutely ill

● Document reason for choosing opioid analgesic
– For example, failure or inability to tolerate non-opioid analgesics

● Catalogue 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 target goals 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 due to demonstrated efficacy/goal attainment
– Modify therapy due to failed goal attainment
– Medication discontinuation for non-efficacy or non-compliance

Requiring Patient Responsibility

Patients must be informed that the significant risk of misuse or abuse of opioids 
requires them to exercise considerable responsibility over their medications. 
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 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 
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any pain management is attempted. Patients with recent problems of abuse or 
addiction should be managed by a pain specialist, ideally in conjunction with an 
abuse counselor.

Specific 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 responsible 
behavior. Many practices allow patients to have a single occasion of irresponsible 
behavior; however, if this recurs, the medications will not be continued. For exam-
ple, if opioids were laundered in March and then stolen by the neighbor in April, 
the healthcare provider must let the patient know that, while sympathetic 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 possibly have fallen into the narrow 
opening of a nail polish remover bottle?” Without great effort, these stories cannot 
be proven to be false and discussions about excuse veracity encourage patients to 
develop more plausible stories for the 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 healthcare provider. Prescriptions must be logged in the patients’ 
records, with new prescriptions written on schedule to avoid medication overuse. In 
addition, random urine drug screens should be performed periodically on all 
patients using opioids to ensure appropriate medication use, confirm lack of abuse 
of non-prescribed habit-forming substances, and prevent drug diversion. It is 
important to remember, however, that most laboratories 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 who is prescribed an opioid analgesic, 
repeat testing with a comprehensive screen designed to report even low levels of 
drugs should be performed.

Charting Documentation

Standardized documentation tools can be inserted into each patient’s evaluation 
record at the initial evaluation and subsequent follow-up visits (Boxes 3.4 and 3.5). 
Reviewing these sheets with the patient assists communication, reduces misunderstanding 
about treatment goals and expectations, and provides effective charting to monitor 
progress. Sample completed sheets for a patient with chronic low back pain who 
failed earlier analgesic therapy are provided (Boxes 3.6 and 3.7).

Patients prescribed opioid analgesics may also benefit from using an opioid 
contract (Box 3.8). The contract clearly outlines expectations of opioid benefits, 
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Box 3.4 Documentation charting sheet for treatment initiation for chronic 
pain

Pretreatment assessment
Patient name: _________________ Date: ________
Pain diagnosis: ________________

Treatment recommendations (check all that apply):

® Medication

 ❑ Analgesic: ________________

 ❑ Non-analgesic: _____________

® Non-medication

 ❑ Physical therapy
 ❑ Occupational therapy
 ❑ Psychology
 ❑ Other: ___________________

Reason for selecting specific medication therapy (check all that apply):

❑ Diagnosis suggests benefit from specific 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
Provider signature and date: __________________
I certify that my doctor and/or his team explained my diagnosis, treatment 
recommendations, and the expected benefi ts and risks from treatment. I am 
satisfi ed that my questions were answered and will comply with my treatment 
recommendations and follow-up. _________________________
 (Patient signature and date)



Box 3.5 Documentation charting sheet for post-treatment assessment for 
chronic pain

Post-treatment evaluation
Patient name: _________________ Date:____________

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
Provider signature and date: _____________
I certify that my doctor and/or his team explained my diagnosis, treatment 
recommendations, and the expected benefits and risks from treatment. I am 
satisfied that my questions were answered and will comply with my treatment 
recommendations and follow-up. __________________________
 (Patient signature and date)

concerns for possible side effects and risks of abuse, healthcare provider behaviors, 
and compliance expectations. The consequences of failure to achieve treatment 
targets or comply with prescription recommendations are also described.
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Box 3.6 Sample treatment initiation documentation 

Pre-treatment assessment
Patient name: Mr. Walter Date: Mar 19, 2008
Pain diagnosis: Failed back syndrome, mechanical back pain

Treatment recommendations (check all that apply):

x Medication
 x Analgesic: Hydrocodone, as needed for severe pain

 ® Non-analgesic: ________________

x Non-medication

 x Physical therapy Modalities, stretching exercises
 x  Occupational therapy Work place assessment, body mechan-

ics, pacing, job simplification
 x Psychology Coping skills, mood assessment
 x  Other: Nurse consultation for sleep hygiene and 

nutritional counseling

Reason for selecting specific medication therapy (check all that apply):

® Diagnosis suggests benefit from specific therapy (e.g., antiepileptics for 
neuropathic pain or migraine)

® Treatment of comorbid condition: _________________
x Failure with non-opioid analgesics NSAIDs, tramadol, acetaminophen
x Unable to tolerate non-opioid analgesics: anemia with NSAIDs
x Pain is disabling and/or precludes participation in rehabilitation

Treatment goals (check all that apply):

x Improve function

 ® Household chores
 ® Yard work
 ® Leisure activities
 ® School attendance
 x Work Increase work hours to at least 4 hours/day

x Improve ability to participate in rehabilitation
x Provide safe, tolerated treatment
x Reduce pain to moderate severity level

Follow-up scheduled in   1  weeks  months
Provider signature and date: Dr. Smith Mar 19, 2008
I certify that my doctor and/or his team explained my diagnosis, treatment recom-
mendations, and the expected benefits and risks from treatment. I am satisfied 
that my questions were answered and will comply with my treatment recommen-
dations and follow-up. Mike Walter March 19, 2008
 (Patient signature and date)



Box 3.7 Sample post-treatment assessment documentation original 

Post-treatment evaluation
Patient name: Mr. Walter  Date:  Apr 17, 2008

Goal attainment (include specific targets achieved):

x Improve function

 ® Household chores
 ® Yard work
 ® Leisure activities
 ® School attendance
 x Work: working 6 hours/day instead of 2 hours/day

x Improve ability to participate in rehabilitation: Resumed exercise 
program

x Provide safe, tolerated treatment
x Reduce pain to moderate severity level: Pain severity reduced 
from 9/10 to 6/10

Compliance with prescribed therapy: YES NO

Requiring frequent and excessive use of short-acting 
hydrocodone to achieve necessary long-lasting pain 
reduction. Needs to switch to sustained-release opioid.

Tolerability:

x Regular bowel movements (record frequency): daily bowel  movement 
if takes prune juice

® Sedation/cognitive effects
® Weight change: ___________
® Dry mouth
® Dizziness
® Nausea
® Other: _________

Treatment recommendations:

® Continue current treatment
x Change in therapy: Discontinue hydrocodone. Begin sus-

tained-release morphine 15 mg twice daily    

Follow-up scheduled in    4    weeks months
Provider signature and date: Dr. Smith April 17, 2008  
I certify that my doctor and/or his team explained my diagnosis, treatment 
recommendations, and the expected benefits and risks from treatment. I am 
satisfied that my questions were answered and will comply with my treatment 
recommendations and follow-up. Mike Walter April 17, 2008  
 (Patient signature and date)
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Box 3.8 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 confusion. 
Therefore, you should not drive or operate machinery while adjusting to opioid therapy or if these 
effects occur. In addition, opioid analgesics are habit-forming. Patients using opioid analgesics 
 regularly for 2–3 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 effec-
tive the longer you use it. In that case, your opioid analgesic will need to be tapered and discon-
tinued. Your doctor will help you minimize risks with your medication by establishing 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:     /10             

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:___________________
❑ Attend 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 25–30% of chronic pain patients. Failure to 
comply with these requirements or the development of medication tolerance may result in dis-
continuation 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



Summary

When treating chronic pain complaints, clinicians must balance achieving effective 
pain relief with minimizing risk for drug abuse and diversion. Unfortunately, pain 
relievers are the third most commonly abused illicit drug category after marijuana 
and cocaine, with abusing patients most often securing pain relievers from family, 
friends, or their doctors. Despite risks of medication misuse and abuse, opioid anal-
gesics may become necessary in patients with disabling, recalcitrant pain due to 
failure of other pain therapy, inability to tolerate other medications, and severe, 
functional impairments. Continued opioid treatment must be contingent on treat-
ment compliance and achievement of functional improvement goals, such as 
increased household chores, return to work, or increased ability to participate in 
physical or occupational therapy.

Patient assessment, clinician decision-making, and discussions with the patient 
about pain treatment must be clearly documented, including reasons for selecting a 
specific therapy, treatment objectives, goal attainment, and consideration of therapy 
adjustment at follow-up visits. Standardized documentation sheets can be used to 
improve communication about pain diagnosis and treatment within the treatment team, 
between the treatment team and the patient, and for third party chart reviewers.

Test Your Knowledge

1. In 2006, what percentage of people reported using a prescription drug non-
 medically in the preceding month?

a. <1%
b. 3%
c. 10%
d. 25%

e. 35%

2. Where do pain relievers rank among common illicit drugs of abuse:

a. First
b. Second after marijuana
c. Third after marijuana and cocaine
d. Fourth after marijuana, cocaine, and heroin

3. Which of the following guidelines are recommended by the Federation of State 
Medical Boards when treating pain patients:

a. Document a complete history and physical examination
b. Document a treatment plan
c. Periodically re-evaluate prescribed treatment
d. Document treatment compliance
e. All of the above
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4. According to the Joint Commission on Accreditation of Healthcare Organi-
zations, which patients should be asked about experiencing pain:

a. All patients with medical conditions that might result in pain
b. Only patients spontaneously reporting pain or requesting pain relievers
c. Only patients with a history of prescription drug abuse
d. Only patients with a history of illicit drug abuse

5. Follow-up visit documentation should include information about:

a. Pain reduction
b. Functional improvement
c. Psychological distress
d. Treatment compliance
e. Treatment adjustments
f. All of the above

6. Changes in opioid treatment should be considered in patients who

a. Self-regulate medication dosing
b. Report pain relief without functional benefi ts
c. Fail to achieve treatment goals
d. a and c
e. All of the above

Answers: 1b, 2c, 3e, 4a, 5f, 6e
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Chapter 4
Physiology of Chronic Pain

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.

Key Words: Allodynia, Hyperalgesia, Malinger, Predictor, Sensitization

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 numb-
ness in his big toe the next morning 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 appropriate 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 reso-
nance imaging and electromyographic testing were unremarkable. The surgeon 
provided a book showing back exercises and suggested that Mr. Thompson return 
to work when he felt ready. Three months after surgery, Mr. Thompson saw his fam-
ily doctor, who read the surgeon’s notes of good neurological outcome from the 
procedure. Mr. Thompson, however, continued to report persistent pain. He reported 
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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 household 
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 physician (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. Thompson continued to report 
persistent pain, as well as irritability and frustration over continued pain and disa-
bility. He remained sedentary throughout the day and had not returned to work. Mr. 
Thompson came to the appointment with a disability form and a request for handi-
capped parking. His wife frequently adjusted pillows behind his back and carried a 
drink for him. Repeat examination and review of testing again revealed no obvious 
pathology. The PCP became suspicious of symptom magnification and secondary 
gain and ordered a psychological evaluation.

Introduction

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 injury or trauma and may be associated with symptoms of inflam-
mation. 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 careful 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 generally associated with a reduction of pain, muscle spasm, and 
inflammation (Fig. 4.1). 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 begin-
ning after trauma is associated with greater severity, disability, and psychological 
distress than non-traumatic pain.1–3 The link between trauma and emotional distress 
in patients with chronic pain may be particularly strong in males.4 This association 
between potentially compensable injury and resultant pain severity often leads to a 
suspicion that chronic pain is, for the most part, imagined, exaggerated, or feigned 
for secondary gain (e.g., worker’s compensation or disability benefits, reduced 
household chores, and increased spousal attention).

Interestingly, once patients have developed a chronic pain condition, they 
respond to new pain differently. An interesting study compared response to experi-
mental electrical stimulation in 16 patients with chronic back pain and 16 pain-free 
controls.5 The controls showed habituation to repeated stimulation, with a lessening 
of response following recurring stimulation. While the first shock was painful, the 
nervous system became less responsive to subsequent exposure to the same stimulation. 
Among chronic pain patients, however, repeated stimulation resulted in an intensified 



pain response, showing neural sensitization. This change in response to painful 
stimulation in individuals experiencing chronic pain may result in an accentuation 
of pain severity during clinical testing and predispose them to the development of 
additional pain complaints.

Mr. Thompson’s 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 

Fig. 4.1 Pathogenesis of acute and chronic pain. Stage I: Acute pain is associated with inflam-
mation 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 contin-
ues 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 useless information that he or she is being injured and experience pain and 
muscle spasm, even though no active injury is present.
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financial benefits or solicitous behavior from others. Current research from animal 
models, however, clearly demonstrates long-lasting changes in the central nervous 
system wiring and activity as a result of an initial painful injury from which the 
animal has recovered. These studies suggest that similar patterns of neural plasticity 
may be responsible for persistent pain in humans, even after any identifiable pathol-
ogy has been corrected. Why some individuals exposed to an injury develop only 
acute pain, while 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 only acute pain. In patients who develop chronic pain, it is believed that neural 
connections are rewired and neural stimulus sensitivity changes during the healing 
process (Fig. 4.1). These changes in central plasticity have been well defined in 
rodent models of chronic pain.6

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 healthcare provider and patient. 
The most useful findings have been obtained from partial sciatic nerve ligation 
studies in the rat.7,8 For these studies, a temporary ligature is tied around the 
exposed sciatic nerve and later removed. Although the nerve regains neurological 
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 labo-
ratory equivalent of human pain behaviors, such as verbalizing complaints or rub-
bing the painful back. Autopsy of rats used in these experiments revealed 
widespread neurological changes, with rewiring of neurons in the dorsal horn, spi-
nal cord, and brain.9,10 Such changes increase neuronal excitation, as well as the risk 
of 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 in rats reveal increased sensitivity of second-order neurons in 
the dorsal horn, with an increased number of action potentials and spontaneous 
discharges. These changes result in increased sensitivity to painful stimuli, or hyperal-
gesia. In addition, central terminals of mechanoreceptors are redistributed within the 
dorsal horn to connect with pain pathway neurons that would normally be triggered by 
pain stimuli (Fig. 4.2). In this case, stimulation with non-painful tactile stimuli, such as 
light touch or vibration, will activate pain neurons and 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 “successful” 
herniorrhaphy and discectomy, as in the case of Mr. Thompson. As with rats, the human 
nerve may recover function, while significant physiologic and microscopic neural 



changes persist (Fig. 4.3). Patients may express symptoms of neural rewiring, including 
hyperalgesia, allodynia, and the spread of pain (Table 4.1). Evidence of changes in 
central nervous system function in chronic pain patients was supported by a recent 
functional magnetic resonance imaging study in which brain activity was compared in 
15 chronic back pain patients and 15 matched controls.11 During an attention task, 
researchers expected areas of the brain not involved in the attention task to become 
deactivated, allowing the brain to focus energies on critical areas involved in the task. 
When asked to perform an attention task, the medial prefrontal cortex, amygdala, and 
posterior cingulated gyrus did become less active in controls, but failed to sufficiently 
deactivate in chronic pain patients. Inability to deactivate non-critical areas in patients 
with chronic pain may result in difficulties in concentration and decision making, 

Fig. 4.2 Pathogenesis of chronic pain. Normally, stimulation of tactile receptors activates the 
dorsal column pathway and activation of free nerve endings activates the lateral 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 interpretation by the brain that pain-sensitive nerve endings 
have been activated.
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frequently expressed by such patients, and may help explain additional complaints 
common to them, such as mood and sleep disturbances.

Long-Term Changes from Pain Exposure

Recent studies investigating brain physiology suggest that even though the older 
child or adult may not consciously remember early painful experiences, the cerebral 
cortex is activated. Using near-infrared spectroscopy, two studies of preterm 
newborns have confirmed that pain generates a cortical response rather than just a 
brainstem reflex withdrawal in preterm infants.12,13 For example, hemodynamic 

Fig. 4.3 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 persist-
ent pain and changes in neural physiology.

Table 4.1 Neurological changes with injury and resultant symptomatic complaints

Physiological change Medical symptom
Typical patient 
 complaints

Typical examination 
finding

Lower pain 
threshold

Increased action 
potentials

Spontaneous firing

Hyperalgesia: 
increased 
sensitivity to 
painful stimuli

Increased sensitivity 
to scratches, 
pinches, or hot 
water

Exaggerated pain 
response to gentle 
pinprick

Touch  mechano-receptor 
neurons reconnect 
to pain pathways

Allodynia: 
non-painful 
touch stimuli 
perceived 
as painful

Bedclothes touching 
bare feet is painful

Wind blowing 
across or cool water 
touching a limb is 
painful

Limb withdrawal and 
grimacing from 
light touch

Guarding painful area 
to prevent touching

Increase in receptive 
field size

Spread of pain 
to adjacent, 
non-injured 
areas

Pain spreads from 
originally injured 
ankle to affect 
entire foot

Tenderness to palpation 
in areas near site of 
original injury



changes in the cortex have been noticed following a clinically required heel lance 
in infants as young as 25 weeks postmenstrual age.13

The clinical significance of this early brain activation is demonstrated in studies 
comparing pain response to routine vaccination between babies who have had cir-
cumcision with or without anesthesia or no circumcision after delivery.14,15 Previously 
circumcised babies display a strong pain response to vaccination injections performed 
at 6 months, with a significantly greater expression of pain among boys circumcised 
without anesthesia (P <0.05). These data support the theory that painful peripheral 
stimulation can produce long-lasting changes in central pain processing mechanisms. 
Furthermore, untreated, persistent pain may produce long-lasting changes in neural 
mechanisms that outlast the initial pain symptoms. These data suggest a need to 
aggressively treat the initial stages of chronic pain to hopefully prevent long-term 
central nervous system activation in response to pain signaling.

Expected Course of Chronic Pain

Pain persisting longer than 3 months is unlikely to resolve spontaneously.16 Prospective 
studies of patients with a complaint of new low back pain who are seen in a primary 
care setting have demonstrated that symptoms persist longer than 3 months in 48–
79% of these patients and longer than 12 months in 42–75% of these patients.17–19 
Anecdotally, however, doctors often notice only a small minority of patients consult 
them again following the initial assessment of acute pain. This implies that most 
instances of acute pain resolve spontaneously. In a sample of 463 new general 
practitioner consultations for acute back pain, the percentage of patients returning 
with pain complaints was very low.17 When patients were contacted and asked 
directly about persistent and troublesome symptoms, however, reports of chronic 
pain and disability were high (Fig. 4.4). These data suggest that significant pain 
complaints often do persist, despite a lack of reconsultation. In addition, pain failing 

Fig. 4.4 Discrepancy between reconsultation rate and persistence of symptoms following acute back 
pain. Disability reflects difficulty performing activities of daily living (based on data from Croft17).
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to resolve after 3 months is likely to persist for at least 12 months. Therefore, treat-
ment should be initiated for pain that persists for at least 3 months.

Predictors of Chronic Pain

Medical science is unable to explain why two persons exposed to a seemingly similar 
injury may 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 (Table 4.2).18,20–25 
Interestingly, gender and premorbid psychological 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 likeli-
hood of persistent pain when positive predictive features are present and indicate 
the need for a more aggressive type of therapy.

Certain types of chronic pain also occur more commonly in people with certain 
occupations. For example, professions strongly associated with high risk for devel-
oping chronic low back pain include those that require lifting, pushing, or pulling 
25 lb or more; prolonged standing; or sustained postures.26,27 Such high-risk occupa-
tions include some healthcare occupations (e.g., nurse’s aides, nurses, dentists, and 
chiropractors), construction workers, automobile mechanics, housekeepers/janitors, 

Table 4.2 Predictors of chronic pain

Factors predicting chronic pain

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

Symptoms Non-localized pain
Insidious pain onset
Back pain radiates to leg

Psychosocial factors

Personal issues Female gender
Prior chronic pain history
Prior trauma history
Delay before consultation (≥30 days)
Dissatisfaction with consultant
Depression or psychological distress
Nicotine use

Family issues Lack of social support
Family de-legitimizes pain
Family history of chronic pain

Occupational issues Dissatisfaction with work or work status
Unemployment
Previous job change related to pain



and hairstylists.28–31 A survey of nurses’ aides, for example, revealed complaints of 
musculoskeletal pain during the previous 2 weeks in 89% of respondents, with 51% 
rating the pain as intense.32 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 implementing early and more 
aggressive treatment.

Identifying the Malingerer

To provide appropriate care for patients with chronic pain, the clinician must be 
able to trust the patient’s reports of discomfort and pain experiences, because there 
are no objective measures of pain. The clinician must also consider the fact that 
the patient’s descriptions and displays of pain are influenced by past pain experi-
ences, gender, and cultural background. Different responses to pain can be readily 
noted in the labor suite, for example, where uterine contractions 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. Healthcare providers may question the validity of reports from 
either type of patient and be reluctant to prescribe treatment to patients with either 
seemingly minor or exaggerated pain complaints. It is important to remember, 
however, that the most reasonable patient can be frustrated by chronic pain and the 
resulting sleep deprivation, along with an apparent need to “prove” there is really 
something wrong when all test results are normal. 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 as an adversary. When patients trust their healthcare provider in return, 
they are most likely to cooperate with evaluations.

Malingering patients are fortunately rare and are usually easy to spot (Box 4.1). 
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 information, 
either during the history or examination, that could identify the false character of 
their complaints. They will avoid providing any historical information 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 identified, they will rightly remind 
the doctor that they had not stated the falsehood – either the chart or doctor did. 
These patients will also insist that they cannot complete a pain questionnaire or a 
physical examination because their pain is intolerable. Malingerers have learned to 
successfully make healthcare providers feel guilty about not treating them, even 
when the provider does not feel comfortable prescribing therapy. Malingerers will 
usually insist that they need medication first before undergoing any diagnostic 
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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 test-
ing, 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, therefore, 
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 diagnosis; 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 case elsewhere, whereas the person who is truly 
interested in improvement is likely to cooperate during a repeat visit.

Signs of non-organic pathology, symptom magnification, or malingering 
have been categorized by Waddell and colleagues.33 These categories were 
recently evaluated for their usefulness in identifying non-organic symptoms in 
patients with pain.34 Waddell’s signs include superficial skin tenderness, diffuse 
tenderness, pain on 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, non-dermatomal 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, these signs do not corre-
late with psychological distress or secondary gain, nor do they discriminate 
between patients with organic and non-organic pathology. For example, patients 
may produce a greater straight leg raise test when distracted because they 
anticipate 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 opti-
mal testing accuracy.

Box 4.1 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



Summary

Experimental rodent studies clearly demonstrate changes in neural connections and 
activity that persist despite the recovery of gross neural function. Documentation of 
neural abnormalities that result in symptoms of hyperalgesia, allodynia, and the 
spread of pain in rodent models adds credence to patient reports of similar symp-
toms after recovery from an acute injury is complete. Knowledge of these studies 
is beneficial for both the healthcare provider and patient, particularly because there 
are no objective measures of pain that can be identified with clinical, laboratory, or 
radiographic testing.

Test Your Knowledge

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 months is likely to 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 develop-
ing 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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5. Choose the TRUE statement:

a. Perinatal analgesia is unnecessary because babies do not remember painful 
experiences.

b. Repeated pain stimulation results in a dampened response habitation in con-
trols and intensified pain with sensitization in chronic pain patients.

c. Pain persisting beyond the expected period of healing is unusual and typically 
suggests new, likely correctable pathology.

d. A and B
e. All of the above

6. Which of the following may be regarded as a warning sign for malingering?

a. Pain persisting beyond the healing period
b. Widespread pain or fibromyalgia
c. Pain attributed to work injury
d. Patient refuses to provide historical information or participate in a physical 

examination
e. All of the above

Answers: 1d; 2b; 3b; 4e, 5b, 6d
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Chapter 5
Headache

Key Chapter Points:
● Chronic headache needs to be treated because of its association with significant 

disability.
● Migraine is the most common type of headache presenting to primary care.
● Hallmarks of serious headache include change in headache pattern, posterior 

head pain, headache occurring after middle age, and associated neurological 
abnormalities.

● Regular, frequent use of analgesics and other acute headache medications aggra-
vates underlying headaches and reduces efficacy of standard therapy.

Key Words Cluster, Migraine, Rebound, Tension-type, Post-trauma

Case History

Ms. Sharpe is a 38-year-old high school administrator. She describes incapacitating 
headaches accompanied by vomiting that can take her to bed 2–3 times a week, 
although she rarely misses work because of this affliction. She reports that her 
family becomes angry with her for wanting to spend Friday evenings in bed rather 
than going to the movies or attending some family activity. She has never found 
relief with analgesics or triptans. Her primary care physician (PCP) diagnoses 
Ms. Sharpe with migraine,  prescribes a night-time dose of ami triptyline, and 
arranges a follow-up visit in 3 weeks. Three weeks later, she reports no improve-
ment and her PCP subsequently prescribes trials with propranolol, verapamil, 
and valproate, all without relief. At this point, Ms. Sharpe is given a daily head-
ache-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 is taking four to 
six tablets of Excedrin a day, four  ibuprofen tablets 3 days a week, and Imitrex 
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twice a week. In her history, she notes drinking approximately six cups of coffee 
daily. As 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 per day. She is also prescribed Relafen twice daily as treatment for 
medication overuse or rebound headache and is allowed to take one additional 
Relafen dose on days with severe pain. One month later, she reports that she no 
longer suffers from daily headaches, but still has a severe migraine once a week. 
This is easily managed with infrequent use of Imitrex, which had previously 
proved ineffective when taken in conjunction with daily analgesics.

Introduction

This case demonstrates the importance of extracting an accurate history of head-
ache pattern to correctly assign a headache diagnosis and prescribe effective ther-
apy. Because headaches often begin in childhood or adolescence, a full headache 
history can become quite lengthy, especially as 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 identify-
ing correct headache diagnosis(es), management is relatively straightforward, with 
treatment divided into first-, second-, and third-line therapies for most commonly 
recurring headaches.

Epidemiology and Impact of Chronic Headache

Headache is endorsed as a current complaint by nearly half (46%) of all adults 
worldwide,1 and is the fourth most common somatic complaint seen in primary care 
after pain in the back, lower extremity, and upper extremity.2 The vast majority of 
chronic headache patients are managed by PCPs. According to the National 
Ambulatory Medical Care Survey, two in every three migraine patients are treated 
by PCPs, with only 17% treated by neurologists.3

Chronic Headache Diagnoses Seen in Primary Care

Lifetime prevalence of headache worldwide is 66%.1 The most common types of 
chronically recurring headaches are tension-type and migraine. When considering 
currently active headache, tension-type affects nearly four times as many people as 
migraine (Fig 5.1). Although tension-type headache is more prevalent than 



migraine, people with the latter are more likely to seek care, as seen from the fact 
that the number of family practitioner office visits for migraine surpasses that for 
tension-type headache.4 An international survey of patients seeking treatment 
for headache from PCPs revealed a diagnosis of migraine in 94%, with tension-type 
headache in only 3% (Fig. 5.1).5 Both migraine and tension-type headache are more 
prevalent among women. 1 For example, the American Migraine II survey of nearly 
30,000 Americans identified migraine in 18% of females and 6.5% of males.6

Cluster headache is an uncommon, but important chronic headache, occurring in less 
than 1% of adults. Curiously, the male predominance of cluster headache has decreased 
in recent decades, with a 6:1 male predominance reported during the 1960s decreasing 
to a 2:1 predominance in the 1990s.7 Changes in lifestyle, such as increased use of 
tobacco and nicotine products by females, as well as their increased role in the work-
force, have been postulated to contribute to this changing epidemiology. Furthermore, 
the overall incidence of cluster headache has been decreasing sharply over the last 
several decades. For example, the incidence rate in Rochester, Minnesota during 
1979–1981 was 9.8 cases per 100,000 persons, dropping to 2.07 per 100,000 between 
1989 and 1990.8 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 such actions to assure them that these represent typical 
cluster behavior. Clearly, potentially harmful behavior should be discouraged. As cluster 
pain is controlled, such actions will remit.

Chronic headache may also begin as a consequence to head injury. For example, 
a survey of 357 college athletes who had sustained sport-related concussions revealed 
headache in 70% of football players and 73% of soccer players.9 Post-trauma head-
aches begin within 7 days of a head injury associated with concussion. In 60% of 
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cases, headache will persist longer than 2 months.10 Post-traumatic headache resolves 
for most patients within 6–12 months after injury, persisting longer than 1 year in 
33% and longer than 3 years in 15–20%.11 The type of injury may predict the likeli-
hood of persistent post-traumatic headache. A survey of victims of rear-end collisions 
revealed headache 7 years after the accident in 22% who also reported associated 
whiplash versus 7% without whiplash.12 Headache prevalence in a comparative, 
non-accident group was 5%. Interestingly, the presence or resolution of litigation 
does not significantly impact post-traumatic headache.11,13–15

Headache Impact and Disability

The World Health Organization has identified migraine among the top 20 
causes of disability worldwide.16 Societal impact from chronic headache is 
large because of the high prevalence of headache. In addition, individual impact 
is also significant. Economic impact from headache-related disability is similar 
in Europe, North America, and Central America.17 Migraineurs reported losing 
an average of 19.6 workdays annually because of absenteeism and reduced 
productivity. Additional employer cost for each employed migraineur was esti-
mated at more than $3,000 annually. Significant disability may also be associ-
ated with non-migraine headache.18 Schwartz and colleagues evaluated 
headache-related work disability in a community sample of more than 13,000 
employed adults.19 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 ten-
sion-type headache was more likely to cause reduced work productivity (64 vs. 
36%). A recent survey of 289 treatment-seeking headache sufferers, similarly 
identified greater overall disability for work and daily activities in patients with 
non-migraine headache (Fig. 5.2).20

As noted by the patient, Ms. Sharpe, headache-related disability extends beyond 
work loss. The American Migraine II survey identified frequent disability for 
school or work activities, household chores, and social functions (Fig. 5.3).6 
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A similar survey of more than 8,000 households in the United States and England 
identified significant impact of migraine on both the sufferers and their household 
members.21 Among migraineurs who lived with a household partner, 85% reported 
significant reduction in the ability to perform household chores, 45% missed family 
or social activities, and 32% avoided making plans because of the fear of developing 
a headache. Eleven percent of partners of migraine sufferers missed three or more 
days of family or social plans during the previous 3 months because of their part-
ner’s migraine, and 12% avoided making plans because of the partner’s migraine. 
In addition, parents with migraine reported a substantial impact on their children, 
including reduced ability to care for children and school absenteeism for the child 
because of their headache. Like Ms. Sharpe, migraineurs are more likely to reduce 
productivity, household chores, and family or social commitments than miss work 
or school.

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 symptomatic relief. 
Several clinical characteristics have been associated with more serious headache 
(Box 5.1).22 Patients with any warning signs of serious headache or associated 
additional medical or neurological symptoms should be evaluated, to rule out 
serious causes of headache (Box 5.2). Fortunately, most patients who seek treat-
ment for headache have migraine, a benign and fairly easy-to-treat headache.5

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 together the symptoms of different kinds of headaches 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 headaches. If patients report many headache “types,” 
they should be asked to describe their most severe and their most frequent type of 

Box 5.1 Warning signs and symptoms suggesting the need for additional 
work-up (based on Ramirez22)

– New headache or significant change in headache character within 2 years
– Posterior head or neck pain
– Patient ≥50 years of age
– Abnormal neurological examination
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headache for diagnostic purposes. A structured diagnostic interview can help focus 
patients to identify worrisome headache features, as well as patterns of common 
benign headaches (Box 5.3). Stable headache patterns can often be distinguished by 
applying the information learned through the structured interview to a diagnostic 
algorithm (Fig. 5.4).
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Box 5.3 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 has occurred within the past 2 years, consider 
more extensive evaluation.

2. Do you have one type of headache or more?
If >1 type, ask questions to identify each type of headache.

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

4. How often do you get a headache?

5. How long does each headache episode typically last?
Headaches lasting <2 hours may indicate cluster headache. Also, the time 
course of headache may dictate therapy: short-acting medications are 
best for headaches that reach maximum intensity quickly; long-acting 
medications 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, is this how severe your head-
aches usually gets, 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 between areas on the head during different 
headache episodes. Pain that is always located in the same spot (with the excep-
tion 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.

Headache Diagnosis

Benign headaches are diagnosed by identifying common patterns. Recall of head-
ache patterns can be difficult for many patients, particularly if they have frequent 
headache or two types of headache. In this circumstance, daily headache diary 
recordings for 1 month can be a useful tool to help elucidate headache pattern and 
diagnosis (Fig. 5.5). (A sample diary is provided in Appendix E.)
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Patient A. Intermittent, moderate-to-severe headache lasting >24 hours 

Day 

 08 / 03 / 03 

Severity (0-10) Medication used 

(Prescription & OTC) 

Menstrual days 

Sunday 0 0 0 0  

Monday 0 0 0 0  

Tuesday 0 5 8 4 4 Excedrin 

Wednesday 3 0 0 0 1 Excedrin 

Thursday 0 0 0 0  

Friday 0 0 0 0  X 

Saturday 0 0 0 0  X 

Patient A diagnosis: Episodic  migraine, non-menstrual 

Treatment recommendation: Acute therapy with long-acting triptan 

Patient B. Intermittent, disabling headache occurring with menses 

Day 

 12  / 14  / 01 

Severity (0-10) Medication used 

(Prescription & OTC) 

Menstrual days 

Sunday 0 0 0 0  

Monday 4 6 0 0 2 Excedrin X 

Tuesday 0 5 8 4 4 Excedrin X 

Wednesday 0 0 7 6 2 Aleve X 

Thursday 0 0 0 0  X 

Friday 0 0 0 0  

Saturday 0 0 0 0  

Patient B diagnosis: Menstrual migraine

Treatment recommendation: 5-day course of treatment perimenstrually

Patient C. Daily headache

Day 

 06  / 20  / 02

Severity (0-10) Medication used 

(Prescription & OTC) 

Menstrual days 

Sunday 2 4 3 2 4 Excedrin, 2 Tylenol 

Monday 1 3 0 0 2 Tylenol 

Tuesday 0 4 6 4 6 Excedrin, 2 Fiorinol 

Wednesday 1 3 2 2 3 Ibuprofen 

Thursday 4 2 1 0 2 Imitrex 

Friday 2 3 5 0 2 Imitrex, 1 Fiorinol 

Saturday 1 2 2 1 3 Ibuprofen 

Patient C diagnosis: Medication overuse  headache

Treatment recommendation: Discontinue current therapy; use Aleve twice daily;
reassess diary in one month

Fig. 5.5 (continued)
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Fig. 5.5 Sample diaries with headache diagnoses and treatment recommendations (Severity 
scale: 0 = no headache; 10 = incapacitated).

Patient D. Daily mild headache, with occasional incapacitating headache lasting 
8-12 hours

Day 

 06  / 20  / 02

Severity (0-10) Medication used 

(Prescription & OTC) 

Menstrual days 

Sunday 2 1 3 2  

Monday 1 3 0 0  

Tuesday 0 6 8 7 6 Excedrin, 2 Fiorinol 

Wednesday 0 0 2 2  X 

Thursday 0 2 1 0  X 

Friday 2 3 0 0  X 

Saturday 0 0 2 1  X 

Patient D diagnosis: Combined migraine & tension-type headache 

Treatment recommendation: Preventive therapy plus fast-acting triptan when 
headache severity exceeds 5/10  

Patient E. Cycle of brief, excruciating nightly headaches lasting 90 minutes

Day 

 10  / 13  / 01

Severity (0-10) Medication used 

(Prescription & OTC) 

Menstrual days 

Sunday 0 0 0 10  

Monday 0 0 0 10  

Tuesday 0 0 0 10

Wednesday 0 0 0 9

Thursday 10 0 0 9

Friday 0 0 0 10

Saturday 0 0 0 10

Patient E diagnosis: Cluster  headache

Treatment recommendation: Verapamil daily plus O2 with attacks

Patients with frequent or daily headache often focus on their most troubling head-
ache, neglecting to mention the other frequent headaches that are often associated 
with medication overuse. Diaries will also help identify if menstruation is a consistent 
headache trigger.

Contrasting features of different headache patterns help distinguish most com-
mon, chronically recurring headaches (Fig. 5.6). Migraine headaches are intermit-
tent and result in patients needing to curtail work activities. Although migraine is 
disabling, it usually occurs infrequently, maybe 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 6–12 hours.
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Fig. 5.6 Pattern of common recurring headaches. Some patients will have a combination of 
migraine and tension-type patterns, experiencing both patterns simultaneously. Post-traumatic 
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 character-
istically very brief and very intense, and tend to recur predictably during a cluster period.

Tension-type headache, by contrast, is more frequent and long lasting, with milder 
episodes often lasting all day. Cluster headache is a very short-lasting, high-inten-
sity headache that often occurs at night, approximately 90 minutes after initiating 
sleep, when dream sleep occurs. Pain is typically unilateral, orbital, 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 pain in the head. By contrast, migraineurs often endorse tearing of 
the eye and nasal discharge, although these features are very mild in comparison to 
their occurrence with cluster headache. Therefore, using the presence of autonomic 
features to distinguish migraine from cluster headache is often counterproductive.

Medication overuse or rebound headache can be difficult to diagnose unless a 
high index of suspicion is maintained. Medication overuse will not cause headache 
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 com-
mon scenario is the perpetuation of post-traumatic headache, with frequent head-
aches persisting longer than expected. Every patient reporting frequent headaches 
should be repeatedly questioned about medication overuse and required to com-
plete a headache diary to log both headache and medication use. Any acute-care 
medication (triptans, ergotamine, analgesic or analgesic combinations, opioids, and 
butalbital combinations) may contribute to medication overuse 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 headache. Switching among 



acute-care agents on different days does not minimize the risk of medication over-
use headache. Patients should not have acute-care medication at least 5 days per 
week.

Post-traumatic headaches occur within 1 week of a head injury. The head injury 
should be significant enough to have produced a concussion, which may be experi-
enced as “feeling dazed,” “seeing stars,” having amnesia for events before or after 
the accident, or experiencing a brief loss of consciousness. Post-concussive syn-
drome features often accompany post-traumatic headaches: depressed or irritable 
mood, memory loss, dizziness or vertigo, and tinnitus. Post-traumatic headache 
should improve from constant and severe to milder and less frequent over the first 
2 weeks. Headaches which fail to improve, worsen, or are associated with progres-
sive post-concussive symptoms should be re-evaluated with imaging studies to rule 
out subacute pathology, such as subdural hematoma or undiagnosed fracture. 
Headache features are often consistent with migraine in the early phases of post-
traumatic headache and often become milder like tension-type headache when 
post-traumatic headache persists.

Headache Treatment

Similar treatment may be used to treat migraine, tension-type, and post-traumatic 
headaches.23 Most non-medication and medication treatments work equally well for 
all three types of headache, with the exception of valproate (Depakote), which is 
more effective for migraine. The first step in headache treatment is identifying the 
contribution of analgesic overuse. Patients regularly using prescription or over-the-
counter acute-care or analgesic medications at least 3 days per week are at risk for 
developing medication overuse headache. Standard acute-care and preventive ther-
apies are ineffective in patients with concomitant analgesic overuse; therefore, dis-
continuation of analgesics or triptans and tapering of opioids and butalbital 
compounds must be completed before patients can expect improvement.

Monitoring the benefits 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, as well as reduced severity 
and frequency of headaches, can be identified. Many patients initially experi-
ence reduction in only one of these three variables. If headache duration is not 
monitored, a potentially beneficial treatment could 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 
treatment 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; 
this restriction will prevent excessive use of acute therapy for mild, daily 
headaches.

Headache Treatment 65
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Analgesic-Overuse Headache

Both patients and their doctors must be convinced that analgesic overuse can aggra-
vate chronic headaches. Data clearly show that discontinuation of daily or near-
daily acute-care medication with no additional treatment effectively reduces 
headaches for the majority of patients. In one study, 216 chronic headache patients 
with medication overuse were initially treated with analgesic medication with-
drawal.24 Headache frequency was assessed while patients were still overusing 
analgesics (pre-treatment), 2 months after completing medication withdrawal (after 
withdrawal), and after dismissal from treatment (average time to dismissal = 228 
days) (Fig. 5.7). During the first 2 months of treatment, the only therapy was medi-
cation withdrawal, with only 7% of patients experiencing headache aggravation and 
the remainder equally divided between reduction in headache frequency and no 
change. Patients continuing to experience frequent headaches after the 2-month 
withdrawal were offered preventive therapy. At dismissal, headaches decreased by 
an average of 46% (P < 0.0001). In addition, patients who had failed to benefit from 
preventive medications while overusing analgesics experienced an average reduction 
in headache frequency of 49% after re-trying preventive therapy, demonstrating that 
analgesic overuse both increases headache frequency and prevents conventional 
treatments from being effective. Long-term benefits from medication withdrawal 
were shown in a study of 240 patients with medication overuse headache.25 When 
these cases were followed up after a year, 57% reported a ≥50% decrease in head-
ache frequency and no medication overuse.

Initial improvement following analgesic withdrawal typically takes approximately 
6–8 weeks. During this time, patients may use non-ibuprofen nonsteroidal anti-
inflammatory drugs (NSAIDs) or tramadol for problematic headaches, with little 
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Fig. 5.7 Medication overuse headache: improvement following drug discontinuation (based on 
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chance of promoting analgesic overuse (Box 5.4). This medication may reduce 
 possible headache aggravation during withdrawal and the psychological anxiety 
associated with medication abstinence during the withdrawal period. After patients 
have successfully eliminated acute-care medication for 1 month, standard preventive 
therapies may be initiated. Preventive therapies will not be effective if used concomi-
tantly with daily acute-care therapies; therefore, therapies that previously failed 
while the patient was also overusing acute therapy may be tried again.

Common Primary Recurring Headaches (Migraine, 
Tension-Type, Post-trauma)

The selection of therapy for common headaches requires an initial evaluation of 
headache severity and frequency (Fig. 5.8). Headaches occurring on no more than 
2 days per week may be managed by acute therapy (Fig. 5.9), whereas those 
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Box 5.4 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 or 

tramadol twice daily, with an additional dose permitted once daily for severe 
pain during the first month after discontinuing analgesics or throughout the 
tapering period.

4. Re-assess headache pattern 1 month after discontinuing analgesics and 
triptans or completing drug taper.

5. Treat frequent headache with standard preventive therapy (Fig. 5.10).
6. Allow acute-care medications for infrequent, severe headaches only; 

maximum: 2 days per week.
7. Maintain headache diary to ensure no return of excessive acute-care 

medication.

Fig. 5.8 Therapeutic options for migraine, tension-type, and post-trauma headaches.
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Fig. 5.10 Choosing preventive therapy. Combining medication and alternative therapies maximizes 
treatment outcome.

Fig. 5.9 Choosing acute-care medication. Acute therapy is appropriate for infrequent headache 
(<3 days per week). NSAIDs = nonsteroidal anti-inflammatory drugs.



occurring more frequently will require preventive therapy (Fig. 5.10 ). Patients who 
are not overusing acute-care medication but have frequent mild headaches and 
infrequent severe headaches (e.g., combined migraine and tension-type headache) 
may benefit from both preventive and acute therapy.

Aspirin and nonsteroidal anti-inflammatory drugs are more effective than aceta-
minophen and opioids for reducing mild to moderate severity headache. The addi-
tion of 100 mg of caffeine to acute analgesics increases the number of people getting 
headache relief by 1.5 times.26 Triptans are particularly beneficial for patients with 
moderate to severe or disabling attacks. The choice of triptan is based on slight dif-
ferences in time course of action and formulation preference (Box 5.5). Most 
patients will respond to at least one of three triptan trials.27 Migraine episodes with 
more severe symptoms are less likely to respond to treatment;28 therefore patients 
should treat several migraine episodes with a single triptan before abandoning that 
therapy as ineffective. The combination of a triptan and an analgesic may increase 
the duration of headache relief.29 Early clinical trial data show similar good efficacy 
between a novel oral calcitonin gene-related peptide (CGRP) receptor antagonist 
[MK-0974; telecagepant] and rizatriptan [Maxalt] or zolimitriptan [Zomig], sug-
gesting a future new class of effective oral, acute migraine treatment.30,31 Because 
CGRP receptor antagonists lack direct vasoconstrictor properties, this class of med-
ications may provide a useful alternative for patients unable to use triptans because 
of cardiovascular risk factors or those failing to achieve adequate response from 
acute triptan therapy.
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Box 5.5 Choosing a Triptan

●  Weigh needs for immediate relief against convenience/desirability of oral 
therapy

 ■  Fastest relief from injectable or intranasal sumatriptan (Imitrex) or 
intranasal zolmitriptan (Zomig)

 ■ Patients typically prefer oral formulations
 –  Fast-acting oral triptans include rizatriptan (Maxalt), eletriptan (Relpax), 

zolmitriptan (Zomig), sumatriptan (Imitrex), almotriptan (Axert)

● Need for sustained relief
 ■ Add nonsteroidal anti-inflammatory drugs to fast-acting triptan29

 ■ Choose slower acting triptan
 – Naratriptan (Amerge) and frovatriptan (Frova)

● Desire for convenient formulation
 ■ Orally disintegrating formulations (Maxalt MLT or Zomig ZMT)

● Sumatriptan non-responders usually respond to alternative triptan
 ■  Only 19% of sumatriptan non-responders fail zolmitriptan and rizatriptan27
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The selection of preventive therapy is often based on concomitant 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 tricyclic or selective serotonin reuptake 
inhibitor antidepressant. The Food and Drug Administration recently announced a 
warning about increased risk of suicide among patients using some antiepileptic 
drugs, including those used for chronic headache pain (e.g., gabapentin [Neurontin], 
pregabalin [Lyrica], topiramate [Topamax], and valproate [Depakote]).32 Headache 
reduction can be maximized by combining medication and first-line non- medication 
therapy (e.g., relaxation and biofeedback).33

Cluster Headache

The intensity of each individual cluster headache attack is so severe that therapy 
must focus on prevention (Box 5.6). In addition, most acute therapies will not 



become effective during the course of these brief attacks. Episodic cluster headache 
is typically treated with preventive therapy for the expected duration of the cluster 
cycle, usually approximately 6 weeks. Anecdotally, some recalcitrant episodic 
cluster patients may experience headache prevention from a bedtime dose of a long-
acting triptan, such as frovatriptan (Frova).34 If patients are initially diagnosed when 
a cluster period has already reached peak severity, treatment with a short course of 
steroids is usually necessary. Plans should be made at that time, however, for initia-
tion of preventive therapy at the start of the next cluster cycle. Chronic cluster, 
which has no headache-free periods or only brief ones, is treated with daily, ongo-
ing preventive therapy.

Successful cluster therapy typically results in reduced frequency and duration of 
headaches. The intensity of each headache episode is often not reduced, however. 
For this reason, reduction in headache frequency is the main goal of cluster head-
ache therapy.

Headache Patterns in Women

Headache patterns often change in a predictable fashion during the reproductive 
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.35 Generally, estradiol protects against pain, reducing pain perception as 
estradiol levels rise. Therefore, the pain threshold increases and headache fre-
quency decreases for the majority of women during pregnancy.36,37 Conversely, 
when estradiol levels fluctuate or drop from high to low – as occurs during ovula-
tion, 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 flushes – occur during early menopause. Headaches may also be aggra-
vated during menopause by estrogen supplementation.38

Headache management in women should focus on either minimizing changes 
in estradiol levels with estrogen supplementation when a decline in estradiol lev-
els is expected or by pharmaceutically manipulating other important neurochemi-
cals. This would mean using antidepressants or triptans to modulate serotonin 
levels, valproate or gabapentin to modulate GABA, or antinausea medications to 
modulate dopamine (Boxes 5.7 and 5.8).39 Consideration should also be given to 
the risk of adverse effects of medications on the developing fetus when treating 
headaches during pregnancy (Box 5.9). Most medications that can be used safely 
during pregnancy can be continued while breastfeeding. Sumatriptan, which is 
restricted during pregnancy, is considered to be compatible with breastfeeding.40 
(Details on safe headache treatments during pregnancy and lactation are  discussed 
in Chap. 15.)
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Summary

Chronic headache management begins with a reliable history of headaches to aid 
the healthcare provider in identifying common headache patterns. Worrisome head-
aches are generally associated with new headache patterns, pain in the back of the 
head or neck, aging (>50 years old), or abnormal neurological examination find-
ings.22 A diary that is used to record both headache activity and medication use can 
be helpful to the clinician for correctly identifying headache patterns, the 
 contribution of medication overuse to headache, and the relationship of head-
ache to menstruation. Identification and elimination of medication overuse is the 
first step to successful headache management. Choice of headache therapy depends 
on headache frequency and disability. Combining medication and non-medication 
therapies maximizes treatment outcome.

Test Your Knowledge

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 or more days in a 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. Post-traumatic
d. Cluster

4. Which of the following headaches is experienced as short pain episodes, typi-
cally lasting <2 h?

a. Migraine
b. Tension-type
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c. Post-traumatic
d. Cluster
e. Medication overuse

5. Which of the following medication(s) is(are) first-line treatment for severe 
migraines?

a. Dihydroergotamine
b. Eletriptan
c. Hydrocodone
d. Metoclopramide
e. A and B
f. All of the above

6. First-line treatment for episodic cluster headache includes:

a. 100% oxygen
b. Injectable sumatriptan
c. Intranasal butorphanol
d. Daily verapamil prevention
e. All of the above

Answers: 1d, 2e, 3a, 4d, 5e, 6d
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Chapter 6
Neck and Upper Extremity Pain

Key Chapter Points:
● Chronic neck and upper extremity pain most commonly affect the neck and 

shoulder.
● Only one in three patients with neck or shoulder pain experiences symptom reso-

lution after one year.
● Long pain duration, previous or additional pain complaints, psychological dis-

tress, and coping with worry result in persistent neck and upper extremity pain.
● Pain in the shoulder is mostly caused by overuse in older adults or trauma in 

young patients.
● Pain in the hand is often caused by cervical radiculopathy, carpal tunnel syn-

drome, and De Quervain’s tenosynovitis.

Key Words Carpal tunnel, Cervical radiculopathy, De Quervain’s syndrome, 
Rotator cuff, Shoulder

Case History

Ms. Hoffmann is a 45-year-old registered nurse who has worked in the busy inten-
sive care unit (ICU) of a city hospital for the past 15 years, with two previous work-
related injuries resulting in musculoskeletal back pain. She is otherwise in good 
health, except for mild anxiety and depression, managed with a low-dose tricyclic 
antidepressant. Her current injury occurred when she pulled an obese, sedated 
patient into a bed. At that time, she developed 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 improvement was reported after 1 week of rest and treatment with 
prednisone, diazepam (Valium), and hydrocodone (Vicodin). After an uncompli-
cated 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, 
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reaching across patient beds, and repositioning patients. Worry about not being able 
to adequately care for the patients and re-injuring herself resulted in refusal to con-
tinue work until her pain was controlled. Her physician treated her with daily ibu-
profen (Motrin), and her pain diminished when she performed reduced activities. 
Ms. Hoffmann discontinued ibuprofen after 1 month because of gastric upset. Six 
months later, she was still not working 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 pro-
longed work absence with this injury and recommended a physical capacity 
evaluation.

Introduction

Neck and upper extremity pain are common complaints in primary care, with 
symptoms most commonly affecting the shoulder or neck.1 Neck and upper extrem-
ity symptoms can be particularly problematic because pain and disability often 
persist. A survey of adults seen in 21 general practices for new neck and upper 
extremity complaints (N = 682) reported persistent symptoms after 6 months in 
46%, with much improvement in 29% and complete recovery in 25%.2 Among 
patients with jobs (N = 534), one in four reported taking pain-related sick leave 
within the preceding 6 months. Long-term persistence of symptoms was further 
highlighted in a study in which unilateral neck and shoulder pain were identified in 
11.7% of over 4,000 primary care patients at an initial assessment.3 A 2-year fol-
low-up revealed that pain persisted in 61% of these patients, with unilateral symp-
toms in 62% (81% the same side as the original complaint) and bilateral pain in 
38%. A five-year longitudinal study of patients reporting nonspecific neck and/or 
shoulder complaints likewise showed persistence of pain and mild functional 
impairment, with a similar course for both men and women (Fig. 6.1).4 Decrease in 
pain and disability were about twice as great in men (P = 0.03). After 5 years, three 
out of four men and two out of three women experienced a reduction in pain, with 
no pain reported in 22% of men and 15% of women. The greatest degree of 
improvement in both men and women occurred during the first three months of 
symptoms. Patients reporting chronic pain (symptoms >3 months) were unlikely to 
experience significant improvement over the next several years. Interestingly, the 
costs associated with shoulder pain are relatively low. A prospective survey of 587 
patients in the Netherlands with a new episode of shoulder pain revealed an average 
of 2.8 days of sick leave and mean total cost of €689 per patient over 6 months of 
follow-up.5

Ms. Hoffmann’s story is typical of many patients with neck pain. Episodes of 
acute neck pain are quite common, especially among individuals whose work 
involves heavy lifting (e.g., nurses). Ms. Hoffmann’s latest injury symptoms sug-
gest something more than simple muscle pain. Postoperatively, she continued to 
report symptoms of persistent neuropathic changes that delayed her recovery. 



Ms. Hoffmann’s long employment history suggests that she is a good candidate to 
return to work; however, the heavy physical activity required in nursing makes this 
difficult. In Ms. Hoffmann’s case, the occupational therapist performing the physi-
cal capacity evaluation appropriately noted the signs of neuropathic pain (including 
abnormal posturing and hypersensitivity to touch) and recommended medical 
assessment and treatment for the neuropathic component to her pain. Work was 
restricted to modified, part-time duty in conjunction with a gradual increase in work 
program. Ms. Hoffmann returned to light duty work, 3 hours daily, while participat-
ing in a work-hardening program. Treatment with gabapentin (Neurontin) plus 
physical therapy, pacing skills, and body mechanics helped reduce her pain and 
increase her work capabilities. She also met with a pain psychologist to develop 
positive coping techniques and minimize the impact of anxiety and depression on 
her return to work. At the conclusion of the program, Ms. Hoffmann was able to 
resume her daily household routine with confidence, but could not perform the type 
of lifting necessary in the ICU. She was, however, successfully returned to a full-
time modified nursing job in her hospital.

Epidemiology of Neck and Upper Extremity Pain

The neck and upper extremity are the second and third most common sites of mus-
culoskeletal pain after low back pain (Fig. 6.2 ).6 In a large population-based survey 
of 3,664 adults ≥25 years of age, neck, shoulder, or upper extremity pain resulted 
in limitations to daily life in about one-third and work absence in one-fourth.6 

Fig. 6.1 Prognosis of neck and shoulder pain (based on Pernold4). Pain and disability are rated 
on a 100-point scale, with higher numbers representing more severe pain and disability.
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Interestingly, disability due to neck and upper extremity pain was similar to that of 
people with low back or lower extremity pain.

A survey of general practice patients revealed that new neck and upper extremity 
complaints resulted in 147 primary care visits for every 1,000 registered patients, 
with complaints most commonly attributed to the neck and shoulder (Fig. 6.3).7 
Women accounted for 58% of these patients, with a peak incidence between ages 
40 and 49. These data estimate that the average general practitioner serving 2,500 
patients will have about 366 patient visits annually for neck and upper extremity 
complaints.

Pain characteristics, comorbid pain complaints, and psychosocial factors predict 
the chronic nature of neck and upper extremity pain (Box 6.1).2,8,9 Female gender, 
perceived high workload, chronic complaints in the previous year, and psychological 
distress (including anxiety and depression) also predict work absence due to pain.10,11 
Furthermore, persistent neck and upper extremity pain is associated with a worsening 
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Box 6.1 Predictors of persistent neck and upper extremity pain (based on 
Bot8,9 and Feleus2)
● Neck/upper extremity pain features

■ Long duration of pain
■ Recurrent pain
■ Pain mainly in the hand or wrist

● Comorbidity
■ Additional musculoskeletal complaints

● Psychosocial factors
■ High somatization
■ Worry
■ Cope by retreating
■ Poor social support

of psychological distress,12 which may then further impede successful return to work. 
Consequently, aggressive, early intervention is often necessary to reduce long-term 
disability, especially in patients like Ms. Hoffmann whose gender, heavy job duties, 
and psychological distress predict a poor prognosis for returning to work.

Evaluation of Neck and Upper Extremity Pain

Neck and upper extremity pain may be caused by a variety of conditions, usually 
related to musculoskeletal or neuropathic pain (Table 6.1). Patient assessment 
should include identification of risk factors for chronic pain and work absence (Box 
6.2), as well as characteristics for specific diagnosis. Historical details and exami-
nation hallmarks of common diagnoses for neck and upper extremity pain syn-
drome are detailed in the following sections.

Neck Pain

The physical examination in patients with neck pain with or without associated 
upper extremity symptoms should include an evaluation of range of motion and 
neurological assessment of strength, reflexes, and sensation (Box 6.3). Arm swing 
should be evaluated for symmetry during gait examination. Identification of patterns 
of motor and sensory loss that suggest cervical radiculopathy should be a major part 
of the neurological examination (Table 6.2). Figures 6.4  and 6.5 show motor tests 
for cervical radiculopathy and skin areas served by specific cervical nerves. Patients 
with radiculopathy typically experience sensory changes, with less common occur-
rence of motor abnormalities.
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Table 6.1 Common causes of neck and upper extremity pain

Pain location Diagnosis

Neck Arthritis
 Cervical radiculopathy
 Myofascial pain

Shoulder Arthritis
 Bursitis
 Myofascial pain
 Rotator cuff tendonitis/tear

Upper extremity Carpal tunnel syndrome
 Cervical radiculopathy
 De Quervain’s tenosynovitis

 Myofascial pain

Box 6.2 Historical evaluation of patients with neck or upper extremity pain

Identify the following historical features that predict pain persistence and 
disability:

1. Long pain duration
2. Pain that affects the wrist or hand
3. History of previous pain complaints or other musculoskeletal conditions
4. Work duties perceived as physically demanding
5. Anxiety, depression, or excessive worry

Box 6.3 Physical examination of patient with neck or upper extremity 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 pain
d. Gait – Testing to assess casual movements (arm swing)



Fig. 6.4 Motor testing for cervical radiculopathy. Arrows denote direction of movement required 
to test specific muscles. Test biceps strength with palm facing up. Test brachioradialis strength 
with thumb pointed up.

Table 6.2 Evaluation of common cervical radiculopathies

Nerve involved Disc space Motor loss Reflex loss Sensory loss

C5 C4–C5 Biceps Biceps Lateral upper arm
C6 C5–C6 Brachioradialis Biceps Lateral lower arm
C7 C6–C7 Triceps Triceps Middle finger
C8 C7–T1 Finger flexors none Medial lower arm

Fig. 6.5 Sensory testing for cervical radiculopathy. Arm viewed from the anterior aspect, with 
palm facing toward viewer. Skin areas served by specific cervical nerve roots are marked.
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Use of Specialized Testing

Plain x-rays with flexion and extension views are helpful in ruling out instability in 
patients with mechanical pain complaints (e.g., restricted movement or pain occur-
ring during movement) or limited range of motion. Nerve conduction and electro-
myography testing may be useful for ruling out radiculopathy in patients with a 
mixed pattern of motor and sensory loss (e.g., reflex loss suggesting one nerve root, 
while sensory loss suggests another).

While radiographic studies can help confirm or refute clinical diagnosis of sus-
pected mechanical and radicular pain, cervical spine x-rays and magnetic resonance 
imaging (MRI) scans frequently show false positive results, even in asymptomatic 
controls. Radiographically-diagnosed degenerative cervical spine disease was 
determined in 159 asymptomatic adults (aged 20–65 years) at baseline and after 10 
years (Fig. 6.6).13 Abnormalities in the lower spine were seen in about one-third of 
the patients on lateral cervical spine x-rays at baseline, and up to over half of the 
patients when x-ray was repeated after 10 years. Although only 15% of subjects 
experienced neck pain during the ensuing 10 years, progressive degenerative 
changes were noted in 45% of subjects. Degenerative changes noted at C5–C6 were 
also typically noted at C6–C7, resulting in reports of multilevel degenerative 
 disease. Degenerative changes are seen most often with advanced age – with abnor-
mal cervical spine x-rays in 70% of women and 95% of men between ages 60 and 
65 years.14

MRI and computed tomography generally should be reserved for patients with 
clinical evidence of myelopathy (e.g., bilateral motor and sensory loss) or radicu-
lopathy. MRIs obtained in asymptomatic adults revealed significant radiographic 
changes at multiple cervical levels (Table 6.3).15 Abnormalities typically affected 
the lower cervical levels, with an increased prevalence in patients up to 60 years of 
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age. In the same survey, mild disc degeneration was seen in half of the controls ≤ 30 
years of age, three-fourths of adults between 31 and 45, and all controls > 45 years 
old. Severe disc degeneration was seen in 17% of controls ≤ 30 years of age, 8% of 
adults between the ages of 31 and 45, and 67% of controls > 45 years old. 
Furthermore, a recent study comparing results of independent readings by seven 
board-certified radiologists of cervical MRIs of patients with diagnosed cervical 
myelopathy showed inconsistent diagnostic agreement between them, thus strength-
ening the recommendation that radiographic testing be used to confirm and not 
establish clinical diagnoses.16

Shoulder Pain

Shoulder pain is most commonly caused by overuse in older adults or trauma in 
young patients (Box 6.4). Pain in the anterior shoulder often results from osteoar-
thritis of the acromioclavicular or, less commonly, glenohumeral joints or biceps 
tendonitis. Subacromial bursitis and rotator cuff tendonitis also cause anterior and 
lateral shoulder pain.

Pain character and physical examination can help distinguish the common 
causes of shoulder pain (Table 6.4), although diagnostic determination is often dif-
ficult. Studies comparing diagnostic agreement among clinicians typically show 
only poor to moderate agreement regarding patients with shoulder complaints. In 
one study, 44 patients with shoulder pain were evaluated by three rheumatologists, 
with diagnostic agreement occurring less than half the time (46%).17 When the three 
rheumatologists evaluated the patients together and discussed diagnostic signs and 
symptoms, agreement improved to 78%. In another study, diagnostic agreement 
between two experienced physical therapists for 201 patients with shoulder pain 
was only moderate (60%).18 Agreement was worse with regard to patients with 
bilateral, chronic, or severe pain. In addition, clinical tests assessing shoulder func-
tion and range of motion are also notoriously unreliable in shoulder pain patients.19–21 
For this reason, most patients with chronic shoulder pain will require radiographic 
studies in addition to their case history and physical examination (Fig. 6.7). Partial 

Table 6.3 Prevalence of abnormal magnetic resonance imaging findings in asymptomatic 
adults (based on Ernst 2005)

Cervical level affected (%)

Abnormality Prevalence in normal adults (%) C3–C4 C4–C5 C5–C6 C6–C7

Annular tear 36.7 11.1 11.1 50.0 27.8
Bulging disc 73.3 19.0 21.4 33.3 26.2
Herniated disc 50.0 27.3 22.7 31.8 18.2
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rotator cuff tears are best assessed with MRI or ultrasound images. A comparison 
of both techniques against arthroscopic findings in 71 patients with rotator cuff 
tears showed similar good identification and size measurement for both full and 
partial tears.22

Subacromial Bursitis

Inflammation of the subacromial bursa results in pain in the lateral shoulder and 
upper arm, aggravated by overhead activities. The pain is generally relieved by rest. 
The patient typically is able to raise the upper extremity in front of the body or lift 
the arm backward without pain. Shoulder rotation and abduction (lifting the arm 
away from the side), however, are characteristically painful in patients with this 
condition.

Box 6.4 Common causes of shoulder pain
● Adhesive capsulitis
● Osteoarthritis glenohumeral or acromioclavicular joint
● Rotator cuff tear
● Rotator cuff tendonitis/impingement syndrome
● Subacromial bursitis
● Tendonitis of biceps or supraspinatus tendons

Table 6.4 Distinguishing features among shoulder pain diagnoses.

Diagnosis Pain at night Passive ROM Crepitus

Osteoarthritis No Reduced Present
Rotator cuff tendonitis/impingement Yes Normal Absent
Rotator cuff tear Yes Normal Absent
Subacromial bursitis Yes Reduced Absent

ROM Range of motion



Rotator Cuff Tendonitis

A prospective, one-year survey of 131 patients presenting to their primary care 
physicians for shoulder pain identified rotator cuff tendonopathy in 85%.23 Pain 
with rotator cuff tendonitis is generally located over the anterior and lateral shoul-
der, with the condition worsening with overhead activities and at night. Clicking or 
popping may occur in the affected shoulder.

Inflammation within the rotator cuff is often combined with subacromial bursitis 
and termed impingement syndrome, which can be identified by performing the 
Hawkins test. The patient bends his elbow to 90° and elevates the flexed arm in 
front of his body, so that the forearm is parallel to the floor. The examiner then pas-
sively internally rotates the upper extremity, moving the patient’s hand down and to 
the side. Impingement results in pain with this maneuver.

Hand Pain

Hand pain may result from musculoskeletal, neurological, or vascular pathology 
(Table 6.5). Hand pain may occur in isolation, e.g., De Quervain’s tenosynovitis 
and carpal tunnel syndrome, or as part of a more diffuse pain condition, e.g., cervical 
radiculopathy and rheumatoid arthritis. Sensory dysfunction in the hand can help 
distinguish pain caused by compressive mononeuropathy or cervical radiculopathy 
(Fig. 6.8).

Radiographic testing options

Initial testing Secondary testing

Plain x-ray:
Diagnoses osteoarthritis and complete

rotator cuff tear 

Arthrogram:
Diagnoses adhesive capsulitis, bursitis,

complete rotator cuff tear  

MRI:
Diagnoses partial rotator cuff tear 

Ultrasound:
Diagnoses partial rotator cuff tear 

Fig. 6.7 Radiographic testing of shoulder pain.
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De Quervain’s Tenosynovitis

De Quervain’s tenosynovitis is a common painful inflammatory condition of the 
thumb, diagnosed with the Finkelstein test (Fig. 6.9). Tendons of the abductor pol-
licis longus and extensor pollicis brevis travel into the thumb through a small com-
partment in the wrist, forming the radial border of the anatomic snuff box. Trauma 
or repetitive overuse may result in inflammation of the synovial lining, with pain 



aggravated when grasping, twisting, or pinching. Patients with diabetes, thyroid 
disease, and rheumatoid arthritis are at increased risk for developing De Quervain’s 
tenosynovitis.

Carpal Tunnel Syndrome

The median nerve reaches the hand through the carpal tunnel in the wrist. It pro-
vides sensation to the lateral hand, thumb, and first two fingers and motor function 
for thumb opposition (Fig. 6.10). Compression within this tunnel due to injury or 
repetitive use results in hand pain and dysesthesia in the distribution of the median 
nerve. Symptoms are typically aggravated by compressing or stretching the wrist 
and sleeping, possibly due to the combination of wrist hyperextension or flexion 
with sleep and increased swelling of the hand with expected fluid redistribution 
while lying down. Symptoms may be reproduced or aggravated by percussing the 
wrist at the carpal tunnel (Tinel’s sign) or asking the patient to flex the wrist for one 
minute (Phalen’s test). Wrist percussion and Phalen’s testing were evaluated in 112 
patients with clinical carpal tunnel syndrome confirmed by nerve conduction studies 

  Bend wrist to ulnar side 

Pain is felt here 

Fig. 6.9 Finkelstein test for De Quervain’s tenosynovitis. Finkelstein’s test is performed by ask-
ing the patient to make a fist, with the thumb placed under the fingers. The examiner then bends 
the wrist away from the thumb toward the ulnar side. A positive test occurs when the patient 
reports pain in the wrist at the base of the thumb (reprinted from Marcus DA. Headache and 
Chronic Pain Syndromes. The Case-Based Guide to Targeted Assessment and Treatment. Humana 
Press, Totowa, NJ, 2007).
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and 50 pain-free controls.24 The sensitivity and specificity, respectively, were 67% 
and 68% for Tinel’s sign and 85% and 89% for Phalen’s test. Interestingly, both 
tests were negative in 17 patients with confirmed carpal tunnel syndrome (15%). 
A positive Phalen’s test is also associated with increased carpal tunnel syndrome 
severity, suggesting that follow-up Phalen’s testing may help to identify treatment 
efficacy.25

Treatment

Neck and upper extremity pain tend to become chronic in many patients. In general, 
only about one-third of patients reporting neck or shoulder pain will experience 
symptom resolution after a year.26,27 For this reason, treatment is generally neces-
sary to minimize long-term disability.

Patients reporting difficulty in performing daily activities or work tasks, like 
Ms. Hoffmann, can often benefit from an occupational therapy evaluation. 
Modifying activity performance and pacing may be particularly helpful in achiev-
ing a successful return to work. For example, taking frequent work breaks (whether 
or not exercises are performed during the break periods) improves recovery from 
neck pain.28 Furthermore, psychological pain management training should also be 

Fig. 6.10 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.



considered, as psychological distress and negative coping styles predict pain per-
sistence and disability. For example, a study evaluating 342 patients with neck or 
upper extremity complaints at baseline and after 3 months identified worry as a 
major factor in predicting work absence.29 Interestingly, workers required to per-
form a heavy work load or sit for prolonged periods were more likely to require 
sick leave only if they also tended to cope with worry. Job factors were unrelated 
to time off from work among workers with more positive coping styles. This sug-
gests that training in coping techniques may reduce disability associated with neck 
and upper extremity pain, even among patients with more physically demanding 
occupations.

Neck Pain

A number of non-medication therapies are used to reduce chronic neck pain. 
Adequate data are available to support benefit from only acupuncture for short-term 
pain relief and exercise for long-term benefit.30–32 Traction and ultrasound appear to 
be ineffective, while very little data are available to routinely recommend multidis-
ciplinary treatment, behavioral therapy or relaxation, massage, or electrical 
stimulation.

Treatment algorithms can be used to provide guidelines for empiric management 
of patients with acute and chronic neck pain (Fig. 6.11). Patients will need to be 
assessed to determine the appropriateness of each individual therapy recommended.

Cervical Radiculopathy

Cervical radiculopathy may be treated conservatively unless motor or spinal dys-
function is present, in which case surgical evaluation is often necessary. Cervical 
epidural steroid injections may resolve radiculopathy and improve range of motion 
in the cervical spine in some patients with persistent pain or patients wishing to 
avoid surgery.

Cervical radiculopathy patients treated conservatively or with surgery typically 
experience only modest reduction in neck pain, with better relief from radicular 
symptoms and disability. In one study, 119 consecutive cervical radiculopathy 
patients were referred for conservative or surgical treatment, as deemed clinically 
appropriate (Fig. 6.12).33 Patients were considered to have improved if they experi-
enced complete symptom resolution or marked improvement. Although arm pain 
and neurological symptoms improved for patients treated either conservatively or 
with surgery, neck pain improved in only about one-third to one-fifth of the 
patients.

While short-term pain relief is higher with surgery, long-term pain reduction has 
been shown to be similar among patients with cervical radiculopathy without mye-
lopathy randomized to conservative treatment or surgery (Fig. 6.13).34 In this study, 
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Fig. 6.12 Post-treatment outcome for cervical radiculopathy. ADLs are activities of daily living 
(based on Heckmann33).
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Fig. 6.13 Long-term outcome in patients with cervical radiculopathy randomized to surgical or 
conservative therapies (based on Persson34).

81 patients with cervical radiculopathy without myelopathy were prospectively 
randomized to receive decompressive surgery, physical therapy (including passive 
modalities, traction, and stretching and strengthening exercise) for 3 months or use 
of a soft cervical collar to be worn at least during the daytime for 3 months. Pain 
was assessed at baseline and 4 and 12 months after treatment initiation. Disability 
was evaluated after 12 months. Although pain reduction was higher with surgery at 
the first post-treatment assessment, outcome was similar after 1 year. These data 
support initial management with conservative measures, as appropriate. This rec-
ommendation is further supported by a long-term outcome study for surgical treat-
ment of patients with cervical radiculopathy in which presurgical duration of 
symptoms did not affect surgical outcome until symptoms had been present for >48 
months.35 This study suggests that using conservative measures as first-line therapy 
in patients without myelopathy will not generally reduce the success rate from sur-
gery if surgical intervention is later deemed necessary.



Shoulder Pain

Chronic shoulder pain is generally treated with conservative therapy, including 
nonsteroidal anti-inflammatory drugs (NSAIDs) and physical therapy. Physical 
therapy should include stretching and strengthening exercises of the rotator cuff, 
scapula, and deltoid. Exercises have been shown to provide both short- and long-
term benefits for patients with shoulder pain.36 Outcome can be improved by adding 
mobilization to physical therapy exercises and occupational therapy treatment. In a 
study following the outcome of 124 rotator cuff tears treated conservatively for an 
average of 3.4 years, good or excellent improvement occurred in 82%.37 Conservative 
therapy was most effective in patients who initially possessed good range of motion 
and strength.

Corticosteroid injections may be used to supplement conservative therapy. 
Sonographic guidance with local corticosteroid injections for shoulder pain signifi-
cantly improves pain reduction and functional improvement.38 Surgical intervention 
is typically reserved for disabling impingement or rotator cuff tears failing to 
respond to conservative treatment.

Hand Pain

Due to significant disability often associated with hand pain, patients with chronic 
complaints should receive an evaluation and possibly treatment from an occupa-
tional therapist. Hand therapy, incorporation of postural corrections, and activity 
modifications often reduce both pain and disability. Assessment of typical daily 
activities and work duties, with ergonomic corrections to reduce overuse syn-
dromes, should also be included.

De Quervain’s Tenosynovitis

De Quervain’s syndrome is generally managed conservatively with NSAIDs, 
splints, and/or local steroid injections. As expected, improvement is usually greater 
in patients with initially milder symptoms. A large, retrospective study of 300 
patients with De Quervain’s syndrome treated conservatively showed NSAIDs plus 
splints provided complete relief for 88% with initially mild symptoms, 35% with 
moderate symptoms, and 25% with severe symptoms.39 Injections relieved symp-
toms in 100% with mild symptoms, 80% with moderate symptoms, and 76% with 
severe symptoms. Surgical decompression is rarely needed and typically reserved 
for patients failing conservative measures.
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Carpal Tunnel Syndrome

Carpal tunnel syndrome is initially treated with postural correction and night-
time splints. Local steroid injections may be considered, especially in patients 
with motor loss. Iontophoresis with corticosteroids can be used as a useful 
adjunctive treatment in conjunction with postural correction, with topically 
applied medications delivered by a physical therapist to soft tissues, using electri-
cal current. Thirty carpal tunnel syndrome patients prospectively randomized to 
receive either corticosteroid iontophoresis every other day for 1 week or a single 
steroid injection experienced benefit from either treatment, although injection led 
to superior improvement.40 Pain reduction after 2 and 8 weeks of treatment, 
respectively, were 29% and 51% with iontophoresis and 27% and 71% with injec-
tion. Between pre-treatment and 8 weeks after therapy, the number of patients 
experiencing paresthesia decreased from 96% to 35% with iontophoresis and 
95% to 15% with steroid injection. Therefore, while local injections are the pre-
ferred therapy, iontophoresis may be considered for patients wishing to avoid 
injections.

Two recent studies compared outcome in carpal tunnel patients who were symp-
tomatic for <1 year and prospectively randomized for treatment with 1–2 steroid 
injections or surgical decompression. In one study (N = 50), improvement in symp-
toms and nerve conduction occurred in patients with either treatment, although 
benefits were greater with surgery than after a single steroid injection.41 In this same 
study, grip strength improved in patients receiving injections and worsened slightly 
after surgery. In a similar study (N = 101), injections produced better short-term 
symptomatic relief and comparable long-term results to surgical decompression.42 
In this second study, patients were permitted to receive a second injection after 2 
weeks, with 84% receiving two injections. These studies suggest that both injec-
tions and surgical decompression effectively relieve carpal tunnel symptoms; how-
ever, injections may produce better results when patients are offered a second 
injection after 2 weeks.

Summary

Musculoskeletal neck and upper extremity pain syndromes occur commonly, with 
pain resolution occurring after 1 year in only about one in three patients. Chronic 
neck and upper extremity pain most commonly affect the neck and shoulder. 
Persistent pain can be predicted by several risk factors, including long pain dura-
tion, previous or additional pain complaints, psychological distress, and coping 
with worry. Most chronic pain syndromes of the neck and upper extremity are 
diagnosed through history and physical examination, as imaging studies are notori-
ously unreliable for establishing diagnoses. Neck pain may be caused by muscu-
loskeletal dysfunction or radiculopathy. Shoulder pain is most commonly caused by 
overuse in older adults or trauma in young patients. Hand pain is often caused by 



cervical radiculopathy, carpal tunnel syndrome, and De Quervain’s tenosynovitis. 
Most chronic pain syndromes are managed with conservative treatment, with sur-
gery reserved for patients failing conservative measures or those with neurological 
or mechanical compromise.

Test Your Knowledge

1. Choose the correct statement(s) concerning the epidemiology of neck and upper 
extremity pain:

a. Neck and upper extremity pain expected to resolve usually do so within 
3 months.

b. Neck pain is the most common site of musculoskeletal pain.
c. The average general practitioner serving 2,500 patients can expect over 350 

visits annually for neck and upper extremity complaints.
d. Disability from neck and upper extremity pain tends to be signifi cantly 

greater than that from low back pain.
e. A and B
f. A and C
g. All of the above

2. Factors that predict persistence of neck and upper extremity pain include:

a. Long pain duration
b. Comorbid musculoskeletal pain in other body regions
c. Poor social support
d. Tendency to cope with worrying or retreating
e. All of the above

3. Plain x-ray evaluations for degenerative cervical spine disease in asymptomatic 
adults will reveal a false positive result in:

a. One in twenty
b. One in ten
c. One in three
d. One in two

4. Which of the following pain conditions is reliably diagnosed with MRI?

a. Bulging disc
b. Carpal tunnel syndrome
c. Partial rotator cuff tear
d. De Quervain’s syndrome
e. A and C
f. All of the above
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5. Which statement(s) regarding cervical radiculopathy is(are) correct?

a. Surgery typically results in similar improvement for neck pain, radicular 
pain, and numbness.

b. Long-term pain relief is greater in patients treated with surgery.
c. Delaying surgery for several weeks reduces the likelihood of surgical 

success.
d. A and B
e. All of the above
f. None of the above

6. Effective treatments for chronic shoulder pain include:

a. NSAIDs
b. Stretching exercises
c. Joint immobilization
d. A and B

e. All of the above

Answers: 1f, 2e, 3c, 4c, 5f, 6d
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Chapter 7
Back and Lower Extremity Pain

Key Chapter Points:
● Low back pain affects about 60% of adults at some point during their lives and 

becomes chronic for about one in four patients.
● Most cases of low back pain are caused by nonspecific conditions responding to 

conservative therapy.
● Thoracic spine pain may occur due to myofascial pain, vertebral fractures, post-

herpetic neuralgia, and metastatic disease.
● Hip and knee pain commonly occur due to musculoskeletal conditions, such as 

arthritis and bursitis.
● Common causes of chronic foot pain include plantar fasciitis, Morton’s neuroma, 

tarsal tunnel syndrome, peripheral neuropathy, and peripheral vascular disease.

Key Words Arthritis, Bursitis, Morton’s neuroma, Myelopathy, Plantar fasciitis, 
Radiculopathy, Tarsal tunnel syndrome

Case History

Ms. Herbert is an obese, 53-year-old waitress with pain in her low back and left 
foot. The back pain has bothered her off and on for the last 2 years, with more con-
stant pain over the last 6 months. She was on sick leave from work for 2 months 
and returned with continued complaints of pain. The foot pain had started about a 
month before and she is convinced she has a fractured heel. When she first wakes 
up in the morning, her back is only moderately painful, but she gets an excruciating 
foot pain the minute her left foot touches the floor. The first few steps in the morn-
ing are unbearable and sometimes she crawls to the bathroom. After walking on her 
foot for a while, the pain seems to resolve, but returns later in the day when her 
back pain has flared up at work and she sits down for a break. Once the back feels 
better and she gets up again, she has that same knife-like pain in her heel. She has 
been absent from work for the past 2 weeks due to the combination of the back and 
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heel pain. There is visible muscle spasm with an elevated muscle bulk on the left 
side of her lower spine. This muscle is tender to palpation. Her neurological exami-
nation is unremarkable. Forward flexion of the lumbar spine is limited with active 
motion, with reports of pain. She also reports severe foot pain when her left foot is 
dorsiflexed, with no pain with plantar flexion or ankle rotation. Her workers’ com-
pensation doctor ordered radiographic studies. Plain x-rays showed spondylosis of 
the lumbar spine and a small left heel spur. Magnetic resonance imaging showed a 
bulging disc at L3–L4, with a small herniation at L5–S1. She has requested a 
surgical referral.

Introduction

The back and lower extremity are common areas affected by chronic pain. Lower 
extremity pain may occur in conjunction with back pain (as radicular, referred, or 
radiating pain) or as isolated musculoskeletal or neuropathic pain. Back pain 
with or without associated lower extremity pain occurs frequently and is often 
disabling. Data from national surveys estimate that low back pain during the 
3 months preceding the survey occurs in one in four adults ≥18 years old and one 
in three adults > 45 years old.1

In most cases, back pain will not be attributed to a specific etiology. The 
National Ambulatory Medical Care Survey showed nonspecific back pain to be the 
most common diagnosis for patients treating with a primary care practitioner 
(Fig. 7.1).2 The high prevalence of nonspecific pain has important implications for 
assessment that will be described in this chapter. Ms. Herbert has two common 
chronically painful conditions – myofascial low back pain and plantar fasciitis 
causing foot pain. Her primary care doctor recognized both characteristic condi-
tions and initiated conservative therapy, despite the presence of “abnormal” radio-
graphic studies. Being able to knowledgably explain these conditions to Ms. Herbert 
and prescribe effective therapy prevented her from undergoing additional unneces-
sary testing or surgical procedures.

Epidemiology

Two large surveys of adults enrolled in general medical care or in a health insurance 
plan in Canada and Great Britain reported back pain lasting at least 1 week during 
the preceding month in almost one in four adults and back pain within the previous 
6 months in almost three in four adults (Fig. 7.2).3,4 Disabling pain was considera-
bly less common. In addition, as seen in Ms. Herbert, three in every four individuals 
with back pain also reported having pain in other body regions (in order of 
frequency: the knee, shoulder, and neck),4 making utilization of the pain drawing 
particularly beneficial to fully understanding pain symptoms in these patients.



Low back pain is the most common chronic pain, affecting about 59% of adults 
at some point during their lives.5 In most cases, episodes of acute back pain resolve 
with conservative, symptomatic treatment. In one study, acute back pain resolved within 
1.5 months in 61% of adults treated with usual care by their primary practitioners 
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Herniated disc,
5.6

Degenerative,
8.6

Nonspecific,
67.5

A  Patients seen by internists, %

Fig. 7.1 Diagnoses for low back pain seen by the primary care physician (based on Hart2): 
(A) Patients seen by internists, %; (B) Patients seen by family or general medical doctor, %.

B  Patients seen by family or general medical doctors, %
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or rheumatologists.6 Back pain that persists 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. 7.3).7 Similarly, surveys conducted in Great 
Britain revealed a persistence of symptoms 12 months after first consultation to a 
primary care provider by 42–75% of patients.8,9

Predictors of Chronic Low Back Pain

Adult patients seeing a primary care doctor for new onset acute low back pain of 
< 3 weeks duration were followed weekly for the first month and then assessed at 
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Fig. 7.2 Prevalence of back pain in general medical patients (based on Côté et al.3, Webb et al.4)
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Fig. 7.3 Long-term prognosis of acute low back pain (based on Schiøttz-Christensen et al.7).



3 months.10 Most episodes of acute back pain resolved, with the greatest reduction 
in pain occurring during the first 3 weeks. Pain severity decreased by an average of 
58% after 3 months, with a 53% decrease realized during the first 3 weeks of acute 
pain. Pain became chronic for about one in four patients. Persistent back pain was 
predicted by patient demographics, physical examination findings, and psychological 
distress (Fig. 7.4). Several patient, work, and psychological features have been 
identified as predictors of an increased risk for chronic back pain following an acute 
injury (see Box 7.1).11–14 Patients with these features may require earlier and more 
aggressive intervention to prevent persistence of pain and disability.

Occupation is another important risk factor for chronic back pain, with 37% of 
low back pain attributable to occupational factors.15 For example, patients with 
acute low back pain were evaluated for persistent pain after 3 months, with recovery 
in 54% with work-related pain vs. 73% with pain unrelated to work.16 Jobs requir-
ing heavy physical work and prolonged standing increase the risk of persistent 
low back pain (see Table 7.1).

Successful return to work after absenteeism from low back pain can be predicted 
by a number of factors (see Box 7.2).17 Ms. Herbert has several risk factors for poor 
likelihood of returning to work: pain-related disability, older age, female gender, 
obesity, and heavy work duties. Although most patients who develop back pain will 
return to work, problematic pain often persists and requires additional treatment. 
For example, an evaluation of 283 patients with work-related low back pain within 
the past 3 months that required temporary time off from work assessed different 
measures of recovery.18 While return to full-time duties occurred in almost all 
patients, significant disability and persistent pain remained in the majority, sugges-
ting the need for additional treatment (Fig. 7.5). Consequently, while achieving a 
successful return to work is an important treatment outcome measure, it must be 
evaluated in the context of other efficacy measures, including pain severity and 
disability for household activities, which may continue to be impaired in patients 
who have returned to work.
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Fig. 7.4 Predictors of non-recovery from acute back pain after 3 months (based on Grotle et al.10). 
Work absence was defined as losing ≥4 days in the preceding month. Neurological signs were 
associated with the development of chronic pain when two or more of the following were abnor-
mal: straight leg raise, knee or ankle reflex, sensation, and strength in the thigh or foot.
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Table 7.1 Relative risk of low back pain based on occupation (based 
on Punnett et al.15)

Occupation Relative risk of low back pain

Managers 1.0
Professionals

Clerical workers
Sales workers

1.4

Automobile mechanics
Carpenters
Construction workers
Drivers
Manual laborers
Plumbers

2.4

Baggage handlers
Custodians
Nurses and other hospital workers
Warehouse and stock workers
Waiters/waitresses

2.5

Farmers 3.6

Box 7.1 Predictors of chronic low back pain (based on Grotle et al.11, Grotle 
et al.12, van der Windt et al.14, Webster et al.13)
● Pain characteristics

– Pain limits ambulation
– Neurological deficits
– Early treatment with opioids

● Comorbidity
– Sleep disturbance

● Psychosocial factors
– Depression
– Anxiety
– Distress
– Catastrophizing
– Somatization

● Work variables
– Sick leave used for acute back pain
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Fig. 7.5 Different outcome measures of recovery (based on Ferguson et al.18). ADL = activities 
of daily living.

Box 7.2 Predictors of work absence for back pain (based on Streenstra et al.17)
● Pain characteristics

– Radiating pain
– Pain-related disability

● Patient features
– Older age (especially >51 years old)
– Female gender
– Overweight
– Poor general health

● Psychosocial factors
– Poor social support
– Social isolation

● Work factors
– Heavy work
– Driving >75% of work hours
– Lack of support from co-workers or supervisor
– Availability of high level of compensation for work absence

Evaluation of Back and Lower Extremity Pain

Back and lower extremity pain may be caused by a variety of conditions, most com-
monly related to musculoskeletal or neurological abnormalities (see Table 7.2). Other 
medical conditions, including vascular, gastrointestinal, and gynecological pathology, 
may also result in back pain; therefore the physical examination must include a gen-
eral medical screening, as well as abdominal and gynecologic evaluations.
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Table 7.2 Common causes of back pain and lower extremity pain

Pain location Diagnosis

Thoracic spine Metastatic neoplasm
Myofascial pain
Osteoporosis with vertebral fracture
Postherpetic neuralgia

Lumbar spine Arthritis/Degenerative disease
Lumbar radiculopathy
Spinal stenosis

Hip Arthritis
Bursitis

Knee Arthritis
Bursitis
Patellofemoral syndrome

Foot Arthritis
Morton’s neuroma
Neuropathy
Plantar fasciitis
Tarsal tunnel syndrome
Vascular disease

Table 7.3 Distinguishing common causes of thoracic pain

Condition History and symptoms Examination signs

Osteoporosis/vertebral 
fracture

Risk factors for osteoporosis: 
postmenopausal, low weight, 
inactive

Bone disease or trauma
Prior vertebral fracture

Reduced active and passive range 
of motion. Point tenderness over 
vertebral body. Normal neuro-
logical examination

Postherpetic neuralgia Zoster Scarring from earlier zoster.
Unilateral dermatomal 

symptoms
Dermatomal area of numbness/

hypersensitivity
Metastatic disease Bilateral band or girdle of pain Sensory level of numbness.

Myofascial pain

Neurological symptoms

Nondermatomal distribution of 
pain

Bilateral hyper-reflexia in lower 
extremities

Muscle spasm, tenderness, and trig-
ger points. Normal neurological 
examination

Thoracic Pain

Historical features can help distinguish common thoracic pain syndromes (see 
Table 7.3). Landmarks to identify thoracic dermatomes are the nipples for T4 and 
the umbilicus for T10. A full discussion of myofascial pain is provided in Chap. 11. 
Postherpetic neuralgia is detailed in Chap. 10.



Vertebral fractures may be caused by osteoporosis, osteomalacia, hyperparathy-
roidism, hyperthyroidism, myeloma, metastatic cancer, infection, and local trauma. 
Osteoporosis affects about one in three postmenopausal women and one in ten men 
≥ 50 years old.19 Secondary osteoporosis may also occur with a variety of medical 
conditions, including endocrine, renal, gastric, and connective tissue disorders. Early 
life factors that predispose women to osteoporosis include prolonged amenorrhea, 
physical inactivity, low dietary calcium and vitamin D, smoking, and excessive 
alcohol use. Osteoporosis was estimated to produce 9 million new fractures in adults 
≥ 50 years old in 2000.20 Risk factors for first osteoporotic vertebral fracture in 
women ≥ 65 years old include older age, previous non-spine fracture, low bone min-
eral density (BMD), low body weight, smoking, low milk consumption with preg-
nancy, physical inactivity, history of falling, and regular use of aluminum-containing 
antacids.21 Using estrogen supplementation decreases fracture risk. Risk is also influ-
enced by ethnicity. After controlling for BMD, weight, and other risk factors, a survey 
of nearly 200,000 American women from five ethnic groups found the highest frac-
ture risk in Caucasian and Hispanic women followed by Native Americans, African 
Americans, and Asian Americans.22 Previous fractures, especially fractures associated 
with minimal trauma, suggest increased risk for low bone mass or osteoporosis.

The National Osteoporosis Foundation recommends obtaining BMD testing for all 
women ≥65 years of age and younger postmenopausal women with osteoporosis risk 
factors.23 Risk factors include older age, personal and family histories of adult 
fractures, thin stature, prolonged amenorrhea or early menopause, smoking, exces-
sive alcohol consumption, low dietary calcium, minimal weight-bearing exercise, and 
certain medications (e.g., glucocorticoids, thyroid medications, anticonvulsants, 
aluminum-containing antacids, gonadotropin releasing hormone, methotrexate, 
cyclosporine, heparin, and cholestyramine). A BMD T-score <2.5 standard deviations 
below the BMD for healthy young women is consistent with osteoporosis.

Bony metastases to the thoracic spine should be considered in all patients presen-
ting with thoracic pain, especially when the pain is bilateral and experienced as a 
band or girdle of pain. Spinal metastases occur most frequently in patients with lung, 
prostate, or breast cancer. Due to the vascular distribution around the spine, most 
spinal metastases occur in the thoracic region. Back pain is often the initial com-
plaint, with later development of neurological symptoms suggesting nerve root or 
spinal cord compression. A high index of suspicion is essential to prevent spinal 
cord compression or cauda equine syndrome, with resultant loss of ambulatory 
independence. A prospective, observational study of 319 patients with malignant 
spinal cord compression reported localized back pain and/or spinal nerve root pain 
in 94% of the patients, typically experienced as a band around the chest or abdo-
men.24 Pain was generally described as severe and progressive, with bilateral pain in 
two of three patients. Pain was precipitated in about 40% of the patients by cough-
ing, bending, and/or sneezing. One of the most significant findings from this study 
was the frequent and devastating delay in diagnosing malignant spinal disease. 
Patients typically waited for about 3 weeks before reporting the pain to their doctors, 
who typically did not diagnose their pain condition until about 3 months after the 
onset of symptoms. At the time of diagnosis, only 18% of patients were still ambu-
lating independently. Once patients lost ambulation, it was rarely regained.
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Lumbar Pain

Low back pain may occur in isolation or in conjunction with lower extremity pain. 
Associated lower extremity pain may suggest neurological pain, such as radiculopathy. 
Signs and symptoms help differentiate among common causes of back pain (see 
Table 7.4). Neurological symptoms or deficits suggest the need for additional 
evaluations.

Table 7.4 Distinguishing characteristics of common low back pain syndromes

Diagnosis Features

Myofascial pain Restricted lumbar range of motion with active testing; 
good passive motion

Muscle spasm and trigger points present
Normal neurological examination

Mechanical pain Pain worsens with activity
Restricted lumbar range of motion with active AND 

passive testing
Normal neurological examination

Radiculopathy Dermatomal distribution of pain and numbness
Motor/sensory loss on neurological examination

Spinal stenosis Bilateral pain and cramping with walking and relief 
with sitting

Aggravation with lumbar extension (bending backward, 
walking downhill)

Relief with lumbar flexion (stooping forward)
Normal neurological examination between pain episodes

Box 7.3 Historical evaluation of patient with back pain

Identify the following historical features that predict pain persistence and 
disability:

1. Pain has already resulted in work absence
2. Neurological symptoms are present, including radiating pain
3. Walking is restricted
4. Sleep is disturbed
5. General health is poor or excess weight is present
6. Psychological distress, depression, or anxiety is present
7.  Work is considered heavy or entails substantial lifting, pushing, pulling, 

standing, or prolonged driving
8. Support network within work and at home is limited

Patient history should include identification of factors that predict the chronic 
nature of back pain and disability (see Box 7.3). The physical examination should 
include an evaluation of range of motion and neurological signs of strength, 



Box 7.4 Physical examination of patient with lumbar pain

1. Musculoskeletal examination

 (a) Muscle palpation for tenderness, spasm, and trigger points
 (b)  Skeletal assessment for posture and range of motion (both active and 

passive)

2. Neurological examination

 (a) Strength testing
 (b) Reflexes
 (c) Sensory examination to touch and pin
 (d) Gait testing to assess casual movements and strength

Fig. 7.6 Sensory testing for lumbar radiculopathy. Skin areas served by 
specific lumbar nerve roots are marked.
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reflexes, and sensation (see Box 7.4). Lower extremity dermatomes are depicted in 
Fig. 7.6. Identification of specific patterns of motor and sensory dysfunction can 
determine the presence of specific radiculopathies (see Table 7.5).
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Use of Specialized Testing for Back Pain

Plain x-rays with flexion and extension can help identify mechanical causes of back 
pain, suggested by restriction in both active and passive motion of the lumbar spine. 
Abnormalities seen on x-ray may include spondylosis, spondylolysis, and spondy-
lolisthesis. Spondylosis is a degeneration of vertebral disc spaces, typically 
occurring in patients with osteoarthritis. Spondylolysis is separation of the pars 
interarticularis, recognized as the neck of the Scottie dog on an oblique x-ray of the 
lumbar spine. Spondylolysis may result in abnormal forward movement of one of 
the vertebrae or spondylolisthesis, typically affecting L5 in children and L4 in 
adults. Spondylolisthesis is graded from 1 to 4, depending on the amount of slip-
page, with grades 1 and 2 typically managed with physical therapy and grades 3 and 
4 possibly resulting in neural impingement and the need for surgical correction. 
Pediatric spondylolisthesis is usually congenital, while adult changes often occur 
with osteoarthritis. Spondylolisthesis may also occur due to a stress fracture, 
trauma, or bone disease. Less commonly, restrictions in joint motion may be caused 
by inflammatory spondyloarthropathy, such as ankylosing spondylitis. Patients 
with spondyloarthritides often have blood tests showing elevation of inflammatory 
markers, like C-reactive protein, anemia of chronic disease, and the absence of 
rheumatoid factor. While x-ray changes may be dramatic, radiographic changes 
typically occur 5–10 years after the disease is clinically apparent.

Nerve conduction and electromyographic testing (EMG) can help clarify specific 
neural abnormalities in patients with unclear or mixed patterns of neurological 
dysfunction on examination. Neither radiographic nor EMG testing is particularly 
beneficial for identifying clinically significant abnormalities. Among patients with 
low back pain or spinal stenosis, the presence of abnormalities on EMG or magnetic 
resonance imaging (MRI) does not predict the clinical presentation of either pain or 
disability.25 EMG testing more effectively differentiates clinically symptomatic from 
asymptomatic patients compared with MRI.26 MRI and computed tomography (CT) 
generally 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 while walking). In a prospec-
tive, observational survey following 200 patients for the development of low back 
pain with clinical assessments and MRI over 5 years, clinically significant MRI 
findings occurred only in those patients with primary radicular complaints.27

Table 7.5 Evaluation for common lumbar radiculopathies

Nerve involved Disc space Motor loss Reflex loss Sensory loss

L3 L2–L3 Knee extension Knee reflex Anterior medial thigh
L4 L3–L4 Knee extension Knee reflex Medial lower leg
L5 L4–L5 Foot dorsiflexion: walking 

on heels
None Lateral lower leg and 

great toe
S1 L5–S1 Foot plantar flexion: 

walking on toes
Ankle jerk Lateral foot and sole



MRI scans of asymptomatic adult controls often show radiographically signifi-
cant changes in the thoracic and lumbar spine (see Table 7.6).28–30 As expected, the 
prevalence of radiographic abnormalities increases with age. Young individuals, 
however, also may have a wide variety of asymptomatic abnormalities identified on 
routine screening. A small study of 33 young tennis players ranging in age from 16 
to 23 years old with no history of back pain identified MRI abnormalities in 85%, 
including facet arthropathy (69.7%), synovial cysts (30.3%), disc degeneration 
(39.4%), disc herniation (39.4%), and pars injury (27.3%).31 This study highlights 
the need to interpret radiographic abnormalities with caution and in conjunction 
with clinical signs and symptoms. Furthermore, MRI abnormalities in asympto-
matic adults do not predict the later development of clinical low back pain 
symptoms.32 In addition, a 5-year prospective study concluded that most new 
changes seen on MRI obtained within 12 weeks of developing serious low back 
pain were progressive degenerative changes, unrelated to the clinical symptoms.33

Spine abnormalities unrelated to clinical symptomatology are similarly identi-
fied with CT scanning. In a group of 52 controls, 35% had abnormal lumbar 
studies, with the percentage of abnormalities increasing to 50% after the age of 
40.34 In those controls younger than 40, 20% had CT scans that revealed herniated 
discs.

Selecting Candidates for Imaging Studies

Imaging studies should not be routinely performed in patients with back pain, but 
reserved for patients in whom specific pathology is being evaluated. Negative 
effects of routine radiographic testing were highlighted in a recent, randomized 
study of 421 patients (seeking treatment with general practioners) with low back 
pain of at least 6 weeks duration (median duration = 10 weeks).35 Outcome was 

Table 7.6 Spine MRI abnormalities in asymptomatic adults 
(based on Boden et al.29, Jensen et al.28, Wood et al.30)

Abnormality Prevalence in normal adults (%)

Thoracic spine
Degenerative changes 56
Disc bulge 53
Disc herniation 37
Annular tear 58
Spinal cord deformation 29
Scheuermann endplate 

irregularities or kyphosis
38

Lumbar spine
Disc bulge 52
Disc herniation 24
Stenosis 4
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compared in those patients randomized to receive lumbar spine x-rays in conjunc-
tion with usual care and patients randomized to receive usual care without x-rays. 
No serious spinal pathology was identified on any of the x-rays. In most cases, x-
rays showed discovertebral degeneration or a normal spine. When assessed after 3 
months, those patients randomized to receive an x-ray were more likely to report 
persistent pain (odds ratio = 1.56) and require additional consultations with the 
general practitioner (odds ratio = 2.72). Although 80% of participants stated a 
desire to receive an x-ray, those actually having radiographic testing did not report 
more reassurance or less worrying than those not receiving x-rays. Therefore, 
 routine x-rays in patients with back pain does not reduce the patient’s fears and 
results in greater workload for the general practitioner and a greater likelihood of 
persistent pain.

Thoracic Spine Pain

Patients with band-like or dermatomal thoracic pain with no history of zoster often 
require imaging studies to rule out structural pathology. Point tenderness over the 
thoracic spine suggests the need for x-rays to rule out fractures. Vertebral fractures 
may be caused by osteoporosis, osteomalacia, hyperparathyroidism, hyperthyroidism, 
myeloma, metastatic cancer, infection, and local trauma. MRI is an effective tool to 
differentiate benign from malignant vertebral fractures. Normal T1-weighted signal 
with no gadolinium enhancement suggests benign fracture,36,37 while involvement of 
multiple vertebra, gadolinium enhancement, epidural compression, or paraspinal soft 
tissue masses suggests malignant fracture.38

Lumbar Spine Pain

According to recent recommendations from the American College of Physicians 
and American Pain Society, diagnostic testing beyond a history and physical exami-
nation should not be routinely performed in patients with nonspecific, chronic low 
back pain.39 Patients with acute low back pain may need imaging studies if they 
have a history of trauma, infection, or cancer or their examination reveals a neuro-
logical deficit. Plain x-rays, including assessment with flexion and extension, are 
useful to evaluate possible mechanical factors. CT or MRI testing is best reserved 
for patients with a strong clinical suspicion of myelopathy or radiculopathy.

Chronic Hip Pain

Chronic pain in the hip often accompanies low back pain. Pain localized to the hip 
commonly affects the greater trochanter. New onset of trochanteric pain affects 
about two cases per 1,000 patients in primary care, annually, with most cases 



persisting > 5 years.40 Pain over the greater trochanter may be caused by arthritis or 
bursitis. Inflammation of the trochanteric bursae (trochanteric bursitis) results in 
pain in the lateral hip, possibly radiating to the thigh. This pain may be aggravated 
by palpation of the greater trochanter, climbing steps, rising from a chair, or 
prolonged standing. Trochanteric bursitis may occur due to trauma, overuse, or 
arthritis. Chronic sacroiliitis or lumbar radiculopathy often mimic true degenerative 
hip pain, with MRI showing relatively normal hip joint anatomy in these patients.

Chronic Knee Pain

Injuries to the ligaments, tendons, and meniscus in the knee often result in acute 
knee pain, while chronic knee pain is typically caused by bony changes from rheu-
matoid or osteoarthritis and patellofemoral syndrome. Patellofemoral syndrome 
causes pain behind or around the patella, with aggravation with prolonged sitting, 
walking down steps or hills and weight-bearing impact exercise, like running. 
Patellofemoral syndrome should be distinguished from patellar tendonitis, which is 
associated with pain and focal tenderness over the patellar tendon below the knee 
cap. Patellofemoral syndrome typically affects younger adults and is one of the 
most common sports-related chronic pain complaints, affecting about 20% of 
adolescents and young adults.41 Patients >50 years old with knee pain should have 
radiographic evaluations to ensure the absence of symptomatic arthritis.

Fluid-filled bursae surround the joint and help reduce friction with joint movement, 
with inflammation (bursitis) often resulting in acute or subacute knee pain. The most 
commonly affected bursa is the pre-patella bursa above the kneecap, typically affected 
by activities that require excessive kneeling, like gardening and housework. Pre-patellar 
bursitis also occurs commonly in a variety of occupations that involve frequent or exces-
sive kneeling, including carpet laying, plumbing, mining, and roofing.

Chronic Foot Pain

In patients with painful feet, common causes of chronic foot pain need to be ruled 
out. Unique pain locations and symptoms help to distinguish common foot pain 
syndromes from peripheral neuropathy (see Table 7.7 and Fig. 7.7.) Morton’s neu-
roma produces a unilateral pain in the ball of the foot with weight bearing. Plantar 
fasciitis creates an excruciating pain that occurs in one or both feet after taking the 
first steps on rising from bed or a prolonged sitting position. Tarsal tunnel syn-
drome produces a diffuse pain over the medial ankle and sole, caused by compres-
sion of the tibial nerve. The tibial nerve travels behind the medial malleolus, 
immediately 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, although less common, than 
compression of the median nerve in the carpal tunnel of the wrist. Nerve conduction 
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Table 7.7 Common causes of painful feet

Condition Pain location Response to walking Typical symptoms

Morton’s 
neuroma

Ball of the foot Pain with each 
weight-bearing step

Tingling and electric 
shock around the 2nd–4th 
metatarsals and toes during 
weight bearing. Feeling 
like you’re “walking on a 
marble.” Pain in the ball of 
the foot is worsened with 
walking

Peripheral 
neuropathy

Bilateral, burning pain 
located over areas 
covered by socks. 
Early symptoms are 
more distal

Aggravated by touch. 
Walking may worsen 
or relieve

Symmetrical sensory loss 
and/or dysesthesia in a 
stocking distribution

Peripheral 
vascular 
disease

Diffuse cold feet at 
rest. Diffuse pain 
occurs with exercise

Exercise produces 
ache, cramp, or mus-
cle fatigue

Cold, discolored feet at 
rest. Pain with walking

Plantar fasciitis Excruciating heel pain Maximum severity 
with first morning step 
or after prolonged sit-
ting. Improves with 
walking

Painful heel and posterior 
sole, especially on waking 
and first walking on foot. 
Pain is relieved by “walk-
ing it off.” Pain occurs with 
foot dorsiflexion

Tarsal tunnel 
syndrome

Vague pain and numb-
ness over the medial 
ankle, heel, sole and 
arch

Aggravated by 
walking

Diffuse ankle and foot pain, 
worsened with activity. 
Electric shock pain with 
percussing the flexor reti-
naculum posterior to medial 
malleolus

Fig. 7.7 Location of common unilateral foot 
pain syndromes M, Morton’s neuroma ; P, 
plantar fasciitis ; T, tarsal tunnel syndrome.



and electromyographic testing are typically reserved for patients with atypical 
symptoms for whom mononeuropathy (such as radiculopathy or compressive 
neuropathy) or peripheral neuropathy is suspected.

Treatment

Back Pain

Thoracic Pain

Disease-specific treatments may be used to treat spinal metastases, osteoporosis, 
and postherpetic neuralgia. Spinal metastases from either breast or prostate cancer 
are treated with radiation, hormone therapy, chemotherapy, and bisphosphonates to 
inhibit osteolytic activity of bony metastases.42,43 Biphosphonates are also recom-
mended for the prevention and treatment of bone loss in breast cancer patients who 
are at high risk for osteoporosis, due to hormonal therapy, chemotherapy, and treat-
ment-induced premature ovarian failure.44 The treatment of postherpetic neural-
gia is described in Chap. 10.

Effective therapies for osteoporosis include exercise (e.g., Tai Chi and weight-bearing 
exercise using weighted vests45,46), mineral and vitamin supplementation, estrogen 
or selective estrogen receptor modulators (e.g., raloxifene [Evista]), calcitonin, and 
bisphosphonates (e.g., alendronate [Fosamax], risedronate [Actonel], ibandronate 
[Boniva] and zoledronate [Zometa]). Strontium ranelate [Protelos or Protos] also 
decreases bone resorption, stimulates bone formation, and has demonstrated effi-
cacy for reducing vertebral and non-vertebral fractures in postmenopausal women 
with osteoporosis.47 Bisphosphonates are recommended as first-line drug therapy 
due to their effective prevention of vertebral and non-vertebral fractures.48 
Individuals at risk for osteoporosis should be supplemented with 700–800 mg of 
calcium plus 400–800 IU vitamin D,49 since a survey of over 1,500 women receiving 
screening mammograms reported adequate calcium and vitamin D intake in only 
30% of pre-menopausal and 25% of postmenopausal women.50 Calcium citrate is 
better absorbed than calcium carbonate. Nasal calcitonin also helps decrease the 
risk of vertebral fracture and pain.

Vertebral fractures can be effectively prevented and/or treated with a variety of 
medications, including oral bisphosphonates, oral selective estrogen receptor 
modulators (raloxifene), and subcutaneous recombinant parathyroid hormone 
(teriparatide [Forteo]).51 Clinical trials demonstrating efficacy with each of these 
therapies treated patients with additional calcium and/or vitamin D supplementation. 
Among these treatments, bisphosphonates also significantly reduced the risk for 
non-vertebral fractures. Teriparatide is typically reserved for patients with severe 
osteoporosis and risk of fracture or patients with glucocorticoid-induced osteo-
porosis requiring long-term steroid treatment.52 Teriparatide is not used concomitantly 
with bisphosphonates and is not recommended for use for more than 2 years, when 
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therapy is often switched to a bisphosphonate. A 3-year study evaluated the occur-
rence of new vertebral fractures in 1,802 ambulatory, postmenopausal women with a 
prior fracture who were supplemented with calcium and treated with 5 mg risedro-
nate or placebo daily.53 Women treated with risedronate experienced a 44% reduc-
tion in the risk for new fractures compared with those treated with a placebo. A 
comparative study evaluating efficacy and cost of osteoporosis treatment in high-
risk patients with low BMD and a prior history of vertebral fracture showed risedro-
nate to be more effective and less expensive than alendronate and raloxifene.54

Lumbar Pain

The American College of Physicians and the American Pain Society recently 
published evidence-based consensus guidelines for the diagnosis and treatment of 
low back pain (see Box 7.5).55 Recommending activity maintenance as tolerated 

Box 7.5 Low back pain recommendations from the American College of 
Physicians and the American Pain Society (based on Chou et al.39)
● Patients should undergo a focused history and physical examination to 

determine diagnostic category
– Radiculopathy
– Spinal stenosis
– Other specific cause
– Nonspecific low back pain

● Diagnostic testing, including imaging studies, should be reserved for 
patients with severe or progressive neurological deficits or patients in 
whom a serious, specific illness is suspected.
– Imaging studies should be performed in patients with suspected radicu-

lopathy or spinal stenosis ONLY if they are candidates for surgery or 
epidural injections.

● Patients should receive information about expected course of low back pain.
● Patients should be instructed to remain active and practice self-care (continue 

usual activities, use superficial heat, and read pain-related literature).
● First-line medications are usually acetaminophen and nonsteroidal anti-

inflammatory drugs.
● Patients failing to recover with self-care may need additional therapy

– For acute pain: spinal manipulation
– For subacute or chronic pain: multidisciplinary pain rehabilitation, 

exercise therapy, acupuncture, massage, manipulation, yoga, cognitive-
behavioral therapy, or progressive relaxation



was further supported by a randomized controlled trial, in which 281 ambulatory 
patients with acute low back pain were randomized to 4 days of bed rest or advised 
to continue normal activities.56 Pain intensity, functional disability, and lumbar 
range of motion were similar in both groups when reassessed after 1 week, 1 
month, and 3 months. A variety of alternative and complementary treatments have 
also demonstrated efficacy for low back pain (see Table 7.8).57

Acute Back Pain Treatment

Patients with acute back pain require evaluation to identify conditions warranting 
specific therapy (Fig. 7.8). Many episodes of acute back pain resolve spontaneously 
or improve significantly without specific medical intervention, supporting focusing 
treatment on symptomatic therapy to aid in reducing disability. 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 com-
plete bed rest or acute physical therapy.58–60 A survey of 281 adults with acute back 
pain reported similar outcomes when treated with bed rest or activities as tolerated, 
suggesting little need for most patients to restrict work activities.61 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, mobiliz-
ing exercises, or ordinary activities as tolerated. Both the extent and speed of 
improvement were greatest for the ordinary activity 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, acute back pain should be managed with 
medical evaluation and brief education to avoid even short-term bed rest and main-
tain activities as tolerated.

Opioids should be limited for patients with acute low back pain, especially as 
pain will often respond similarly to simple analgesics and will usually lessen in 
severity. A retrospective review of data collected on 8,443 workers’ compensation 
clients with new onset, disabling low back pain identified early opioid use as a 

Table 7.8 Efficacy of complementary and alternative treatments for low 
back pain (based on van Tulder et al.57)

Therapy Acute back pain Chronic back pain

Acupuncture Ineffective Effective
Massage Ineffective Effective
Manipulation Effective Effective
Herbals
Devil’s claw (50 mg harpago-

phytum procumbens)
Effectivea Inadequate data

Salix alba (240 mg) Effectivea Inadequate data
Capsicum frutescens (11 mg) Effective Inadequate data

aEfficacy comparable to rofecoxib [Vioxx]
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strong predictor of chronicity and disability.13 In this sample, 21% of claimants received 
at least one opioid prescription during their first 15 days of symptoms. After adjusting 
for possible confounding factors (including low back injury severity), recipients of early 
opioid prescriptions had a longer duration of pain symptoms, higher disability, greater 
medication usage, and increased risk for surgery. While study design limits the strength 
of interpretation of these data, the authors concluded that opioid treatment in acute low 
back pain appeared to be counterproductive to recovery.

Chronic Back Pain Treatment

Interdisciplinary treatment, utilizing coordinated care from multiple disciplines 
including active physical therapy with behavioral interventions, is the most effec-
tive method of achieving long-term pain relief and the ability to resume normal 
activities (Fig. 7.9).62,63 In general, reduction in disability and improvement in function 

Fig. 7.8 Management of acute lumbar pain.
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precede substantial pain relief. Patients with myofascial dysfunction and restricted 
spine mobility will require targeted physical therapy. Occupational therapy may 
also be beneficial. Patients with ankylosing spondylitis may require anti-inflammatory 
therapy (e.g., nonsteroidal anti-inflammatory drugs and tumor necrosis factor alpha 
antagonists). Patients with neuropathic pain (numbness, dysesthesia, hyperalgesia, 
burning pain) may benefit from neuropathic treatment. (Additional information about 
treatment for neuropathic symptoms can be found in Chap. 10.)

Opioids may be used judiciously to manage severe, infrequent flares or in low 
doses for recalcitrant, constant, disabling pain. (More complete coverage of recom-
mendations for the use of opioids appears in Chap. 19.) Opioids provide limited 
effectiveness for chronic back pain, with misuse/abuse behaviors reported in up to 
24% of patients.64 A meta-analysis of pooled data from comparative studies with 
opioids in chronic back pain patients showed no significant difference in pain 
reduction with opioids compared with non-opioid analgesics or placebo. 
Consequently, short-term opioids may be used infrequently for severe, long-lasting 
pain flares. Long-acting or sustained-release opioids should be reserved for com-
pliant, motivated patients with recalcitrant, disabling pain that has failed to respond 
adequately to trials with alternative therapy. Low-doses should be utilized, with 
frequent reassessment for compliance, efficacy, and tolerability. Opioids should 
generally only be continued in patients successfully achieving substantial func-
tional improvement with treatment.

Nerve blocks are reserved for adjunctive therapy in patients with clearly identi-
fied nerve root irritation, such as chronic radiculopathy or spinal stenosis. In 
general, facet joint, epidural, and trigger point injections have limited efficacy for 
chronic low back pain.65 Efficacy with injections can be improved by using fluo-
roscopic guidance in addition to anatomical landmarks.66

Surgical discectomy provides effective relief for carefully selected patients 
with sciatica from herniated discs that have failed to respond to conservative 
therapy. Surgical outcome is best in patients with associated lower extremity pain 
and clear neurological deficits. Patients with motor deficits or bowel/bladder 
disturbance typically require early surgical intervention. Patients with numbness 
often respond to conservative therapy. Delaying surgery with conservative therapy 
in patients without myelopathy does not affect outcome in patients eventually 
requiring surgical treatment.67

Work and Chronic Back Pain

Most of the costs associated with low back pain are incurred from lost wage 
payments rather than medical costs, which represent a minor burden. In three 
studies, 75–93% of the cost of back pain could be attributed to indirect costs 
(e.g., work absenteeism and disability) and only 7–25% to medical expenses.68–70 
Therefore, reducing the cost of care should focus primarily on facilitating the return 
to work, rather than reducing medical treatment expenses. Interestingly, both 
patient and clinician expectations about likely disability affect the return to work 



process. A prospective study showed that, even before treatment, the presence of 
negative expectations about return to work by either patient or clinician was associ-
ated with a longer work absence.71

Early return to work results in both economic and symptomatic benefits for back 
pain patients. Symptomatic benefits from working were evaluated in a study in which 
pain, depression, and disability were evaluated in 200 patients with chronic back 
pain.72 Although baseline demographics and injury variables were similar between 
working and non-working patients, all measures of symptomatology were superior in 
working patients. Litigation tended to increase patient perceptions of pain severity 
and disability; however, these effects were mitigated if the patients were working.

Chronic Knee Pain

Knee pain related to arthritis should be treated as other arthritic conditions (see 
Chap. 9). Weight reduction helps reduce mechanical stresses on knees and should 
be included in an exercise program targeting the knee. Trochanteric bursitis treat-
ment typically includes rest, measures to reduce inflammation (such as ice and 
anti-inflammatory drugs), physical therapy, and possibly local corticosteroid injec-
tions. Posture abnormalities that may aggravate trochanteric bursitis should be 
corrected, such as insertion of shoe inserts to correct leg length discrepancies.

Patellofemoral syndrome is generally treated conservatively, with avoidance of high-
impact activities. Aerobic conditioning should include low-impact exercise, such as 
swimming or using an elliptical machine. Therapeutic exercises should include quadri-
ceps strengthening and stretching of the iliotibial band, hip, hamstring, and calf. Ice and 
anti-inflammatory medications may be helpful. Arch supports and orthotics may also 
reduce patellar pain. Running shoes should be switched every 300 miles or 500 km after 
resuming impact sports. Patellar bracing and taping are typically not beneficial.

Chronic Foot Pain

Chronic foot pain treatment is targeted to pathology for specific diagnoses (see 
Table 7.9). In most cases, patients will require long-term treatment to avoid foot 
pain recurrence. Proper foot wear, stretching exercises, and limiting foot overuse 
are helpful to reduce recurrence of unilateral foot pain syndromes.

Summary

Back and lower extremity pain are commonly seen in primary care. Low back pain 
affects about 60% of adults at some point during their lives, with pain becoming 
chronic in about one in four patients. Most cases of low back pain are caused by 
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nonspecific conditions responding to conservative therapy. Patients with significant 
risk factors for chronic pain or prolonged disability should receive more aggressive 
rehabilitative therapy. Although work-duty limitations may be needed for patients 
with physically demanding jobs, complete work restriction is generally not effective 
in reducing pain symptoms and can result in prolonged disability. Hip and knee pain 
commonly occur due to musculoskeletal conditions, such as arthritis and bursitis. 
Common causes of chronic foot pain include plantar fasciitis, Morton’s neuroma, 
tarsal tunnel syndrome, peripheral neuropathy, and peripheral vascular disease.

Test your Knowledge

1. Choose the correct statement(s) about back pain:

(a) Low back pain during the preceding 3 months affects about one in four adults.
(b) Acute low back pain becomes chronic in nearly half of all patients.
(c) Acute low back pain shows the greatest improvement within the first 3 weeks.
(d)  Acute low back pain should be treated with 2 weeks of bed rest to maximize 

recovery.
(e) A and C.
(f) All of the above.

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

(a) Farm workers
(b) Housekeepers/custodians
(c) Nurses and nurses aides
(d) Waitresses
(e) A, B and D
(f) All of the above

Table 7.9 Treatment of foot pain

Diagnosis Treatment

Plantar fasciitis Stretching with foot dorsiflexion
Tarsal tunnel syndrome Orthotics, NSAIDs, stretching exercises for calf muscles, local 

steroid injections into the flexor retinaculum, surgical nerve 
release

Morton’s neuroma Change to comfortable, roomy shoes, orthotics, NSAIDs, local 
steroid injections

Peripheral neuropathy Antidepressants, antiepileptic drugs
Peripheral vascular disease Reduce vascular risk factors: smoking, hypertension, and high 

cholesterol
Consider antiplatelets, cilostazol [Pletal] 50–100 mg twice 

daily, revascularization surgery

NSAID Nonsteroidal anti-inflammatory drug



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

(a) Sleep disturbance
(b) Psychological distress
(c) Neurological deficits
(d) Early treatment with opioids
(e) A, B and C
(f) All of the above

4. Choose the correct statement(s) about thoracic pain:

(a)  Osteoporosis affects about one in six postmenopausal women and infre-
quently results in vertebral fractures.

(b)  Patients with band-like pain should be evaluated for possible metastatic 
disease.

(c) The thoracic spine is an unusual location for vertebral metastases.
(d)  Metastatic thoracic spine disease does not require specific therapy until 

neurological deficits develop.
(e) A and B.
(f) All of the above.

5. Effective treatments for patellofemoral syndrome include:

(a) Limiting high-impact activities
(b) Quadriceps strengthening
(c) Patellar bracing and taping
(d) A and B
(e) All of the above
(f) None of the above

6. Appropriate treatments of plantar fasciitis include:

(a) Rest
(b) Immobilization
(c) Low-dose opioids
(d) A and B
(e) All of the above
(f) None of the above

Answers: 1e, 2f, 3f, 4b, 5d, 6f
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Chapter 8
Abdominal Pain

Key Chapter Points:
● Abdominal pain may be caused by 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, significant 
weight loss, or anemia).

● Functional abdominal pain disorders, such as irritable bowel syndrome, are not 
part of a psychological syndrome.

● Although psychological distress is more common in patients with functional abdomi-
nal pain disorders, emotional distress does not occur at an elevated rate in individuals 
with the same 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 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.

Key Words Abuse, Alcohol, Irritable Bowel Syndrome, Myofascial, Pancreatitis

Case History

Ms. Stewart is an attractive, slender, 30-year-old professional who complains of 
recurrent bouts of abdominal pain, bloating, and diarrhea occurring over the last 6 
years. The abdominal pain improves after bowel movements; however, despite hav-
ing diarrhea, she always feels like her bowel movements are incomplete. She 
describes painful, loose, watery stools occurring approximately 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 previ-
ously diagnosed with lactose intolerance because of some bloating episodes after 
drinking milk. Although she avoids milk and cheese, she eats ice cream without 
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130 8 Abdominal Pain

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 external 
hemorrhoids. Ms. Stewart is treated with a low-fat diet and is referred for a psycho-
logical evaluation to rule out depression.

Introduction

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 identified structural pathology, 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 are the result of psychological 
disorders, whereas specialists are more likely to assume that patients with this condi-
tion have a real but as yet unidentified etiology (P < 0.001) (Fig. 8.1).1

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) symptoms are not 
a manifestation of psychopathology. Indeed, psychological distress and abuse 
history occur commonly in all patients with chronic pain (see Chap. 18). In Ms. 

Fig. 8.1 Attitudes of physicians toward functional bowel disorders (based on Gladman and 
Gorard1).



Stewart’s case, the treating physician appropriately ensured the absence of iden-
tifiable organic disease. The absence of testing abnormalities, however, is not 
synonymous with the absence of pathology or a psychologically-based disorder.

This chapter addresses some of the common syndromes of chronic abdominal 
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, significant 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 subse-
quently 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.

Epidemiology

Abdominal pain is among the most common pain complaints seen by primary care 
practitioners. The 2000 National Ambulatory Medical Care Survey identified 
abdominal pain as one of the top reasons for seeking an outpatient physician visit, 
ranking as the twelfth most common complaint.3 Abdominal pain accounts for 5% 
of all pain complaints made to general practitioners.4

Persistent abdominal pain occurs in a significant minority of patients. A popu-
lation-based community survey in the United Kingdom identified persistent 
abdominal pain (pain episodes during the preceding month lasting at least 24 hours) 
in 7.7% of adults, with a greater prevalence in women compared with men (9.3 vs. 
5.6%; P < 0.01).5 A total of 1,501 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 the development of new pain.

Irritable Bowel Syndrome

IBS describes the combination of recurrent lower abdominal pain and change in 
bowel habits in patients without identified structural or biochemical pathology. The 
diagnosis of IBS has been standardized with the development of the Rome criteria, 
which were revised in 2006 (see Box 8.1).6 Patients may be sub-classified into IBS 
with constipation (IBS-C), with diarrhea (IBS-D), or mixed (IBS-M). IBS-M is 
comparable to the Rome II category of alternating IBS. Ms. Stewart meets Rome 
III criteria, reporting a chronic history of abdominal pain associated with diarrhea 
and relieved by bowel movements. She also reports feelings of incomplete evacua-
tion, mucus in stool, and bloating.
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A recent population-based survey in the United States identified IBS in 11.4%, 
with Rome categories shown in Fig. 8.2.7 During a 12-year longitudinal follow-up, 
symptoms remained unchanged for 20% of patients, changed to different symptoms 
for 40%, and resolved for 40%. An international, community-based survey of more 
than 40,000 individuals similarly identified 11.5% with IBS, with a female to male 
ratio of 1.7:1.8 In this sample, IBS symptoms occurred on an average of 7 days per 
month with an average of two episodes daily, each lasting approximately 1 hour 
(Fig. 8.3). The majority of patients with IBS reported a variety of GI symptoms 
(Table 8.1). Patients reporting onset after 50 years of age had constitutional symp-
toms (e.g., unintentional weight loss or fever), severe diarrhea, bloody stools, fam-
ily history of GI malignancy, or an abnormal physical examination requiring 
additional evaluation. In addition to pain and GI symptoms, individuals with IBS 
have significant disability, including reduced productivity and increased frequency 
of medical visits (Fig. 8.4).

Myofascial Abdominal Wall Pain

Myofascial pain, which is related to tight muscle bands and muscular trigger points, may 
also affect abdominal muscles. (See Chap. 11 for a full discussion of myofascial pain 

Box 8.1 Rome III criteria for diagnosis of irritable bowel syndrome
● Onset of abdominal pain for at least 6 months before diagnosis
● Abdominal pain fulfilling the following criteria for the last 3 months

– Symptoms at least 3 days per month
– At least two of the following:

■ Improvement with defecation
■ Pain onset associated with change in stool frequency
■ Pain onset associated with change in stool appearance

Fig. 8.2 Prevalence of irritable bowel 
syndrome (based on Halder et al.7). 
IBS = irritable bowel syndrome; C = 
with constipation; D = with diarrhea; 
M = mixed.
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Fig. 8.3 Frequency of symptoms in irritable bowel syndrome (based on Hungin et al.8).
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Table 8.1 Common symptoms in irritable 
bowel syndrome (based on Hungin et al.8)

Symptom Prevalence (%)

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

Fig. 8.4 Impact from irritable bowel syndrome (IBS). Comparison of disability in a community 
survey of individuals with IBS and without IBS (no IBS) (based on Hungin et al.8).
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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 not related to underlying visceral pathology.9

Epidemiology 133



134 8 Abdominal Pain

Chronic Pancreatitis

The incidence of chronic pancreatitis in Western countries is about six cases per 
100,000 people.10 Two systems have recently been proposed to categorize chronic 
pancreatitis (see Table 8.2). The TIGAR-O system focuses on disease etiology,11 while 
the newly developed M-ANNHEIM system assesses cumulative impact from multiple 
risk factors, as well as clinical stage and disease severity.12 A recent survey of chronic 
pancreatitis patients treated by gastroenterologists provided information about the preva-
lence of diagnostic categories and associated symptoms (see Table 8.3).13 Alcoholism 
accounts for most 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, however, that approximately 20% of all cases are not alcohol-related.

Table 8.2 Chronic pancreatitis classification systems (based on Etemad and Whitcomb11, 
Schneider et al.12)

TIGAR-O M-ANNHEIM

Toxic-metabolic (primarily alcohol) Multiple risk factors
Idiopathic  Alcohol consumption
Genetic (e.g., cystic fibrosis)  Nicotine consumption
Autoimmune (e.g., inflammatory bowel disease, 

Sjögren’s, primary biliary cirrhosis)
Recurrent severe acute pancreatitis
Obstructive

 Nutritional factors
 Hereditary factors
 Efferent pancreatic duct factors
 Immunological factors
 Miscellaneous and metabolic factors
Clinical staging
 Asymptomatic
 Symptomatic
 No pancreatic insufficiency
 Partial pancreatic insufficiency
 Full pancreatic insufficiency
 Painless (burnout)
Severity scoring (A-E)
 Pain
 Surgical intervention
 Exocrine insufficiency
 Endocrine insufficiency
 Abnormalities on imaging
 Severe organ complications

M-ANNHEIM severity scoring: A=minor, B=increased, C=advanced, D=marked, 
E=exacerbated

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 exami-
nation in patients with abdominal pain. Patients with subacute symptoms, symptoms 



related to eating, associated medical symptoms or signs (e.g., change in skin or 
stool color, bloody stools, organomegaly, or abdominal masses), constitutional 
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 pelvic exami-
nation. Patients reporting abdominal pain should also receive a neurological 
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 thoracic pathology that is not well 
localized may be evaluated using sagittal magnetic resonance imaging, which 
demonstrates multiple thoracic levels.

Irritable Bowel Syndrome

Young patients with IBS symptoms without associated symptoms (see Box 8.2), 
such as Ms. Stewart, require a minimal amount of testing (see Box 8.3).14,15 
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 ultra-
sound is generally not helpful.

Table 8.3 Epidemiology of chronic pancreatitis (based on Lévy et al.13)

Characteristic Percentage

Etiology
Alcoholism 84
Hereditary 1
Cystic fibrosis 1
Idiopathic 9
Other 6
Signs, symptoms, complications
Chronic abdominal pain 53
Acute pancreatitis episodes 67
Pseudocysts 40
Biliary tract obstruction 21
Diabetes 32
Pancreatic exocrine insufficiency 36

Evaluation 135
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Myofascial Pain

Evaluation of myofascial pain is covered elsewhere in this book (see Chap. 11). 
Several questions are useful to differentiate patients with musculoskeletal causes of 
abdominal pain from those with non-musculoskeletal pain (see Box 8.4).16 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. Aggravation of pain and abdominal tenderness 
with this maneuver is typical in patients with muscular pain (positive Carnett’s 
sign). Carnett’s sign is useful for distinguishing myofascial and visceral pain 
(Fig. 8.5).17,18 Examining the tensed belly while the patient maintains this position 

Box 8.2 Associated symptoms and history in patients with suggested IBS 
that warrant more detailed evaluation (based on Olden14)
● ≥10 pound weight loss (unintentional)
● Bloody stools
● Fever – recent use of antibiotics
● Nocturnal diarrhea
● Family history of colon cancer

Box 8.3 Diagnostic evaluation for patients with symptoms of IBS (based on 
Olden14)
● Test stools for

– Blood
– Ova and parasites

● Laboratory testing
– Complete blood count
– Chemistry panel
– Erythrocyte sedimentation rate
– Add thyroid function testing if ≥50 years old

● GI procedures
– <50 years old: flexible sigmoidoscopy
– Include biopsy to rule out inflammatory disease or microscopic colitis 

if diarrhea is a symptom
– ≥50 years old: additionally, colonoscopy to screen for cancer



can reveal tender muscles and trigger points in the abdominal muscles, such as the 
rectus abdominis muscles (Fig. 8.6), as well as painful abdominal hernias.

Chronic Pancreatitis

Patients with chronic pancreatitis experience constant and severe midepigastric 
pain that may radiate to the back. The pain is often aggravated by food or alcohol 

Fig. 8.5 Diagnostic function of Carnett’s sign. A positive Carnett’s sign was used to distinguish 
visceral and non-visceral (functional) causes of abdominal pain in 120 emergency department 
patients with acute abdominal pain (based on Thomson and Francis17) and 158 hospital admissions 
for abdominal pain (based on Gray et al.18).
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Box 8.4 Questions to help distinguish musculoskeletal etiologies from other 
causes of chronic abdominal pain (based on Sparkes et al.16)

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 the following questions are answered “yes,” musculoskeletal pain is 
likely
– 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 the following questions are answered “no,” musculoskeletal pain is 
likely
– Has there been a recent change in your bowel habits?
– Does eating aggravate your pain?
– Have you lost weight unintentionally since your pain started?
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and is associated with steatorrhea, malabsorption, and weight loss. Contrast-enhanced 
computed tomography is the recommended initial imaging study.19 Characteristic 
calcifications in the pancreatic ducts may be seen on abdominal x-rays or computed 
tomography. Magnetic resonance cholangiopancreatography and endoscopic ultra-
sonography provide similar diagnostic ability to endoscopic retrograde cholangi-
opancreatography, with substantially lower complication rates.19 Patients with 
chronic pancreatitis should be evaluated for signs of poor pancreatic function, 
including weight loss, steatorrhea, and glucose intolerance, in addition to abdominal 
pain. Due to the increased risk for developing pancreatic cancer, chronic pancrea-
titis patients reporting change in pain, constitutional symptoms (e.g., weight loss), 
or jaundice will require additional evaluation.

Psychological Factors

A large, prospective survey of individuals with abdominal pain identified psycho-
logical distress as an important predictor of new abdominal pain.5 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 distress. Anxiety doubled the risk 
for abdominal pain. This study suggests that patients with abdominal pain will be 
more likely to have comorbid psychological distress compared with patients 

Fig. 8.6 Myofascial abdominal wall 
pain: rectus abdominis trigger points 
and referral pattern.



without pain. Furthermore, a recent literature review identified chronic abdominal 
pain as an independent risk factor for suicide, increasing the need to routinely 
screen abdominal pain patients for mood disturbance and suicidal ideation.20

Childhood abuse has also been linked with the development of chronic abdo-
minal pain in adulthood, especially pain related to functional GI disorders, such 
as IBS. A survey of 226 consecutive GI outpatients identified a history of physi-
cal or sexual abuse in approximately one-third of patients with either functional 
or organic GI disease.21 A similar study of 206 female gastroenterology clinic 
patients identified a greater prevalence of both sexual and physical abuse, respec-
tively, in patients with functional disorders (53 and 13%) vs. patients with 
organic disorders (37 and 2%).22 Interestingly, the treating physician was aware 
of abuse in only 17% of patients. Hobbis and colleagues questioned adults with 
IBS, Crohn’s disease, or non-GI disease about the incidence of abuse during 
childhood and adulthood 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.23 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 histories of abuse.24,25 
For this reason, gentle questioning about abuse is appropriate 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 psychological 
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.26 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 fibro-
myalgia compared with individuals with fibromyalgia who had not sought medical 
care.27 These studies suggest that psychological distress influences treatment-seeking 
behaviors, driving patients to initiate self-care. These data refute the hypothesis that 
chronic pain complaints are themselves symptoms of psychological distress. It is 
important to determine a history of abuse, depression, and anxiety in the case of 
Ms. Stewart and similar patients. 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.

Treatment

The same principles used to manage other types of non-malignant chronic pain apply 
to chronic abdominal pain. As with chronic pain in general, patients with chronic 
abdominal pain typically benefit from both medication- and non-medication-based 
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pain management therapies. In a large, multicenter trial in which patients with 
functional bowel disorders were randomized to non-pharmacological (cogni-
tive-behavioral therapy [CBT] vs. education) and pharmacological (desipramine 
150 mg per day vs. placebo) therapy or placebo (Fig. 8.7), the responses to CBT 
and desipramine were similar.28

Table 8.4 Medication Therapy for Irritable Bowel Syndrome (IBS) (based on Holten15, Spanier10, 
Videlock and Chang29)

Medication Condition improved Significant side effects

5HT receptor agents
5HT

3
 antagonist alosetron

 [Lotronex]
Global IBS symptoms in 

women with diarrhea
Constipation

Antidepressants
Tricyclic
SSRI

Abdominal pain Constipation
Abdominal pain Better tolerated than tricyclics

GI
Loperamide
Fiber/bulking agents
Oral cromolyn sodium
Chloride channel activator

Lubiprostone [Amitiza]

Diarrhea Constipation
Constipation Bloating
Diarrhea Constipation
Constipation Nausea, diarrhea, headache

5HT Serotonin, SSRI Selective serotonin reuptake inhibitor

Fig. 8.7 Treatment of functional bowel disorders (based on Drossman et al.28).
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Irritable Bowel Syndrome

Therapy for IBS targets individual symptoms. A variety of effective medications are 
available, although most treat diarrhea or constipation rather than global IBS symp-
toms (see Table 8.4).10,15,29 The 5HT

4
 agonist tegaserod [Zelnorm] was recently 

withdrawn from the market in the United States and Canada, due to an increased risk 
of cardiovascular events. The full 5HT

4
 agonist/partial 5HT

3
 antagonist renzapride 

has shown promise in Phase III clinical trials for treating IBS-C in women.30



Effective alternative therapy includes traditional Chinese medicine, relaxation 
training, CBT, and peppermint oil.10,15 Elimination diets and the use of probiotics 
(such as lactobacillus or yogurt) are generally not beneficial. Psychological treatment 
may be particularly important for this population. A recent survey of IBS patients 
identified anxiety in 50% and depression in 12%31. Including treatment targeted to 
relieve psychological distress may be particularly important since GI distress is asso-
ciated with higher levels of daily stress and psychological distress.32

Myofascial Abdominal Wall Pain

Patients with myofascial abdominal wall pain should be treated using modalities 
similar to those used in patients with other myofascial pain syndromes. Abdominal 
stretching exercises, physical therapy, and trigger-point injections may all be 
beneficial. (For a complete review of myofascial pain treatment, see Chap. 11.)

Chronic Pancreatitis

Treatment for patients with chronic pancreatitis focuses on minimizing future 
pancreatic damage (e.g., by avoiding alcohol and nicotine) and symptoms of pain 
and abnormal exocrine and endocrine function (see Table 8.5). 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 pancreatitis 
because of the risk for medication misuse and abuse (see Chaps. 3 and 19). 
Pancreatic enzymes and other agents may also reduce 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 cholecystokinin 

Table 8.5 Treatment of chronic pancreatitis

Condition to treat Treatment

All chronic pancreatitis symptoms Abstinence from alcohol
Nicotine cessation
Low-fat, small meals

Pain Non-enteric coated pancreatic enzymes 
(including a bedtime dose)

Analgesics

Somatostatin analogue octreotide [Sandostatin]

Cholecytokinin antagonist loxiglumidea

Steatorrhea Pancreatic enzymes

Glucose intolerance Insulin
a Currently unavailable in the United States
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A-receptor antagonist loxiglumide 600 mg per day (currently not available in the 
United States).33 Pancreatic surgery and celiac plexus blocks or neurolysis 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 supplementation. 
Patients with poor endocrine function and glucose intolerance typically require 
insulin therapy.

Patients should be counseled to discontinue alcohol and nicotine use. A retros-
pective evaluation of 934 patients with chronic, alcoholic pancreatitis linked 
smoking to earlier onset symptoms and the development of pancreatic calcifica-
tions and diabetes, independent of alcohol consumption.34 Smoking was also linked 
to increased risk for pancreatic calcifications and diabetes in 83 patients with 
idiopathic, non-alcoholic pancreatitis.35 Fortunately, smoking cessation during the 
early stages of chronic pancreatitis reduces the risk for developing pancreatic 
calcifications. In a long-term follow-up study, smokers with chronic pancreatitis 
who discontinued smoking had the same risk for developing calcifications as those 
who had never smoked. Risk was nearly doubled among smokers, regardless of the 
number of cigarettes smoked daily.36

Summary

Abdominal pain may be caused by a readily identified pathology (e.g., gastritis, 
ulcer disease, or inflammation) or present as a chronic pain complaint 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 pathology (e.g., fever, significant weight loss, or anemia). Although blood 
tests and radiographs often fail to identify obvious abnormalities in patients with 
chronic abdominal pain, functional abdominal pain disorders (e.g., IBS) are not 
psychological syndromes. Measures of psychological distress are indeed higher 
in patients with functional abdominal pain disorders; however, the rate of psycho-
logical 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 bloating, 
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 both medication and non-medication pain management strategies. 
Treatment strategies, however, are often specific to individual pain diagnostic cate-
gories (e.g., serotonin receptor agents or antidepressants for IBS, trigger-point 
injection for myofascial pain, and enzyme supplementation and analgesics for 
chronic pancreatitis).



Test Your Knowledge

1. Which of the following symptom(s) is/are common in patients with musculo-
skeletal abdominal pain?

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

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

(a) Pain occurring during the last 12 or more weeks
(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 tests is considered the preferred initial imaging study in 
patients with a probable diagnosis of chronic pancreatitis?

(a) Contrast-enhanced computed tomography
(b) Magnetic resonance cholangiopancreatography
(c) Endoscopic ultrasonography
(d) Endoscopic retrograde cholangiopancreatography

5. 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

6. Choose the correct statement about psychological distress in chronic abdominal 
pain:

(a)  Functional abdominal pain is usually caused by repressed depression, anxiety, 
or conflicts about sexual abuse.

(b) Patients with chronic abdominal pain have an increased risk of suicide.
(c)  One in five patients with irritable bowel syndrome can be appropriately 

diagnosed with borderline personality disorder.
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(d)  Chronic pancreatitis is complicated by bipolar disorder for one in three 
patients.

(e) All of the above
(f) None of the above

Answers: 1d, 2e, 3d, 4a, 5d, 6b
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Chapter 9
Arthritis

Key Chapter Points:
● Arthritis is a common cause of chronic joint pain, with prevalence increasing 

with age.
● The most common type of chronic arthritis is degenerative osteoarthritis (OA).
● Patients with OA are treated with symptomatic therapy and rehabilitation.
● Rheumatoid arthritis (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.

Key Words Disease-modifying antirheumatic drugs, Inflammation, Joint, 
Rheumatoid

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 the early years of his work life. He came 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 a positive rheumatoid factor, and he 
was diagnosed with rheumatoid arthritis. This was managed with nonsteroidal 
anti-inflammatory drugs and steroids. Although he experienced pain reduction with 
the anti-inflammatory analgesics, he developed severe gastritis and needed to 
discontinue therapy. He was referred to a rheumatologist for more aggressive 
treatment, 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 
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jogging program without success. At this new consultation, Mr. Harris reports that 
his knee is most bothersome after prolonged sitting or after jogging for about 
15 minutes. He additionally reports stiffness in both hands and in his left hip. He 
also gets right knee pain 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 feel-
ing “stiff” after sitting in the waiting room for 1 hour. Examination 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 instability is identified. 
Radiographs of the knee show narrowing of the joint space and the presence of 
osteophytes. His primary care physician makes a diagnosis of osteoarthritis and 
treats him with acetaminophen. He also enrolls Mr. Harris in an arthritis pool ther-
apy 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.

Introduction

Arthritic pain is one of the most common pain categories seen in primary care. Data 
from the National Ambulatory Medical Care and National Hospital Ambulatory 
Medical Care surveys estimate an average of 3.8 ambulatory visits per person annually.1 
Among those visits, arthritic conditions rank as the fourth most commonly assigned 
diagnosis (see Table 9.1). A separate survey of 1,432 primary care patients with pain 
disclosed a musculoskeletal condition for 2 out of every 3 patients reporting pain.2 
Among these patients, the most common individual musculoskeletal category was an 
arthritic condition, affecting one in four patients with musculoskeletal pain.

Table 9.1 Top ten diagnoses assigned for ambulatory care visits (based on Schappert 
and Burt1)

Diagnosis Number of visits annually (in 1000s)

All visits 1,077,583
Essential hypertension     45,256
Well-child check     39,627
Acute upper respiratory infection     36,909
Arthritic condition     29,444
Diabetes     29,089
Spine disorder     26,491
Rheumatism other than back     22,444
General medical examination     21,492
Normal pregnancy     20,166
Otitis media/eustachian tube disorder     19,514

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 non-symmetrical fashion, with the knee frequently affected. Interestingly, rheumatoid 



factor testing is not specific for rheumatoid arthritis (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’ primary care physician (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 involve-
ment, and recommended treatments are dissimilar for degenerative and inflam-
matory arthritis. In addition, maintaining good condition of supportive tissues 
around joints is essential for minimizing new pain complaints and maintaining 
good functioning. Although the OA identified in Mr. Harris is probably the result 
of years of joint overuse, too much rest for the joints will not improve 
 symptoms. As he discovered, excess 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.

Epidemiology

In a national survey of 212,510 adults ≥18 years old in the United States, arthritis 
or chronic joint pain, ache, stiffness, or swelling was found to affect one in three 
adults (Fig. 9.1).3 Using the data from the National Ambulatory Medical Care 
Survey/National Hospital Medical Care Survey, the most commonly diagnosed 
individual arthritic conditions are OA and RA, with OA about twice as common as 
RA.4 In addition, most ambulatory visits for arthritis are made to primary care 
health providers (53%), with only 16% made to rheumatologists.4

No joint sx or
arthritis dx

52%

Missing data
3%

Transient joint sx
12%

Chronic joint sx
with no arthritis dx

10% 

Physician-
diagnosed arthritis

23%

Fig. 9.1 Prevalence of joint pain (based on Feinglass et al.5). Dx = diagnosis; sx = symptoms.
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OA most commonly affects the hand, knee, and hip.5 Hand OA occurs in about 
10–30% of young adults and in about 75% of adults between 60–70 years old. Knee 
OA is less common, but still affects one in three adults ≥75 years old. Hip OA affects 
3–5% of seniors. Advancing age, female gender, obesity, and frequent joint stress from 
occupation or other activities may all increase risk for developing symptomatic OA.

RA affects about 1% of people worldwide, with a female preponderance of about 
2.5:1.6,7 Risk factors for developing RA include both genetic and environmental 
factors. Estrogen, cigarette use, diet, and occupation have all been linked to RA risk.8 
Overall mortality is increased twofold in adults with RA compared with the general 
population.9 Risk is greatest in the first 5 years after the initial hospitalization for RA. 
In general, causes of death are similar for patients with RA and the general population, 
although death occurs prematurely in RA patients. Causes of death with increased 
risk in RA patients include lung and hematologic cancers, cardiovascular disease, 
respiratory infections, chronic obstructive pulmonary disease, and renal failure.

Economic Impact of Arthritis

Estimates of annual medical expenditures for patients with arthritis and other 
rheumatic conditions in the United States in 2003 averaged almost $7,000 per 
patient.10 In addition, adults of working age with arthritis or other rheumatic condi-
tions earned an average of over $3,600 less than individuals without these condi-
tions. A Canadian study evaluating costs of RA in 2002 (converted to US$) 
estimated a total average annual cost of $9,760–23,739 per patient, with $8,573 
attributed to direct costs.11 A separate study evaluating employed adults showed 
increases in unemployment, work absenteeism, and work effort needed to maintain 
the work performance among adults with RA.12

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 and determined that the median cost per patient was $3,362 
($4,385 for RA).13 A separate Swedish study reported that indirect costs exceeded 
direct costs by a factor of 2.3 during the first year after the diagnosis of RA, with 
63% of patients reporting work disability.14 In a similar study conducted in the 
United States in patients with RA during the first year of their disease, investigators 
reported an average of $200 per month for the cost of direct care and $281 per 
month towards indirect costs.15 The average number of days of activity lost each 
month because of RA symptoms was 3.8 ± 7.7.

Arthritis Evaluation

The evaluation of chronic arthritis focuses on distinguishing between degenerative 
and inflammatory arthritis. This distinction relies primarily on historical data. For 
example, OA generally affects weight-bearing joints in an asymmetric fashion, 
whereas RA affects small joints symmetrically (Fig. 9.2). Radiographs can also be 



used to help distinguish OA from RA. OA is associated with the development of 
osteophytes and cartilage erosion (Fig. 9.3a, b). RA is associated with inflammatory 
changes and reduced cartilage; bony erosion may also be present, especially with 
disease progression (Fig. 9.3a, c).

Gormley and colleagues developed specific criteria to distinguish inflammatory 
joint disease from non-inflammatory arthritis (see Box 9.1).16 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 9.1 were referred to a rheumatologist to confirm early inflammatory 
disease. Utilization of these screening criteria by general practitioners or rheuma-
tology nurses resulted in excellent agreement between non-rheumatologists and 
rheumatologists for the diagnosis of inflammatory disease (Cohen’s κ = 0.77 for 
general practitioners and 0.79 for nurses). 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 and non-inflammatory joint disease.

The American College of Rheumatology (ACR) recommends referrals to a 
rheumatologist or other physicians familiar with the diagnosis and treatment of 
arthritis for all patients with newly diagnosed or suspected RA or when it is difficult 
to distinguish between the diagnosis of degenerative and inflammatory arthritis.17 

Fig. 9.2 Typical patterns of joint involvement. Stars denote joints typically involved in each type 
of arthritis. Osteoarthritis typically affects overused and large weight-bearing joints. Joint involve-
ment is often asymmetrical. Rheumatoid arthritis typically produces symmetrical inflammatory 
changes in small joints.
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Fig. 9.3 Joint changes with arthritis.



This recommendation is supported by data showing that RA care directed by a 
specialist results in superior functional status and pain reduction.18 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 mini-
mized by aggressive, disease-modifying RA treatment.19 RA may also be associated 
with significant systemic complications – including cardiac, renal, ocular, and 
pulmonary complications – as well as vasculitis. Rheumatologist consultation will 
also include an evaluation for systemic features of RA.

Figure 9.4 can be used in the clinic for patients reporting chronic joint pain to 
help establish symptom chronicity, pain location, and the presence of historical 
symptoms of degenerative vs. 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 multisystem complaints 
should be evaluated by a rheumatologist. Figure 9.5 provides completed joint 
assessment sheets and diagnoses for three typical arthritis patients.

Arthritis Diagnosis

A diagnosis in patients with symptoms suggesting arthritis begins with a determination 
of whether the symptoms are acute or chronic before considering a diagnosis of 
whether it is OA or RA.

Osteoarthritis

OA is a non-inflammatory joint condition. Pain typically worsens with activity or 
weight bearing and improves with rest. Morning stiffness is often reported. The physical 

Box 9.1 Clinical features suggesting inflammatory arthritis (based on 
Gormley et al.16)
● 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 range of motion in the joints
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Fig. 9.4 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 asymmetrical 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 inflammatory arthritis.



examination typically reveals joint tenderness, bony enlargement, crepitus on motion, 
and a restricted range of motion. Diagnostic criteria are shown in Box 9.2.

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.

Fig. 9.5 Completed patient assessment sheets.
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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 recommended by 
the ACR (see Box 9.3). Additionally, the severity of symptoms must be recorded 

Fig. 9.5 (continued)



Fig. 9.5 (continued)
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Box 9.2 Diagnostic features of osteoarthritis
● Joint pain
● Morning stiffness
● Joint changes on radiographs
● Crepitus with joint movement
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Box 9.3 Evaluation of rheumatoid arthritis (based on American College of 
Rheumatology Subcommittee Guidelines17)

Step 1. Evaluate and diagnose:

1. Establish a diagnosis.
2. Consider making a referral to a rheumatologist if diagnosis is 

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



initially and at each subsequent visit to identify and document the efficacy of the 
disease-modifying agents. A Canadian study recently evaluated the frequency with 
which rheumatologists at an academic center followed ACR guidelines (see Table 9.2).20 
No rheumatologist assessed every ACR item. In general, guidelines were followed 
better for new patient visits compared with follow-ups.

Patients with RA need to have pre-treatment assessments of blood work (includ-
ing routine hematology and chemistry tests and inflammatory markers [erythrocyte 
sedimentation rate or C-reactive protein]). The rheumatoid factor (RF) auto-
antibody can be detected in about 60–80% of patients with RA.21 Disease specifi-
city 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 for all patients with arthri-
tis, but should be reserved for those with a clinical diagnosis of probable RA. In 
addition, RF titers may be low in early RA. Antibodies to cyclic citrullinated 
peptide (anti-CCP) compared with RF show similar sensitivity for diagnosing RA, 
although specificity is higher with anti-CCP.22 Patients also need synovial fluid 
analysis to rule out other conditions and radiographs of affected joints, as well as 
hands and feet.

Arthritis Treatment

Arthritis therapy involves the use of both pharmacological and non-pharmacological 
approaches. The pharmacological approach uses medications designed to reduce 
symptoms in OA patients and to modify disease-specific entities in RA patients. Non-
pharmacological therapy includes both pain management and active exercise. 
Exercise is essential for improving joint flexibility and the strength of surrounding 
muscles. Good conditioning of surrounding tendons, ligaments, and muscles offers 

Table 9.2 Frequency of implementing ACR guidelines at rheumatology 
visits (based on Kitamura et al.20)

Recommended assessment Percentage completed

Recommended for every visit 
Number of tender joints 95
Number of swollen joints 95
Joint pain 69
Functional status 48
Morning stiffness 46
Fatigue 33

Recommended for periodic assessment 
Joint damage 54
Inflammatory markers 48
Radiograph 10
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important protection of at-risk joints. Additionally, aerobic exercise with 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.

Medications

In arthritis therapy, medications are used to complement, but not replace, non-
pharmacological treatment. Nonsteroidal anti-inflammatory drugs (NSAIDs) have 
been the mainstay of arthritis therapy. However, a meta-analysis of studies evaluating 
anti-inflammatory agents documented significant risks associated with the use of 
NSAIDs.23 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 a 
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, 68% of whom reported experiencing adverse GI events.24 In addition, 
35% reported concomitant use of over-the-counter gastro-protective agents and 30% 
reported using prescribed gastro-protective agents. Almost half of these individuals 
used a gastro-protective agent at least every other day.

Osteoarthritis

Evidence-based treatment recommendations for OA of the hand, hip, and knee are 
summarized in Box 9.4.25–28 OA is typically treated symptomatically with acetami-
nophen or NSAIDs. The high frequency of additional medical illnesses in OA 
patients must also be considered when prescribing additional therapy. A recent 
survey of 1,021 patients with hip or knee OA identified a concomitant medical ill-
ness in the majority of OA patients (Table 9.3).29 Due to frequent additional medical 
illnesses and risk for gastric and renal toxicity as well as medication interactions 
associated with NSAID use, acetaminophen is considered first-line therapy for 
patients with OA. Interestingly, knee OA improves significantly better to NSAIDs 
than hip OA (P < 0.05).30 Topical analgesics, such as OTC capcaisin cream, may 
also be helpful.

Rheumatoid Arthritis

ACR 2006 treatment guidelines for RA are summarized in Box 9.5.31 These recom-
mendations have been widely accepted, with a recent prospective study showing 
generally adequate implementation in RA patients.32 Although both NSAIDs and 
disease-modifying antirheumatic drugs (DMARDs) can effectively reduce joint 
pain, only DMARDs retard joint destruction (see Table 9.4). DMARDs signifi-
cantly improve the quality of life,33 with function preserved in patients treated early 



Box 9.4 Evidence-based, consensus recommendations for treating OA 
(based on Jordan et al.25, Zhang et al.26, Zhang et al.27, Zhang et al.28)
● Treatment should include both medication and non-medication therapies.
● Effective medications include:

■ Acetaminophen as first-line therapy
■ Short-term NSAIDs for patients failing to achieve relief with acetami-

nophen. Gastro-protective agents may also be needed.
■ Topical NSAIDs and capsaicin as adjunctive treatment
■ Glucosamine and chondroitin (Discontinue if no effect after 6 months.)
■ Intra-articular injections with corticosteroids or hyaluronate
■ Opioids have a limited role.

● Effective non-medication therapies include:
■ Self-management training in lifestyle adjustments, exercise, weight con-

trol, and activity pacing
– Exercise should include range of motion, muscle strengthening, and 

aerobics.
– Patients should be instructed in proper footwear.

■ Regular phone contact from the healthcare provider
■ Physical therapy for exercise instruction and application of necessary 

orthotics and assistive devices (e.g., cane or walker)
– Mild-moderate knee varus or valgus instability may benefit from a 

brace.
– Thermal treatment, ultrasound, and TENS may provide short-term 

symptomatic relief.

● Joint surgery or replacement may become necessary in patients failing to 
respond to other measures.

Table 9.3 Concomitant illnesses in patients with OA 
(based on Rosemann et al.29)

Diagnosis Percentage affected

Hypertension 55.2
Hypercholesterolemia 36.1
Ulcer/gastritis 21.8
Depression 19.4
Cardiac insufficiency 19.0
Diabetes 17.3
Coronary artery disease 12.9
Asthma/COPD  9.6
Renal insufficiency  5.5
Stroke  4.5
Cancer  3.6

COPD=chronic obstructive pulmonary disease
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in the course of their disease.34 Comparative studies of DMARDs show similar effi-
cacy among various drug classes.35 Hydroxychloroquine or sulfasalazine are often 
selected as initial therapy in the early stages of RA, whereas methotrexate is 
reserved for patients with more advanced disease. Sulfasalazine works faster than 

Box 9.5 ACR treatment recommendations (based on ACR website)
● Patient diagnosed with RA requires disease status assessments within 

3 months of diagnosis and annually thereafter
– Joint examination
– Functional assessment
– Pain measurement
– Global status assessment
– Acute phase reactant testing

● First-line treatment is DMARD unless
– DMARD is contraindicated
– RA is inactive
– Patient refuses

● Patients treated with DMARD with increased disease activity or progressive 
bone damage should have one of the following
– Changed DMARD (dose, route, or drug)
– Added DMARD
– Add or increase glucocorticoids

Table 9.4 Disease-modifying antirheumatic drugs

Drug Typical maintenance dosage

Abatacept [Orencia] 500–1,000 mg IV very 4 weeks (Dosage 
   based on weight)

Adalimumab [Humira] 40 mg SQ every other week
Anakinra [Kineret] 100 mg per day SQ
Azathioprine [Imuran] 25 mg per day
Cyclosporine [Neoral, Sandimmune, Gengraf] 3–4 mg per kg per day
Etaneracept [Enbrel] 25 mg SQ twice weekly
Gold [Ridaura, Auranofin] 3 mg BID-TID
Hydroxychloroquine [Plaquenil] 200–400 mg per day
Infliximab [Remicade] 3 mg per kg IV every 8 weeks
Leflunomide [Arava] 20 mg per day
Methotrexate [Rheumatrex] 7.5–30 mg per week
Minocycline [Minocin] 100 mg BID
Rituximab [Rituxan] Two-1,000 mg IV infusions separated 

   by 2 weeks
Sulfasalazine [Azulfidine] 1,000 mg BID

BID Twice daily, IV Intravenous, TID Three times per day, SQ subcutaneous



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 effectively reduce joint erosions, but the 
onset of response is faster with TNF-α inhibitors.

Despite reduction in inflammation and joint symptoms, bony changes often 
occur over time in treated patients. A 10-year study conducted in the United 
Kingdom evaluated clinical symptoms and radiographs in RA patients treated with 
DMARDs.36 Average joint tenderness, morning stiffness, and grip strength 
remained relatively stable over the 10 years, while radiographic scores showed 
deterioration. At 10 years, 19% of patients received joint surgery, with 15% having 
at least one large joint replacement. Joint replacement was significantly more com-
mon in women than in men (18.6% vs. 6.5%; P = 0.02).

Anemia should also be treated. A recent evaluation of patients participating in RA 
clinical trials identified anemia (hemoglobin <12 g/dL) in one in three patients.37 
Disability correlated with hemoglobin levels, with mild disability among patients with 
mild anemia and more severe disability with greater levels of anemia (P < 0.001). 
Furthermore, as anemia improved, disability likewise decreased (P < 0.001). Significant 
improvement in disability occurred with an increase in hemoglobin of 1 g/dL.

Non-pharmacological 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). Both comprehensive programs 
addressing a wide variety of techniques38 and focused skills training (e.g., cognitive-
behavioral therapy [CBT]) 39,40 provide significant short- and long-term reduction in 
pain and psychological distress and improvement in functional ability. A brief educa-
tional intervention (a single 30- to 60-minute educational session with a nurse, followed 
by two telephone calls) resulted in significant reduction in pain and disability for 
1 year after the intervention.41 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 delivered by 
a nurse increased pharmacological compliance from 55% to 85%.42

Weight Reduction

Excess weight increases the risk for clinical OA (Fig. 9.6).43 Obesity increases mechanical 
load on joints, particularly in the lower extremities,44 and increases the availability of 
pro-inflammatory cytokines that promote joint destruction.45,46 Fortunately, weight loss 
significantly reduces stress on joints. For example, the risk for knee OA decreased over 
a 10-year period by more than 50% in women who lost 5.1 kg.47
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Exercise

Both strengthening and aerobic exercises significantly reduce pain and disability in 
patients with OA or RA.48,49 High-intensity exercise undertaken twice weekly was 
shown to reduce long-term joint destruction in RA patients.50 Radiographic joint 
damage progression occurred in 11% of RA patients treated with exercise, com-
pared with 22% treated with physical therapy over 2 years (P < 0.05).

Physical therapy should focus on range of motion and strengthening exercises, 
as well as devices to assist ambulation and activities of daily living. An occupa-
tional 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 
(see Box 9.6). Both aquatic and land exercise programs are recommended for 
patients with arthritis. A comparative study evaluated the benefits of an exercise 
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Box 9.6 Online resources for arthritis exercise
● Arthritis Foundation exercise programs

– http://www.arthritis.org/programs.php
– http://www.arthritis.org/exercise-intro.php

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

● Johns Hopkins Arthritis Center exercise instructions
– http://www.hopkins-arthritis.org/patient-corner/disease-management/

exercise.html

● Hand exercises for OA from the Mayo Clinic
– http://www.mayoclinic.com/health/arthritis/AR00030

http://www.arthritis.org/programs.php
http://www.arthritis.org/exercise-intro.php
http://www.mayoclinic.com/health/arthritis/AR00030
http://www.arthritis.org.sg/101/treat/exercise.html
http://www.hopkins-arthritis.org/patient-corner/disease-management/exercise.html
http://www.hopkins-arthritis.org/patient-corner/disease-management/exercise.html


program compared with no exercise in non-exercising patients with RA, aged more 
than 60 years.51 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. Exercise programs resulted in a significant reduction in pain 
and disability and a significant improvement in flexibility and strength (Fig. 9.7).

Investigators involved in the Rheumatoid Arthritis Patients in Training compared 
long-term symptoms in patients participating in an intensive exercise program twice 
weekly with symptoms in those receiving usual care.52 The exercise consisted of a 
warm-up period; 20 minutes each of bicycling, exercises, and a game (e.g., badmin-
ton, indoor soccer, volleyball, basketball, or relay games); and a cool-down period. 
Exercise program compliance was very good, with 81% of the patients continuing 
to participate after 2 years.53 Improvement in ability was significantly better in 
the exercise group compared with usual care after both 1 and 2 years of treatment 
(P < 0.05). Improvement in muscle strength and reduction in emotional distress were 
also significantly better in the exercise group (P < 0.01). In addition, aerobic fitness 
increased in the exercise group, although it diminished in those receiving usual care. 
Treatment safety was assessed using radiographs of the large joints, with no signifi-
cant difference noted between usual care and aggressive exercise groups.

Psychological Treatments

Treatment with psychological pain management techniques, such as stress manage-
ment and CBT, results in reduced physical and psychological symptoms in arthritis 
patients.40 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.54 Those who participated 
in CBT experienced superior short- and long-term improvement in measures of 
both physical and emotional health (Fig. 9.8).

As with all types of chronic pain, patients with comorbid psychological distress 
need additional therapy targeted to their emotional symptoms. Targeted depression 
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therapy in patients with arthritis resulted in significantly superior reduction in 
depressive symptoms, as well as pain and pain interference in activities of daily 
living, compared with patients treated with usual care.55

Alternative/Complementary Medicine

Complementary or alternative therapies are generally not recommended in rheuma-
tologic disease. A 1-year, longitudinal study of the effects of complementary thera-
pies 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.56 
Two recent, randomized trials similarly failed to show benefit from acupuncture.57,58 
Patients should alternatively focus on therapies with proven efficacy in arthritis, 
such as weight reduction, exercise, and psychological pain management.

Summary

Arthritis is one of the most common chronic pain complaints, with the prevalence 
increasing with age in most populations. Most cases of chronic arthritis are caused 
by degenerative or inflammatory pathology. Degenerative OA typically affects 
large, weight-bearing joints in a non-symmetrical fashion. Inflammatory RA, con-
versely, 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 DMARDs are used in RA. 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 
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improves the strength and flexibility of surrounding structures to provide support 
and protection to arthritic joints. Indeed, aerobic exercise improves pain and func-
tion in patients with arthritis.

Test Your Knowledge

1. How many adults are affected by arthritis or chronic joint pain, aching, stiffness, 
or swelling?

 (a) 1 in 2
 (b) 1 in 3
 (c) 1 in 5
 (d) 1 in 10
 (e) 1 in 20

2. Choose the correct statement(s) about rheumatoid arthritis:

 (a) RA affects about 1% of people worldwide
 (b) Females are affected over twice as often as men
 (c)  Risk factors for developing RA include estrogen, cigarette use, diet, and 

occupation
 (d) Overall mortality is increased twofold in adults with RA
 (e) All of the above

3. 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

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

 (a) Acetaminophen
 (b) Nonsteroidal anti-inflammatory drugs
 (c) Aerobic exercise
 (d) A and C
 (e) All of the above

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

 (a) Methotrexate
 (b) Sulfasalazine
 (c) Hydroxychloroquine
 (d) Leflunomide
 (e) All of the above
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6. Which of the following non-pharmacological therapies should be prescribed for 
patients with rheumatoid arthritis?

 (a) Acupuncture
 (b) Aqua therapy
 (c) Copper bracelets
 (d) Magnets
 (e) Bed rest

Answers: 1b, 2e, 3c, 4d, 5e, 6b
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Chapter 10
Neuropathic Pain

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, cancer, and human immunodefi-
ciency virus infection. One of three patients with diabetes has painful peripheral 
neuropathy.

● 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 dystrophy, 
causalgia, or sympathetically-maintained pain) is recognized by excessive 
guarding of the painful extremity.

● First-line therapy for neuropathic pain includes neuromodulating antiepileptics 
(e.g., gabapentin and pregabalin) and tricyclic antidepressants.

Key Words Diabetes, HIV, Postherpetic neuralgia, Zoster

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 primarily when 
water hits her feet after stepping into the shower or when the bedclothes brush 
against her 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 com-
plaints 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 
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the normal testing and lack of confirmatory examination evidence to support the 
claims of either coldness or numbness, Mrs. Showalter is advised to limit activities 
that may stress the foot and aggravate her pain. No other therapy is prescribed.

Introduction

Neuropathic pain is the 14th most common pain complaint seen in general prac-
tice,1 affecting an estimated 1.5–3% of people worldwide.2,3 Painful neuropathies 
comprise a variety of specific disorders, including conditions associated with direct 
nerve compression or trauma (e.g., mononeuropathy, radiculopathy, deafferentation 
pain, and complex regional pain sydrome [reflex sympathetic dystrophy]) and neu-
ropathies related to other medical illnesses (e.g., peripheral neuropathy with diabe-
tes) (see Box 10.1). This chapter will focus on peripheral neuropathy, postherpetic 

Box 10.1 Common neuropathic pain syndromes
● Peripheral neuropathy

– Systemic disease
■ Diabetes
■ Thyroid disease
■ Renal disease
■ Rheumatoid arthritis

– Nutritional/toxic
■ Alcoholism
■ Pernicious anemia
■ Chemotherapy

– Infectious
■ Human immunodeficiency virus (HIV)

● Postherpetic neuralgia (PHN)

● Complex regional pain syndrome (CRPS)
– Reflex sympathic dystrophy (CRPS Type I)
– Causalgia (CRPS Type II)

● Compressive neuropathies
– Carpal tunnel syndrome
– Tarsal tunnel syndrome

● Radiculopathy

● Deafferentation syndrome
■ Phantom pain
■ Spinal cord injury
■ Post-stroke pain



neuralgia, and complex regional pain syndrome, although treatment can be general-
ized to all types of neuropathic pain. Compressive neuropathies and radiculopathy 
are described in Chaps. 6 and 7.

Mrs. Showalter’s history is very typical of early diabetic peripheral neuropathy. 
As in her case, reports of pain symptoms often exceed findings on examination. In 
addition, patients with neuropathic pain frequently guard the painful area, covering it 
with clothing to avoid access to air currents or incidental light touch, or refuse a 
sensory examination 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 perception 
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 in the 
shower, or the gentlest prick from the examiner’s pin.

Despite the availability of many well-tolerated therapies, patients like Mrs. 
Showalter often receive inadequate care. A recent survey of patients with neuro-
pathic pain showed that the majority were under-treated.4 In this survey, 73% of 
respondents reported inadequate pain control. In addition, 25% had never been 
treated with standard therapy, including antiepileptic drugs (AEDs), antidepres-
sants, 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.

Epidemiology of Common Neuropathic Pain Syndromes

Neuropathy is a common accompaniment to a variety of common medical conditions. 
The etiology of the neuropathy is usually identified based on a history of comorbid 
medical illnesses or previous nerve injury. Patients with evidence of peripheral neu-
ropathy should be screened for these common medical conditions (see Box 10.1).

Diabetic Neuropathy

Symptomatic peripheral neuropathy affects one in three adults with diabetes.5,6 
Data from the National Health and Nutrition Examination Surveys estimate that 
diabetes affects about 12 million adults ≥40 years of age in the United States, with 
peripheral neuropathy in 4 million.5 The risk of developing microvascular compli-
cations with diabetes (neuropathy and/or retinopathy) is predicted by factors related 
to diabetes, patient age, and health markers (Fig. 10.1).7 Obesity and high choles-
terol have also been linked to increased risk for diabetic neuropathy.6 These data 
should be utilized to encourage patients to aggressively reduce modifiable risk factors 
by achieving tight glucose control, reducing elevated lipids, increasing physical 
activity, reducing excessive weight, and discontinuing nicotine use. Arterial disease 
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has also been linked to increased risk for neuropathy, supporting the need to 
encourage patients to reduce cardiovascular risk factors for general health, as well 
as the prevention of painful neuropathy.8

Postherpetic Neuralgia

Postherpetic neuralgia (PHN) is defined as pain that persists for more than 1 month 
after the onset of herpes zoster. PHN occurs in one in three patients following acute 
zoster and lasts 1 year in approximately 10% of the patients (Fig. 10.2).9 Persistence 
of PHN increases with aging and pain severity. PHN most commonly affects the trunk 
or face (usually the ophthalmic division of the trigeminal nerve) (Fig. 10.3a).10 
Improvement varies by region, with the best outcome for patients with pain in the neck, 
face (especially the jaw), and trunk (Fig. 10.3b). Risk factors for the development of 
PHN include female gender, older age, experiencing pain or sensory disturbance 
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Fig. 10.1 Risk factors for microvascular complications with diabetes (based on McClean 
et al.7).

Fig. 10.2 Prevalence of PHN in patients with herpes zoster (based on Scott et al.9).
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before the development of the rash, greater pain severity during acute herpes zoster, 
and larger distribution of the zoster rash.11

Complex Regional Pain Syndrome

Complex regional pain syndrome (CRPS) develops following an identified injury 
or period of limb immobilization (e.g., casting). CRPS may be categorized as type 
I (occurring in the absence of a nerve injury; formerly called reflex sympathetic 
dystrophy) or type II (occurring after injury to a specific large nerve; formerly 
called causalgia). The terms “sympathetically maintained pain” and “sympatheti-
cally mediated pain” were also formerly used to describe this syndrome. Failure to 
achieve relief using sympathetic blocks, particularly 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 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 persistently painful extremity with 
pain severity that is disproportionately in excess of the expected pain from a 

Fig. 10.3 Epidemiology of PHN after herpes zoster (based on Bowsher10) A. Incidence by body 
location B. ≥75% improvement by body location. T=thoracic level

A. Incidence by body location 

30.4

5.4

12.0

27.0
20.5

5.4

0

20

40

Trigeminal

Site affected by zoster

P
er

ce
nt

ag
e 

w
ith

 P
H

N

Brachial plexus Upper cervical T1 to T6 T7 to T12 Lumbosacral

B. ≥ 75% improvement by body location  

76.0

33.0

80.0

53.0
70.5 67.0

0

25

50

75

100

Trigeminal

Site affected by zoster

P
er

ce
nt

ag
e 

w
ith

im
pr

ov
em

en
t 

Brachial plexus Upper cervical T1 to T6 T7 to T12 Lumbosacral

Epidemiology of Common Neuropathic Pain Syndromes 177



178 10 Neuropathic Pain

preceding injury.12 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 
10.2). “Motor neglect” has also been described in some patients with CRPS, who 
have reported an inability to move the extremity, to move an extremity without 
mentally focusing on the extremity, or a perception that the extremity is no longer 
part of the person’s body.13 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 have 
resulted in current patients typically displaying evidence of only early, more revers-
ible disease stages, such as color and temperature changes and avoidance of move-
ment by voluntary splinting.

Box 10.2 Diagnostic criteria for complex regional pain syndrome (based on 
Merskey and Bogduk12)
● Identification of inciting event or history of immobilization
● Persistent pain, allodynia, or hyperalgesia with severity in excess of 

 expectations from inciting event
● History of changes in swelling, temperature, color, or sweating in the 

painful area

Table 10.1 Clinical symptoms and signs in Complex Regional Pain Syndrome Type I 
Patients, % (based on Sandroni et al.14)

 Patient reported symptom Clinician observed sign

Swelling 97.3 91.9
Color changes 77.0 73.0
Temperature changes 62.2 59.5
Motor deficit 56.7 45.9
Sensory abnormality 45.9 18.9
Allodynia 54.0 59.5
Sweating abnormality 28.4 24.3
Trophic changes 0 32.4

A Mayo Clinic survey identified the prevalence of CRPS types I and II, respec-
tively, as 0.02 and 0.004%.14 Patients with CRPS type I were predominantly female 
(female:male ratio = 4:1). Pain typically affected an upper extremity in patients 
with either type I or 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 (see Table 10.1). 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. Interestingly, subjective patient reports of CRPS changes (allodynia, 
edema, and sweating/color/temperature abnormality) have greater diagnostic sensi-
tivity and specificity than objective clinical examination findings for the same 
conditions.15

Cancer-Related Neuropathy

Cancer-related neuropathy may occur as a consequence of compressive neuropathy, 
direct injury from surgery, chemotherapy, or nutritional deficits. Management 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 79–91% of 
patients.16 A detailed discussion on cancer pain is provided in Chap. 13.

HIV-Related Neuropathy

Distal sensory polyneuropathy (with complaints of painful feet) is the most com-
mon neuropathy seen in human immunodeficiency virus (HIV)-infected patients 
and may be caused by immunological dysfunction related to the infection itself, as 
well as to the toxicity of antiretroviral drugs.17 A 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%.18 The risk for neuropathy increases with antiretroviral therapy, with combina-
tion dideoxynucleoside therapy having synergistic effects on neurotoxicity and 
symptomatic neuropathy.19 An international survey of patients treated at HIV clinics 
identified symptomatic sensory neuropathy in 52% of patients, with significantly 
increased risk among patients ≥40 years old (odds ratio = 2.87) or exposed to dida-
nosine [Videx] (odds ratio = 3.21) or stavudine [Zerit] (odds ratio = 7.66).20 Another 
survey of patients with advanced HIV reported a similar prevalence of symptomatic 
distal sensory neuropathy of 52%.21 Interestingly, symptoms among these patients 
remained relatively stable over a 48-week follow-up observation period.

Evaluation of Neuropathic Pain

Neuropathic pain should be considered in patients describing abnormal, unpleasant 
sensations (see Table 10.2).22 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 disturbing sensations 
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perceived in the numb area, including burning, prickling, heat, cold, or a perception of 
swelling.23 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 bedclothes, or being exposed to the wind). Patients may occasionally 
report that the neuropathic area feels misshapen, deformed, or alien, although the exter-
nal appearance may be quite normal. The presence of hyperalgesia (increased pain per-
ception after exposure to a painful stimulus, like pinprick) and allodynia (perception of 
pain after exposure to a non-painful stimulus, like light touch) effectively discriminate 
neuropathic from non-neuropathic pain.24 Occasionally, the examiner may notice that 
the painful area is cool to the touch. Rarely, the same area may be warm and red.

Peripheral neuropathy is best recognized by the identification of symmetrical, dis-
tal 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 neu-
ropathy. Diagnosis becomes more obvious as neuropathy severity increases and sen-
sory loss becomes denser. Other types of chronic neuropathic pain, such as postherpetic 
neuralgia and CRPS, are identified by eliciting a history of inciting events. Losses of 
vibratory and joint position sensations are good markers of early peripheral neuropa-
thy. Except in cases of severe nerve impairment, when vibratory testing is no longer 
necessary because of marked loss of tactile sensation, 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 neuropathy requires a comparison of the 
level of tuning fork vibration that is perceived 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. 
10.4). 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 sensing of joint posi-
tion 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 2–3 mm) at the 
end of the great toe (Fig. 10.5). Movement of the joint to the extreme end of its range 
of motion elicits pain and does not test joint position sense.

Table 10.2 Percentages of patients endorsing pain descriptors: 
Neuropathic vs. Non-neuropathic pain (based on Boreau et al.22)

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 neuro-
pathic pain patients (P < 0.05).



Electromyographic (EMG) and nerve conduction velocity (NCV) studies are 
very helpful to identify mononeuropathies, such as radiculopathy and compressive 
neuropathies (e.g., carpal tunnel syndrome). Often abnormalities are also seen in 
peripheral neuropathy. Unfortunately, abnormal EMG/NCV findings indicating 

Fig. 10.4 Vibratory sense testing for early neuropathy. Tuning-fork vibration barely perceptible 
for the examiner at the great toe should be perceived at the lateral malleolus in normal elderly 
patients and patients with diabetes.

Fig. 10.5 Joint position sense testing for early neuropathy. Normal individuals perceive move-
ment of the tip of the great toe that is 2–3 mm above or below resting position.
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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 sen-
sory 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.

Treatment of Neuropathic Pain

In patients with neuropathy caused by a treatable medical condition, improvement 
in pain symptoms may occur during the management of the primary disease (such 
as surgical release of compression, normalization of blood sugar in diabetics, and 
nutritional supplementation in alcoholics). For example, tight glucose control mini-
mizes peripheral neuropathy in patients with diabetes.25

A survey of primary care physicians revealed that medications are typically initi-
ated for about half of those patients diagnosed with neuropathic pain at the time of the 
initial diagnosis, with 30% of patients receiving antidepressants, 20% AEDs, and 20% 
opioid analgesics.26 Patients with diabetic neuropathy typically required one change 
in medication before reaching a stable treatment, while those with PHN required an 
average of two medication changes. A variety of medications can be used to reduce 
neuropathic pain, although the most effective therapies are tricyclic antidepressants 
and neuromodulating AEDs (Fig. 10.6).27,28 Symptomatic treatment of neuropathic 
pain can be divided into first- and second-line medications (see Table 10.3).

First-Line Therapy

Neuromodulating AEDs and tricyclic antidepressants provide superior neuropathic 
pain relief and are considered first-line treatments for neuropathic pain. Excellent 
efficacy and superior tolerability make gabapentin [Neurontin] or pregabalin 
[Lyrica] primary choice therapies.

Antiepileptic Drugs

Newer AEDs enhance the activity of neurochemicals that inhibit pain messages, 
such as γ-aminobutyric acid. Animal studies show that AEDs effectively reduce 
both hyperalgesia and allodynia associated with neuropathic pain.29 Gabapentin and 



pregabalin are considered first-line therapy for painful neuropathy because of good 
efficacy and tolerability. It is important to remind patients that these drugs are not 
expected to restore normal sensation, but rather decrease annoying abnormal sensa-
tions that occur in numb areas. A comparative study of gabapentin (mean dose: 
1,800 mg per day) and amitriptyline [Elavil] (mean dose: 50 mg per day) in patients 
with diabetic neuropathy showed significant pain reduction with both treatments 
although reduction in pain and paresthesias and tolerability were superior with 
gabapentin.30 Other AEDs – such as carbamazepine [Tegretol], topiramate [Topamax], 
and lamotrigine [Lamictal] – are also effective for neuropathic pain as second-line 
therapy. The Food and Drug Administration recently announced a warning about 
increased suicidal risk among patients using some AEDs, including those used for 
neuropathic pain (e.g., gabapentin, pregabalin, lamotrigine, topiramate, and 
carbamazepine).31

Fig. 10.6 Number-needed-to-treat for neuropathic pain relief (Adapted from Coluzzi and Mattia27 

and Attal et al.28) (A) peripheral neuropathy; (B) PHN. Number of patients needed to be treated to 
obtain one patient with ≥ 50% pain reduction is shown in the graphs. SSRI = selective serotonin 
reuptake inhibitor.
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Table 10.3 Medications for neuropathic pain

Dosage

First-line therapies
Antiepileptics
Gabapentin [Neurontin] Start at 300 mg per day. Increase to 300 mg three times a day 

over 2 weeks. Failure to achieve effective control calls for 
further titration to 1,800 mg per day in divided doses for most 
patients; a few patients will require up to 3,600 mg per day in 
divided doses.

Pregabalin [Lyrica] Start at 50 mg three times a daily. Dosage may be increased to 
300 mg per day in divided doses over the first week. A few 
patients may require increased dose up to 600 mg per day in 
divided doses.

Antidepressants
Tricyclic Nortriptyline [Pamelor], imipramine [Tofranil], or desipramine 

[Norpramin]: 25–150 mg administered 2 hours before bed. 
Amitriptyline [Elavil] is too sedating for many patients.

SNRI Duloxetine [Cymbalta]: 60 mg once daily
Milnacipran [Ixel]: initiate at 25–50 mg daily and titrate to 50 mg 

twice daily; not available in the United States
SSRI Paroxetine [Paxil] or citalopram [Celexa]: 40 mg per day

Second-line therapies
Topical Topical agents are applied directly over the area of pain.
Capsaicin cream [Zostrix] 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 [Lidoderm] 5% patch: 1–3 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 daily. Sustained-release oxycodone 

[Oxycontin] 10 mg three times a day or 20 mg twice a day

SNRI Serotonin and norepinephrine reuptake inhibitor, SSRI Selective serotonin reuptake inhibitors

Antidepressants

Antidepressants have significant analgesic properties in addition to their mood-
altering effects. A rodent study comparing analgesic benefits from transdermal 
antidepressant or anesthetic showed longer duration of analgesia from amitriptyl-
ine to comparable doses of lidocaine.32 Tricyclic antidepressants, serotonin 
noradrenaline reuptake inhibitors, and selective serotonin reuptake inhibitors have 



all been shown to reduce both hyperalgesia and pain-related anxiety in experimen-
tal neuropathic pain.33 Tricyclics are more effective in reducing clinical peripheral 
neuropathy pain than are other antidepressants.34

Second-Line Therapy

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

Topical Agents

Topical therapies are typically well tolerated, although they are generally less effec-
tive 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%.35 In a double-blind comparison of topical capsai-
cin (0.075% four times a day) and oral amitriptyline (titrated to 125 mg per day, as 
tolerated), investigators found a similar reduction in pain (approximately 40%) and 
improved function in both treatment groups.36 This level of improvement with cap-
saicin is superior to what is typically seen in clinical practice.

Opioids

Although traditional teachings suggest that opioids are ineffective for neuropathic 
pain, low doses of long-acting opioids can be beneficial in patients for whom other 
types of therapy have failed. 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.37,38 
(See Chap. 19 for detailed information on opioid analgesia.)

Treatment of Individual Pain Syndromes

PHN and CRPS typically require supplemental treatment modalities. Early treat-
ment of each condition with general neuropathic medication and condition-targeted 
therapy may help reduce the risk for more prolonged and recalcitrant pain.

Postherpetic Neuralgia

In the large, double-blind Shingles Prevention Trial, zoster vaccination [Zostavax] 
of immunocompetent seniors with a history of varicella reduced the incidence of 
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shingles by 51% and postherpetic neuralgia by 66%.39 The Centers for Disease 
Control and Prevention Advisory Committee on Immunization Practices conse-
quently recommended vaccinating all seniors >60 years old for the prevention of 
herpes zoster and its consequent PHN, unless otherwise contraindicated.40 Vaccinating 
all 60-year-olds would prevent an estimated 250,000 cases of herpes zoster annually, 
and subsequently a comparably substantial number of patients with PHN.41

Early and aggressive treatment of herpes zoster reduces the risk for PHN. Early 
antiviral therapy of herpes zoster (within 72 hours of symptom onset) can effectively 
minimize symptoms of PHN (see Table 10.4). In a double-blind, placebo-controlled 
study, famciclovir [Famvir] administered within the first 72 hours of appearance of 
herpes zoster lesions resulted in a twofold decrease in the duration of PHN.42 Among 
all adults in the study, average PHN duration decreased from 119 days with placebo 
to 62 days with antiviral therapy. Among patients >50 years old, PHN duration 
decreased from 163 days to 63 days. Early intervention with other antivirals may 
similarly reduce PHN duration. Brivudin [Brivirac], valacyclovir [Valtrex], and acy-
clovir [Zovirax] similarly reduce duration of PHN; however the incidence of PHN 
is higher with acyclovir.43–45

Table 10.4 Antiviral therapy for early herpes zoster

Drug Dosage

Acyclovir [Zovirax] 800 mg five times a day for 7–10 days
Famciclovir [Famvir] 500 mg three times a day for 7 days
Valacyclovir [Valtrex] 1 g three times a day for 7 days
Brivudina [Brivirac] 125 mg once a day for 7 days
aNot available in the United States

Fig. 10.7 Reduction in persistent pain in patients aged >60 years with acute zoster treated within 
48 hours of rash onset with amitriptyline 25 mg per day vs. placebo. Difference between 
amitriptyline and placebo is significant (P < 0.05) (based on Bowsher47).
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Neuropathic therapy administered during the early stages of zoster may also 
reduce the incidence of PHN. Low-dose amitriptyline (25 mg per day) administered 
within 48 hours of the onset of zoster rash significantly reduced the rate of PHN in 
elderly patients (mean age: 68 years) (Fig. 10.7).47



An evidence-based consensus statement from the American Academy of 
Neurology recommended tricyclic antidepressants, gabapentin, pregabalin, lido-
caine patch, and opioids as the most effective therapies for PHN.48 Inflammation 
and increased prostaglandin activity occur in early PHN.49 In one study, treatment 
with topical aspirin (750-1,500 mg plus 20-30 mL diethyl ether), but not other non-
steroidal anti-inflammatory drugs, reduced pain more than with a placebo (-66% 
with aspirin vs. -34% with placebo).50 The onset of pain relief was rapid (approxi-
mately 4 minutes), with relief lasting a mean of 3.6 hours.

Complex Regional Pain Syndrome

Preventing injuries, especially nerve trauma, and minimizing unnecessary immobi-
lization can help reduce the development of CRPS. A recent, double-blind, pla-
cebo-controlled study randomized 416 patients with wrist fractures to receive 
vitamin C or placebo for 50 days.51 CRPS developed in 1.8% of patients treated 
with 500 mg vitamin C daily versus 10.1% with the placebo, suggesting a preven-
tive role for vitamin supplementation after wrist fracture.

CRPS 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 
per 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).52 
Response to stellate ganglion blocks is superior in younger patients with early 
CRPS symptoms.53 Blocks typically have minimal benefit for long-standing or 
later symptoms of CRPS. These therapies should be 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 physical 
and occupational therapy designed to maintain or improve range of motion and 
maximize active use of the painful extremity. The goal of such a 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 while 
walking. Gait training is essential for patients with lower extremity CRPS to help 
them regain a normal, unrestricted walking pattern. Although physical and occu-
pational therapy are often contrary to the desires of the patient with CRPS, who 
often wishes to minimize movement and stimulation of the painful extremity, the 
clinician must insist on aggressive therapy and resumption of more normal 
extremity postures and use at all times. Psychological 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 rehabilita-
tive therapy activities.
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Summary

Neuropathic pain is frequently treated in general practice, typically in conjunction 
with systemic medical illness, nutritional abnormalities, cancer, and infection. 
Hallmarks of neuropathic pain include a burning sensation, hyperalgesia, and allo-
dynia. 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 numb-
ness, but can decrease dysethesia, hyperalgesia, and allodynia. Treatment of under-
lying medical conditions – such as glucose control in diabetes and antiviral therapy 
in herpes zoster – reduces the severity of neuropathic pain. First-line medication for 
neuropathic pain includes neuromodulating AEDs (e.g., gabapentin and pregabalin) 
and tricyclic antidepressants. Neuropathic pain syndromes that result in restricted 
use of the painful area should be treated with physical therapy and occupational 
therapy to normalize active use of the painful extremity.

Test Your Knowledge

1. Choose the correct statement(s) about neuropathic pain:

(a) One in three diabetics develops peripheral neuropathy.
(b) Complex regional pain syndrome is a psychological response to minor 

trauma.
(c) One in three patients with zoster will develop postherpetic neuralgia.
(d) A and C
(e) All of the above

2. Risk factors for peripheral neuropathy in patients with diabetes include:

(a) Elevated lipids
(b) Obesity
(c) Reduced physical activity
(d) Poor glucose control
(e) All of the above
(f) None of the above

3. 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



4. 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

5. Choose the correct statement(s):

a. About half of patients undergoing treatment for HIV develop symptomatic 
sensory neuropathy.

b. Cancer-related neuropathy pain may occur due to neural compression, surgi-
cal trauma, chemotherapy, or nutritional deficiency.

c. Postherpetic neuralgia most commonly affects the extremities.
d. When performing joint position sense testing, elevate the great toe >45 

degrees to achieve an accurate response.
e. A and B
f. All of the above

6. First-line therapy for neuropathic pain includes:

a. 5% lidocaine patches
b. Duloxetine
c. Gabapentin
d. Low-dose opioids
e. All of the above
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Chapter 11
Myofascial Pain

Key Chapter Points:
● Myofascial pain should be considered in patients with localized pain complaints 

without arthritic or neuropathic features.
● Myofascial pain syndrome should not be diagnosed in patients with no physical 

findings. Myofascial pain requires the presence of a taut band and muscular 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.

Key Words Injection, Modalities, Referred pain, Trigger point

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 position 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 
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lumbar 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.

Introduction

Myofascial pain is often diagnosed in patients with chronic, non-malignant pain 
who lack clinical or laboratory evidence of radiculopathy, neuropathy, or joint dis-
ease. 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 11.1).1 These taut bands have been shown to have spontaneous electrical 
activity on electromyographic testing.2 Taut bands are important to identify for 
diagnosis, 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 objective sign of myofascial 
pain. Trigger points are distinguished from tender points, which merely represent 
areas of increased sensitivity to stimulation. Biochemical analysis of the muscle 
milieu at the site of active trigger points shows increase in inflammatory markers 
and pain neurochemicals, including bradykinin, calcitonin gene-related peptide, 
substance P, tumor necrosis factor-alpha, interleukins, serotonin, and norepinephrine.3,4

Many doctors use the terms myofascial pain (with trigger points) and fibromyalgia 
(with tender points) interchangeably, often denoting chronic pain in patients without 

Box 11.1 Diagnostic criteria for trigger points (based on Simons1)
● 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 insert-

ing 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



demonstrable pathology. Both myofascial pain and fibromyalgia, however, have 
specific diagnostic criteria (see Table 11.1). (For additional information about fibro-
myalgia, see Chap. 12.) Perhaps the most important distinction is that myofascial 
pain represents a localized pain complaint (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 with fibromyalgia may develop additional myofascial pain complaints 
(localized areas of muscle spasm, trigger points, and contracted muscles on the 
background of widespread fibromyalgia pain).

Table 11.1 Distinguishing myofascial pain and fibromyalgia

Myofascial pain Fibromyalgia

Pain location Localized Widespread

Physical examination
Tenderness Trigger point: discrete tenderness 

over painful muscle spasm. May 
or may not refer to pain

Tender points: tenderness 
to palpation over pre-
specified points that may 
not be within areas of 
pain complaints

Range of motion Passive range of motion shows 
normal joint movement. Active 
range of motion is limited by pain.

Full passive and active range 
of motion

Somatic complaints Disturbances in sleep and mood are 
common. Irritable bowel syndrome,
 paresthesias, and other somatic 
complaints are infrequent.

Fatigue, mood disturbance, 
and somatic complaints 
are typical and are often 
as severe as pain.

Treatment
Physical therapy Focus on muscle stretching. Focus on strengthening plus 

aerobic exercise.
Injections Trigger point injections temporarily 

relieve pain and improve active 
range of motion.

Local injection of tender 
points is not beneficial.
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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 gardening 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 characteristic features of radicular pain (such as radiating 
extremity pain, numbness, or weakness).

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 
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muscle stretching. Because muscles in myofascial pain syndrome 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.

Epidemiology

Myofascial pain occurred in approximately 30% of patients in a general medical 
clinic and is usually the most common diagnosis in specialty pain clinics.5 Common 
myofascial syndromes include lateral epicondylitis (tennis elbow), quadratus lum-
borum syndrome (a common cause of non-radicular 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. 11.1). 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. 11.2). Another 
common myofascial pain condition is piriformis syndrome. The piriformis muscle 
attaches from the inner ileum and sacrum to the greater trochanter (Fig. 11.3) 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. 11.4). When 
hypertrophied, the piriformis may compress the sciatic nerve, which usually travels 
beneath it, resulting in additional leg pain or sciatica.

Several muscle groups in addition to the quadratus lumborum and piriformis 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. 11.5–11.9. Identifying 
typical pain referral patterns in myofascial pain helps the clinician recognize these 
common pain syndromes.

Fig. 11.1 Anatomy of the quadratus lumborum muscle.



Fig. 11.2 Referral pattern of active quadratus 
lumborum trigger points.

Fig. 11.3 Anatomy of the piriformis 
muscle.
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Fig. 11.4 Referral pattern from active piriformis 
trigger point.

Fig. 11.5 Referral pattern for upper trapezius 
trigger points.



Fig. 11.6 Referral pattern for scalene muscle.
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Fig. 11.7 Referral pattern for rhom-
boids.
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Fig. 11.8 Referral pattern for levator scap-
ulae.

Fig. 11.9 Referral pattern for serratus anterior.



Evaluation

Localized chronic pain is generally caused by muscles and their surrounding tissue 
(myofascial pain), joints (mechanical pain), or nervous system structures (neuropathic 
pain). Patient evaluations should be designed to test each of these systems (see 
Table 11.2).

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, 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 com-
pared with passive range of motion suggests a myofascial restriction or reduced 
patient effort.

The presence of myofascial features can be identified by directly visualizing 
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 
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Table 11.2 Evaluation of patient with localized pain

System to test
Physical examination 
findings

Supplemental 
testing

Diagnostic label if 
abnormal

Muscles and soft 
tissues

Muscle spasm and 
tenderness

Physical therapy 
assessment

Myofascial

Taut bands and trigger 
points

AROM restricted; PROM 
normal

Joints PROM restricted X-ray Mechanical
Joint crepitus
Joint inflammation
Joint instability

Nerves Numbness, weakness, reflex 
changes in distributions 
consistent with spine, spinal
root, or nerve abnormalitya

EMG/NCV
MRI for suspected 

myelopathy or 
radiculopathy

Neuropathic

Abnormal SLR

AROM active range of motion, EMG/NCV electromyography with nerve conduction velocity, MRI 
magnetic resonance imaging, PROM passive range of motion, SLR straight leg raise test
aSee chapters 6, 7, and 10
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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.

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 com-
pleted. Myofascial pain should not be diagnosed in patients with no physical findings.

No laboratory or radiographic abnormalities are associated with myofascial 
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. Magnetic resonance scans should be reserved 
for patients with evidence of myelopathy, radiculopathy, or another specific type of 
pathology that would be identified with this testing.

Treatment

Physical therapy is the cornerstone of myofascial pain therapy. A careful evaluation 
by a trained physical therapist is invaluable for correctly identifying trigger points 
and areas of muscle shortening. The exercise program needs to be tailor-made for 
each patient to specifically address postural abnormalities and myofascial changes 
contributing to individual 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. Isolated, 1-hour therapy sessions producing temporary 
muscle stretching, 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 is designed to 
improve the ability to achieve an effective muscle stretch during active exercise (see 
Box 11.2).

Physical Therapy

Physical therapy treatment begins with a gentle stretching program and active 
range of motion exercises. Although passive stretching (stretching performed 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 stretched until a stretched sensation 
is first felt. Patients should not overstretch their muscles or attempt to achieve maximal 
stretch. Stretching exercises help return shortened muscles to a more normal length, 
inactivating the taut band and trigger points. Several weeks after beginning a 
stretching program, patients should start using light weights to incorporate strength-
ening 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.6

A variety of treatment modalities may be added to myofascial stretching (see 
Table 11.3). In a study comparing techniques used in patients with cervical myo-
fascial pain, investigators observed significant pain reduction from all tested treat-
ment modality combinations (Fig. 11.10).7 The addition of any therapy to hot packs 
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Box 11.2 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



204 11 Myofascial Pain

59

48

34

48

32

15

0 25 50 75

Plus interferential current + myofascial release

Plus spray & stretch + TENS

Plus spray & stretch

Plus ischemic compression + TENS

Plus ischemic compression

Hot pack + AROM alone

Reduction in pain severity after treatment (%)

Fig. 11.10 Comparison among treatment modalities for myofascial pain (based on Chuen-Ru 
2002).

Table 11.3 Supplemental treatment modalities used in conjunction with a physical therapy 
stretching exercise program

Treatment Description

Injections
· Trigger point injections 

· Dry needling

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

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 resistance 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

plus active range of motion exercises resulted in significantly better pain reduction. 
The most effective forms of therapy were those that included transcutaneous electrical 
nerve stimulation or interferential 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.

Injections

Trigger point injections require infiltration of a local anesthetic into myofascial trigger 
points. A 22- to 25-gauge needle is inserted into the skin approximately 1 cm away 
from the trigger point, and then advanced to the trigger point. After verification of its 
placement outside of blood vessels, 0.1–0.2 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, or 0.5–1.0 mL of anesthetic has been injected 
around the trigger point. Pressure is maintained over the area after the injection to 
minimize hematoma development. 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 (resembling an 
acupuncture needle) into trigger points. This method can also help deactivate myofas-
cial trigger points when used in conjunction with stretching exercises.8 Dry needling 
results in significantly reduced pain and improved range of motion.9 A small, rand-
omized trial compared improvement in pain severity and range of motion between 
patients with myofascial shoulder pain treated with trigger point lidocaine injections (N 
= 21) or dry needling (N = 18).10 Pain and cervical range of motion improved for both 
groups (P < 0.001), with no outcome differences between treatments (Fig. 11.11). 
Benefit with either trigger point injections with local anesthetic or dry needling is only 
achieved when a local twitch response was generated with the needle insertion.11 The 
benefits of dry needling are further supported by studies showing similar benefits after 
trigger point injections, regardless of the injected substance (including saline).12

Injection with botulinum toxin A has been tested in patients with myofascial 
pain, although consistent benefits have not been demonstrated.13–15

Pharmacological Therapy

Pharmacological therapy is designed to supplement physical therapy. Patients who fail 
to benefit from stretching programs alone may be treated with adjunctive tizanidine 
[Zanaflex], a muscle relaxant with analgesic properties.16 Unlike most muscle relaxants, 
which are ineffective in chronic pain, tizanidine effectively reduces chronic myofascial 
pain for many patients.17 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 significant gastric and renal toxicity.18,19

Treatment 205



206 11 Myofascial Pain

Psychological Therapy

As with other types of chronic pain, myofascial pain is often associated with 
mood disturbance that can impact patients’ ability to participate in pain rehabili-
tation. A recent study evaluated depression in 77 patients with chronic myofascial 
neck pain and 72 healthy, family member controls without pain complaints. 
Major depression occurred in 39% of myofascial pain patients vs. 4% of family 
controls. Interestingly, depression scores for pain patients correlated with pain 
severity (P < 0.001), with higher levels of pain reported in patients with more 
severe depression.

In addition to addressing psychological distress, psychological pain manage-
ment skills can help reduce myofascial pain, especially when combined with 
physical therapy and exercise. For example, a recent study evaluated reduction in 
myofascial pain after receiving usual care and, subsequently, by the addition of a 
psychological training intervention.20 One in three patients improved with usual 
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Fig. 11.11 Comparison of trigger point injections vs. dry needling for myofascial pain (based on 
Ga10). Values for lidocaine trigger point injections are given below the corresponding line, while 
values for dry needling are placed above the corresponding line. (A) Pain severity, using visual 
analogue scale (0 = no pain, 10 = extreme pain) (B) Cervical flexion, measured by goniometer in 
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care, while two in three improved after the addition of cognitive behavioral therapy. 
Incorporation of relaxation techniques, stress management, scheduling and pacing 
skills, and body mechanics can further supplement benefits from physical therapy 
and exercise.

Summary

Myofascial pain is a unique pain syndrome, characterized by tight, tender muscles, 
with taut bands and tender trigger points. Myofascial pain syndrome is distin-
guished from mechanical pain by the absence of joint pathology, from neuropathic 
pain by the absence of neurological dysfunction, and from 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 pat-
terns (e.g., quadratus lumborum and piriformis syndromes) facilitates the identifi-
cation 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 addi-
tional, targeted therapy, including psychological interventions and occupational 
therapy.

Test Your Knowledge

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 the following:

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

3. Choose the correct statement(s) about myofascial pain:

a. Taut bands are involuntary markers of myofascial pain.
b. The terms tender point and trigger point can be used interchangeably.
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c. Biochemical analysis of active trigger points shows increases in inflammatory 
and pain chemicals.

d. A and B
e. A and C
f. All of the above

4. Choose the most accurate statement(s):

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; fibro-

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

5. Effective treatment for myofascial pain includes the following:

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

6. Which medication(s) may be routinely used for patients with myofascial pain?
a. Acetaminophen
b. Tizanidine
c. Opioids
d. A and B
e. All of the above

Answers: 1c, 2d, 3e, 4c, 5d, 6d
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Chapter 12
Fibromyalgia

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 and 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 therapies to 

specifically target symptoms of individual patients.

Key Words Fatigue, Multidisciplinary, Quality of life, Tender point

Case History

Ms. Colegrove is a 23-year-old elementary school teacher who reported persistent 
widespread body aching since falling while rollerblading 3 years earlier. She had 
not missed work because of the pain, but reported that she had curtailed her previ-
ously active evening sports, like rollerblading 5 miles or participating in an adult 
basketball league. She reported pain affecting different 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 twice a week. In addition to pain 
complaints, Ms. Colegrove reported difficulty with sleep and extreme fatigue, as 
well as intermittent numbness in non-dermatomal areas. Examination showed a 
vivacious, attractive 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 
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and another notebook containing 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 
perfect work attendance and her completely normal examination. The PCP suspected 
that the absence of marriage and children had resulted in excessive focus on bodily 
sensations and recommended that 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 dysfunction on examination.

Introduction

The term fibromyalgia has been used to describe a wide variety of non-localized pain 
complaints, particularly pain syndromes in women with no identifiable 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 waste-
basket diagnosis for patients who failed to meet criteria for other pain disorders.1 The 
ACR requires both widespread pain and the presence of at least 11 of 18 painful tender 
points to meet diagnostic criteria for fibromyalgia (see Box 12.1 and Fig. 12.1).

Tender points are predetermined areas throughout the body that tend to be pain-
ful with pressure in patients with fibromyalgia (Fig. 12.2). Interestingly, firm palpa-
tion of these specific points tends to be perceived as painful in fibromyalgia 
patients, but not in patients with other types of chronic pain. Positive tender points 
discriminate between fibromyalgia patients and other pain patients when using a 
cut-off score of at least 2 on a 0–10 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 Pressing with the thumb results in approximately 4 kg 
of pressure when the examiner’s nail bed blanches. Higher scores reported for ten-
der points correlate with greater levels of disability.3

Although the presence of these pain features defines fibromyalgia, fibromyalgia 
patients typically describe a variety of additional somatic and psychological complaints 

Box 12.1 Diagnosis of fibromyalgia (based on American College of 
Rheumatology criteria; Wolfe et al.1)
● Widespread body pain

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

● Pain persisting ≥3 months
● ≥11 of 18 tender points painful to 4 kg pressure



(see Box 12.2). Fatigue, sleep disturbance, morning stiffness, and headache are reported 
by the majority of fibromyalgia patients. Paresthesias, irritable bowel syndrome (IBS), 
depression, and anxiety are also common. 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 that 
patients are not aggravating gastrointestinal complaints through excessive and/or alter-
nating use of over-the-counter laxatives and diarrhea treatments. (A more detailed dis-
cussion of IBS can be found in Chap. 8.) Ms. Colegrove typifies fibromyalgia patients 
by reporting a variety of somatic complaints in addition to widespread pain.

Ms. Colegrove embodies many of the features of the typical patient with fibromy-
algia. 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 examination and often cause the 
doctor to remark, “You did those tests better than I could do!” Instead of inter-
preting lack of physical limitations as a sign of a highly cooperative patient, health-
care providers often falsely assume that patients’ reports of disability must be 

Fig. 12.1 Typical pain drawing from a fibromyalgia patient.
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exaggerated. As suspected by her PCP, most patients with fibromyalgia do tend to 
be very tuned in to bodily sensations and experience stress as somatic rather than 
emotional symptoms. This, along with a strong desire to improve, often results in 
patients with fibromyalgia recording copious, detailed information about their 
symptoms and scouring available literature for suggested treatments. PCPs must 
understand that patients with fibromyalgia are not seeking to maintain their disabil-
ity by these actions, but are exceptionally eager to improve. This makes patients 
with fibromyalgia ideal candidates for self-management pain rehabilitation.

Epidemiology

Fibromyalgia affects approximately 2% of adults.4–6 Fibromyalgia is more prevalent 
in women than in men. A large community survey identified ACR-defined fibromy-
algia in 3% of women vs. 0.5% of men.7 In addition, fibromyalgia prevalence 

Fig. 12.2 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: second costochondral junction; 13 and 14: lateral epicondyle; 15 and 
16: greater trochanter; 17 and 18: medial knee fat pad.



Box 12.2 Common associated somatic and psychological symptoms in 
patients with fibromyalgia (based on Wolfe et al.1,7 and White et al.4)
● Constitutional

– Fatigue – 66–82%
– Sleep disturbance – 66–75%
– Sicca syndrome/dry eyes – 10–36%
– Raynaud’s syndrome – 17%

● Musculoskeletal
– Morning stiffness – 76–77%

● Gastrointestinal
– Irritable Bowel Syndrome – 30–48%

● Neurological
– Headache – 53–82%
– Paresthesias – 31–53%

● Gentiourinary
– Urinary urgency – 26–32%
– Dysmenorrhea – 26%

● Psychiatric
– Depression – 32–48%
– Anxiety – 28–48%

Fig. 12.3 Gender differences in fibromyalgia symptoms (based on Yunus et al.9).
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increases with age, reaching more than 7% of women aged 60 years or older. An 
evaluation for fibromyalgia symptoms in the general population revealed significantly 
higher reporting of fatigue, sleep disturbance, “pain all over”, and IBS in women 
compared with that in men.8 Similarly, a survey of fibromyalgia patients revealed that, 
although pain severity comparisons were similar between men and women, female 
patients more commonly endorsed fatigue, “pain all over”, and IBS (Fig. 12.3).9

Psychological Comorbidity

Anxiety and depression affect the majority of fibromyalgia patients. A recent 
screening for psychological distress among patients participating in a clinical trial 
identified anxiety in 71% of fibromyalgia patients and depression in 56%.10 
Although chronic pain in general is associated with increased prevalence of depres-
sion and anxiety, these symptoms appear to be even more common in fibromyalgia 
patients (see Table 12.1).11 In addition, patients with fibromyalgia and comorbid 
anxiety or depression tend to have more physical symptoms and disability.12

Quality of life (QOL) is also reduced in patients with fibromyalgia. The Medical 
Outcomes Study Health Survey (SF-36) scores provide self-reported life quality for 
a variety of physical and emotional variables, with possible scores ranging from 0 
(poorest QOL) to 100 (maximum QOL). Interestingly, QOL is substantially worse 
among fibromyalgia patients than those with rheumatoid arthritis, which is also 
characteristically associated with widespread, disabling pain, and chronic low back 
pain (see Table 12.2).11 As described by Ms. Colegrove, fibromyalgia patients rou-
tinely express marked QOL impairments, despite the appearance of a normal gen-
eral physical examination.

Table 12.1 Comparison of prevalence of psychological distress in patients with fibro-
myalgia vs. other chronic pain syndromes

SCL-90 score

Fibromyalgia
Complex regional 
pain syndrome

Chronic low 
back pain

N = 54 N = 22 N = 35

Total distress** 192 159 152
Agoraphobia   9   8   9
Phobic anxiety*  19  15  15
Depression**  41  28  25
Somatization**  36  29  27
Obsessive compulsive**  25  20  19
Interpersonal sensitivity  31  28  26
Hostility  10   9   7
Sleep disorders  11  10   8

Scores based on Symptom Checklist (SCL-90); based on Verbunt et al.11

Higher SCL-90 scores represent greater psychological distress. Fibromyalgia scores 
were significantly higher than both other pain categories: 
*P < 0.05, **P < 0.01. Trends were seen for higher scores in fibromyalgia patients with 
interpersonal sensitivity (P = 0.07) and sleep disorders (P = 0.07).



Disability

Despite the presence of a generally unremarkable physical examination in fibromy-
algia patients, fibromyalgia is associated with significant disability.13 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 work disability in 
31%. Another study compared work status in 136 fibromyalgia patients and age- 
and sex-matched controls who were treated for non-rheumatologic conditions.14 
Work at the time of diagnosis was compared with current work situation (Fig. 12.4). 
Patients with fibromyalgia were significantly less likely to still be employed in the 
same job compared with those without fibromyalgia (P < 0.0001).

Table 12.2 Quality of life comparison between fibromyalgia and other chronic pain patients

SF-36 score
General 
population Fibromyalgia

Rheumatoid 
arthritis

Chronic low back 
pain

Physical function 83 38 39 31 63 44 52
Role physical 76 8 15 25 35 11 32
Role emotional 82 52 32 59 58 20 33
Mental health 77 55 44 69 68 43 48
Social function 84 45 45 54 74 44 62
Body pain 75 31 26 37 69 23 43
Vitality 69 35 39 39 60 29 49
General health 71 38 43 44 52 34 42

Data are presented for the general population and two samples with each pain diagnosis (based 
on Verbunt et al.11)

Fig. 12.4 Comparison of employment at the time of medical condition diagnosis and at the 
current time in patients with and without fibromyalgia (based on Al-Allaf14).
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Evaluation

Patients with widespread pain complaints should be assessed for somatic symptoms 
that are comorbid with fibromyalgia (see Box 12.2). 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.

Assessment Measures

Patients reporting pain in several body regions should be screened for fibromyalgia 
with a tender point examination. Appendix G 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). A score of 11 is necessary to establish the diagnosis of 
fibromyalgia. The total numeric score obtained from adding each individual tender 
point score is the tender point score. Monitoring tender point count and 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 
12.3). Treatment can be targeted to those symptoms that limit the patient’s daily 
routine. Identifying those symptoms that occur but are not disabling helps both 
patients and their doctors acknowledge the occurrence of somatic symptoms, but 
also prioritize those symptoms most in need of treatment.

Box 12.3 Assessment of fibromyalgia patients

Which of the following problems limit your daily activities?

Problem
Not a 
problem

Problem occurs but 
does not limit  daily 
routine

Problem limits 
daily routine

Fatigue
Sleep disturbance
Frequent constipation
Frequent diarrhea
Depressed or blue mood
Anxiety or nervousness

Headache



All patients with fibromyalgia should be screened for depression and anxiety 
because of the high prevalence of mood disturbance with fibromyalgia and the reluc-
tance of many patients to discuss psychological symptoms with their treating clinicians. 
Many patients fear being labeled as psychiatric patients, with all fibromyalgia symp-
toms attrib uted to emotional problems. Also, unless symptoms are severe, many 
patients do not recognize symptoms of anxiety or depression. 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 readily identifying anxiety 
and depression are available online (see Table 12.3).

The effect of fibromyalgia can be evaluated using the fibromyalgia impact ques-
tionnaire (FIQ) (see Appendix G).15 This questionnaire may be used to determine 
severity of disability and follow patient progress through treatment. The FIQ corre-
lates well with work disability.4

Table 12.3 Online psychiatric screening tools

Web address Symptom tested

www.healthyplace.com/site/tests/psychological.asp Separate tests screen for depres-
sion, anxiety, personality traits, 
and stress

http://www.psychcorp.com Standard depression assess-
ment tool: Beck Depression 
Inventory

http://www.mindgarden.com/Assessments/Info/staiinfo.htm Standard anxiety assessment: 
State-Trait Anxiety Inventory

Treatment 219

Treatment

Most patients with fibromyalgia improve over time. Pöyhiä et al. followed 59 
patients with fibromyalgia who were treated in university and community practices 
for 3 years.16 During that time, patients experienced a significant (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. 12.5). This study offers encouragement that fibromyalgia patients 
and their healthcare providers can expect both symptomatic improvement and 
reduced reliance on medications over time.

The first step in treating fibromyalgia patients is to establish an appropriate 
diagnosis. Once patients have received a diagnosis of fibromyalgia, they often 
become stereotyped by other healthcare providers, so the fibromyalgia label should 
never be used unless patients meet ACR criteria. Fibromyalgia patients need to be 
reassured 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.

www.healthyplace.com/site/tests/psychological.asp
http://www.psychcorp.com
http://www.mindgarden.com/Assessments/Info/staiinfo.htm
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Table 12.4 Effective fibromyalgia treatments

Treatment category Effective therapies

Medication

 Antidepressants First-line: SNRIs (duloxetine [Cymbalta] 60 mg once or 
twice a day and milnacipran* [Ixel] 25–200 mg a day)

Second-line: Tricyclics
Third-line: SSRIs

 Antiepileptics First-line: pregabalin [Lyrica] 450 mg daily
Second-line: gabapentin [Neurontin] 400–800 mg three times 

daily
Non-pharmacologic therapies
 Exercise Aerobic exercise

Water/pool exercise
Strength training

 Psychology Distraction
Cognitive behavioral therapy
Guided imagery
Relaxation
Stress management

 Occupational therapy Work simplification
Ergonomic training
Pacing
Body mechanics

 Complementary alternative 
  medicine

Melatonin 3–6 mg at bedtime
Massage
S-adenosyl methionine 800 mg daily
Yoga

SNRI serotonin and norepinephrine reuptake inhibitors, SSRI selective serotonin reuptake 
inhibitors
*Unavailable in the United States

Fig. 12.5 Long-term outcome in fibromyalgia patients: comparison of pain and medication use at 
baseline and after 3 years. NSAID nonsteroidal anti-inflammatory drug (based on Pöyhiä et al.16).
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As described earlier, fibromyalgia treatments should be targeted to specific, problem-
atic symptoms. Effective therapeutic options include medication, non-medication, and 
complementary and alternative treatments (see Table 12.4). Improvements are maxi-
mized by providing targeted intervention in a multidisciplinary treatment program.



Pharmacological Treatment

Both antidepressants and neuromodulating antiepileptics have demonstrated benefit for 
reducing symptoms in fibromyalgia patients, although symptomatic reduction is gener-
ally modest to moderate. Among antidepressants, serotonin and norepinephrine 
reuptake inhibitors (SNRIs) offer the best efficacy and tolerability for fibromyalgia (see 
Box 12.4).17,18 Both duloxetine (Cymbalta) and milnacipran (Ixel – not available in the 
USA) have proven efficacy in randomized, blinded, controlled studies. Duloxetine was 
approved by the Food and Drug Administration in the United States for the treatment 
of fibromyalgia in 2008. Interestingly, duloxetine is more effective in female fibromy-
algia patients, with minimal benefit in males. Both efficacy and tolerability are superior 
with these SNRIs compared with tricyclic antidepressants, with nausea the most com-
mon side effect with SNRIs. Selective serotonin reuptake inhibitors (SSRIs) offer 
inconsistent benefit for fibromyalgia.

Pregabalin [Lyrica] was approved by the Food and Drug Administration for the 
treatment of fibromyalgia in 2007. Gabapentin [Neurontin] has also demonstrated 
efficacy in decreasing pain, disability, and sleep disturbance in fibromyalgia patients 
in a randomized, double-blind, placebo-controlled clinical trial.19 Dizziness and som-
nolence are common side effects with both pregabalin and gabapentin, affecting 
about one in three treated patients. In addition, the Food and Drug Administration 
recently announced a warning about increased risk of suicide among patients using 
some antiepileptic drugs, including pregabalin and gabapentin.20

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 placebo.21 
A double-blind study evaluating the combination of 37.5-mg tramadol plus 325-mg 
acetaminophen (1–2 tablets four times daily), however, did report significant 
improvements in pain, disability, and QOL.22

Box 12.4 Comparison of antidepressants for fibromyalgia efficacy (based 
on Littlejohn and Guymer17)
● Good efficacy

– Duloxetine [Cymbalta]
– Milnacipran [Ixel]

● Moderate efficacy
– Amitriptyline [Elavil]

● Inconsistent efficacy
– Venlafaxine [Effexor]
– Fluoxetine [Prozac]

● Ineffective
– Citalopram [Celexa]
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Non-pharmacologic Treatments

While exercise and physical therapy treatments for most chronically painful condi-
tions focus on stretching exercises, fibromyalgia treatment centers on aerobic exer-
cise and strength training. For example, a 21-week strength training program in 
older women with fibromyalgia resulted in about a 40% decrease in average pain 
severity.23 Exercise has also demonstrated efficacy in reducing fatigue in fibromy-
algia patients.24

Performing aerobic exercise in warm water is often particularly soothing, result-
ing in an improved ability to fully participate in aerobic conditioning. In addition, 
fibromyalgia patients reap symptomatic benefits earlier when exercises are per-
formed in water compared with land exercises.25 Interestingly, water exercise has 
been consistently shown to decrease fibromyalgia pain,26,27 as well as improve cog-
nitive function in one controlled study.28

As with other types of chronic pain, psychological pain management skills are 
also typically beneficial for patients with fibromyalgia. A recent study demon-
strated improvement in functional status and a perception of self-control over pain 
symptoms when guided imagery was added to usual fibromyalgia care.29 
Psychological therapy should also be used to help reduce symptoms of anxiety and 
depression.

Occupational therapy may offer added benefit, particularly for patients reporting 
impairments in performing activities of daily living or work disability. A work 
assessment may be appropriate for patients who are still working in order to maxi-
mize the probability of maintaining their current work status. Education in pacing 
skills, scheduling, and the proper use of body mechanics may also help minimize 
pain and interference.

Complementary and Alternative Medicine

A survey of fibromyalgia patients treated at a tertiary care center revealed that 98% 
had used complementary or alternative medicine during the preceding 6 months.30 
Patients used an average of  three different therapies. Vitamins or minerals were 
used by 83% of patients, with nutritional supplements or herbs used by 51%. The 
most commonly used individual treatments were exercise (48%), spiritual healing 
(prayers) (45%), massage therapy (44%), chiropractic treatments (37%), vitamin C 
(35%), vitamin E (31%), magnesium (29%), vitamin B complex (25%), green tea 
(24%), and weight-loss programs (20%).

A number of well-designed, controlled trials have evaluated the efficacy of com-
plementary and alternative medicine in fibromyalgia. Treatments with the best 
evidence for efficacy include massage and S-adenosyl methionine.31 Acupuncture 
demonstrated efficacy in open-label series,32,33 with mixed results in randomized, 
clinical trials.34 Yoga has demonstrated improvement in both pain and disability in 
an open-label study.35



Bedtime dosing with melatonin was also shown to be effective in reducing fibro-
myalgia symptoms in two open-label studies.36 Despite lack of controlled trials in 
fibromyalgia patients, melatonin treatment may be considered, due to the predomi-
nance of associated sleep disturbance in fibromyalgia patients and the benign 
nature of melatonin treatment.

Individualized, Symptom-Focused, Multidisciplinary Treatment

Treatment outcome may be maximized in an individual patient by identifying specific 
symptom targets and prescribing a variety of treatments (Table 12.5). Some therapies, 
such as antidepressants, may be used to treat a variety of possible symptoms, includ-
ing fibromyalgia pain, migraine, sleep disturbance, and mood disturbance.

Table 12.5 Individualized, symptom-focused fibromyalgia treatment

Troublesome 
symptoms Clinician Treatment

Body pain Physician Antidepressant
Antiepileptic

Physical therapist Aerobic exercise/reconditioning
Strengthening exercises

Occupational therapist Work station modification
Body mechanics

Psychologist Stress management
Cognitive behavioral therapy
Relaxation training

Fatigue Physical therapist Aerobic exercise
Occupational therapist Pacing skills
Nursing Nutritional counseling

Irritable bowel 
syndrome

Physician Laxatives, anti-diarrhea agents, 
antidepressants

Physical therapist Aerobic exercise
Psychologist Stress management
Nursing Dietary counseling: high-fiber, good 

hydration, low fat, frequent small meals
Sleep disturbance Physician Antidepressants

Psychologist Relaxation training
Nursing Sleep hygiene

Depression/anxiety Physician Antidepressants
Psychologist Counseling

Psychotherapy
Headache Physician Antidepressants or other standard 

headache therapy
Psychologist Stress management

Biofeedback

Choose possible treatments based on the presence of troublesome symptoms.
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The cost-effectiveness of delivering multidisciplinary treatment can be maxi-
mized by utilizing group training sessions. In one study, fibromyalgia patients were 
randomized to one of two 6-week treatments: usual care by their primary care prac-
titioner or group, multidisciplinary intervention.37 The multidisciplinary treatment 
consisted of four group educational lectures (discussing fibromyalgia, pain man-
agement techniques, stress management, and diet), 18 supervised group exercise 
sessions, and 2 massage therapy sessions. After completing treatment, improve-
ments in pain severity, disability, depression, and time in pain all favored patients 
receiving multidisciplinary treatment (Fig. 12.6). Return to work also occurred 
more frequently among multidisciplinary treatment patients (11.6% vs. 2.8%). 

Box 12.5 Online fibromyalgia resources
● American Academy of Family Physicians web page
 http://familydoctor.org
● National Fibromyalgia Association web page
 http://fmaware.org
● National Fibromyalgia Partnership, Inc.
 http://fmpartnership.org
● John Hopkins Arthritis web page
 http://www.hopkins-arthritis.som.jhmi.edu/other/fibromyalgia.html
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Fig. 12.6 Changes in fibromyalgia patients randomized to usual care or group multidisciplinary 
treatment (based on Lenstra and Olszynski37). Pain severity was rated using an 11-point scale.

Fibromyalgia patients benefit from education about their condition. Several valu-
able online references are available (see Box 12.5). These sites inform patients that 
they are not unique in their complaints and help legitimize fibromyalgia 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 compli-
ance. (Exercise program logs are available in Appendix B.)

http://www.hopkins-arthritis.som.jhmi.edu/other/fibromyalgia.html
http://fmpartnership.org
http://fmaware.org
http://familydoctor.org


A long-term follow-up assessment performed 15 months after completing treat-
ment showed maintenance of benefits for pain, mood, and disability. Disability and 
hours in pain continued to show superior improvement among patients who had 
received multidisciplinary treatment. In addition, change in the use of both pre-
scription and non-prescription medications also favored multidisciplinary treatment 
patients (P < 0.01) at long-term follow-up, even though only 51% of the multidisci-
plinary patients reported continuing to perform exercises at least 3 times weekly 
during the 15-month follow-up.

Summary

Fibromyalgia is a common, chronic pain condition affecting approximately 3% of 
women and 0.5% of men. Patients with fibromyalgia report a wide variety of trou-
blesome somatic complaints, including fatigue, sleep disturbance, paresthesias, 
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 tender point examination aids 
both in the establishment of a diagnosis and assessment 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. Aerobic exercise 
and learning proper activity pacing skills, body mechanics, and sleep hygiene tech-
niques are also beneficial.

Test Your Knowledge

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 in men.
b. Fibromyalgia prevalence increases with advancing age.
c. Fibromyalgia is associated with better QOL and less disability than other 

types of widespread pain or rheumatologic disease.
d. A and B.
e. All of the above.
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3. Typical associated symptoms with fibromyalgia include the following:

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

4. Which class of medications is most effective for treating fibromyalgia 
symptoms:

a. Opioids
b. Antidepressants
c. Analgesics
d. Muscle relaxants

5. Which of the following statement(s) is true about the treatment of fibromyalgia 
patients:

a. Exercise tolerance and response is improved by using land-based exercises in 
fibromyalgia patients.

b. Fibromyalgia patients infrequently use complementary and alternative 
medicine.

c. The most commonly used complementary and alternative treatments by 
fibromyalgia patients include exercise, prayer, and massage.

d. Multidisciplinary treatment will produce long-term benefits only if patients 
continue to religiously perform daily exercises.

e. All of the above

Answers: 1d, 2d, 3d, 4b, 5c
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Chapter 13
Cancer Pain

Key Chapter Points:
● About half of all cancer patients experience pain. Pain affects 2 in 3 patients with 

metastatic disease.
● About half of all patients with cancer-related pain are under-treated for their 

pain.
● Pain in cancer patients is usually caused directly by cancer, but it may also occur 

due to cancer treatment effects and additional non-malignant conditions.
● Although most patients with cancer pain will be treated with opioids, therapy 

should include additional non-opioid and adjuvant medications, along with 
multidisciplinary pain management treatments.

Key Words Breakthrough pain, Malignancy, Metastasis, Opioid

Case History

Mr. George is a 71-year-old patient with prostate cancer that has metastasized to 
bone. He completed another course of targeted radiation therapy and reports con-
tinued troublesome pain, “I’ve been using acetaminophen for this pain, doc, but it’s 
been keeping me up at night and I feel miserable all day. I’ve stopped doing much 
of anything and just sit around moaning and complaining to my wife. She’s really 
getting frustrated, too. I’m afraid the pain is a sign that I’ll need morphine soon and 
that will be it.” His doctor responds, “I see you finished that last course of radiation. 
That should help. If the pain gets to be a problem, let me know.”

Introduction

A recent assessment of over 2,000 cancer patients identified the top five moderate 
to severe symptoms causing distress among cancer patients: fatigue (reported by 
42% of patients), sleeping (32%), finances (31%), pain (29%), and controlling fear 
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and worry about the future (28%).1 Cancer pain is poorly understood by many 
patients and often inadequately addressed by the treatment team, as in the case of 
Mr. George. A survey of cancer patients identified several myths of cancer pain.2 
First, patients often believe that their doctors do not understand why cancer patients 
are reporting pain, do not believe that their patients are actually having bad pain, or 
are “mystified” by patient reports of pain. Patients further believe the treatment team 
is often “too busy” to have time to address pain complaints, likely due to failure by 
healthcare providers to include pain assessment during visits, as in the case of 
Mr. George. Second, pain and using pain medications are viewed by patients as 
omens of impending death. As echoed by Mr. George, surveyed cancer patients 
particularly viewed starting opioids as a predictor of imminent demise, believing 
that doses would be increased to achieve sedation and hasten death. When patients 
had established a trusting relationship with their healthcare provider and this 
provider took time to explain pain symptoms and the rationale for treatment, patient 
distress was decreased and pain-relieving therapy was more readily accepted.

Epidemiology of Cancer-Related Pain

Cancer is a global condition, with a 5-year prevalence of about 0.5% worldwide.3 
Prevalence is highest in North America, with 1.5% of the adult population affected. 
About 1% of the adult population is affected in Australia, Europe, Japan, and New 
Zealand. Cancer prevalence is increasing in both industrialized and developing coun-
tries, with a marked increase among developing countries.4 Although the incidence 
was similar between country categories in 1990, the incidence in developing countries 

Fig. 13.1 Prevalence of pain among cancer patients (van den Beuken-van Everdingen et al.5). 
Prevalence was determined from a meta-analysis of 52 adult cancer pain studies. Overall pain 
prevalence was significantly lower for patients after completing curative treatment compared with 
the other three categories (P < 0.01). Data on moderate to severe pain prevalence were not avail-
able for patients after completing curative treatment.
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currently surpasses that in industrialized nations, with a prediction for almost 2 of 
every 3 new cancer patients in 2020 to be residing in a developing country.

Pain occurs in the majority of patients with cancer, especially among patients with 
metastatic disease (Fig. 13.1).5 Pain during the preceding week was reported by 57% 
of a representative sample of 601 cancer patients from 20 treatment settings including 
cancer treatment centers, hospitals, private clinics, and one home care setting (Fig. 
13.2).6 Pain was moderate to severe in over 2 of every 3 patients reporting pain. Using 
the World Health Organization’s ladder to determine appropriate treatment, half of 
the patients with cancer pain were considered to be under-treated for their pain com-
plaints. One in three cancer patients reporting pain was receiving no pain medication 
prescriptions, with pain reported as moderate to severe in 39% of these patients.

Cancer Pain Assessement

Cancer pain may be caused by cancer directly, cancer treatment, or non-cancer 
conditions. Cancer-pain specialists from 21 countries representing five continents 
collected data on 1,095 consecutive cancer patients with pain severe enough to 

Fig. 13.2 Epidemiology of cancer pain prevalence and its treatment (based on Larue et al.6).
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require opioid analgesics (Fig. 13.3).7 Metastatic disease was present in 70% of 
these patients. Pain could be directly attributed to cancer for the vast majority of 
patients, although pain caused by cancer treatment occurred in 1 in 5 patients.

Although pain is usually directly related to cancer, assessment should consider 
additional common causes of pain in cancer patients (Table 13.1). Cancer pain may 
be caused by visceral, neurological, and musculoskeletal abnormalities. Bony metas-
tases are more likely to be related to pain and functional disability when lesions are 
lytic.8 Neuropathic pain may be caused by direct invasion, surgery, or post-surgical 
scarring, or from radiation or chemotherapy. Musculoskeletal pain syndromes may 
be caused by direct effects on bones and muscles or severe joint deconditioning due 
to pain or neurological loss of surrounding structures. Identifying factors contribut-
ing to pain are important to allow appropriate understanding of pain complaints and 
subsequent development of treatment recommendations.

Quantifying Cancer Pain Severity

Doctors treating cancer patients and hospice nurses tend to under-estimate pain sever-
ity among cancer patients, which can result in inadequate treatment.6,9 Choice of ther-
apy often depends on assessments of pain severity, with opioids typically reserved for 
patients with moderate to severe pain. Optimal cut-off points for cancer pain, using a 
0 (no pain) to 10 (pain as bad as you can imagine) severity scale are as follows:

● 1–4: mild pain
● 5–6: moderate pain
● 7–10: severe pain

These pain cut-offs correspond to functional interference, suggesting good validity 
for clinical pain severity assessment.10 Similar to other types of chronic pain, 

Table 13.1 Common causes of pain in cancer patients

Category Specific causes

Directly caused by cancer Bony erosion or metastasis
Mucous membrane ulceration
Nerve impingement
Soft tissue infiltration
Visceral distention

Cancer treatment – chemotherapy Avascular necrosis hip
Peripheral neuropathy
Plexopathy with interarterial infusion

Cancer treatment – radiation Osteoradionecrosis
Myelopathy or plexopathy
Radiation enteritis and proctitis

Cancer treatment – surgery Phantom pain
Postoperative pain (e.g., post-mastectomy or 

post-thoracotomy)
Non-cancer conditions Musculoskeletal pain

Zoster and postherpetic neuralgia



assessment of patients with malignant pain should also include evaluations of 
psychological distress, social impairments, and functional disability.

Cancer Pain Treatment

The same principles that guide chronic non-malignant pain therapy should also be 
used for cancer pain, including use of therapies matched to pain severity and multi-
disciplinary treatment to address pain, functional impairment, and psychosocial fac-
tors (Table 13.2). Cancer patients have many concerns that need to be addressed, 
which are often best managed through multidisciplinary treatment with a treatment 
team including doctors, nurses, pain-management psychologists, and other therapists. 
A recent query of patients with breast cancer identified seven areas of concern about 
pain that patients wanted to be addressed by their healthcare providers (Table 13.3).11 
Addressing patient concerns helps improve important doctor–patient communication, 
increase the patient’s trust in the healthcare provider and investment in participating 
in treatment, and decrease patient and family fears, anxiety, and depression.

Table 13.2 Cancer treatment options

Treatment category Treatment options Conditions treated

Medications
 Analgesics Acetaminophen Mild pain

NSAIDs Bone pain (e.g., metastases)
Opioids Moderate to severe pain

 Coanalgesics Anticonvulsants Neuropathic pain
Antidepressants Neuropathic pain, depression, 

sleep disturbance

Non-medication treatments
 Psychology Cognitive therapy Pain, sleep disturbance

Affective therapy, 
counseling

Depression, anxiety

Family therapy Family issues with grieving and 
death

 Physical therapy Exercise, modalities Musculoskeletal pain
 Occupational therapy Pacing, activity 

modification
Impairments in daily activities 

or work duties

Radiation
 Radiation therapy Fractionated or large, 

single-dose targeted 
radiation

Bony metastases

Interventional therapies
 Neurolytic blocks Celiac plexus blocks Upper abdominal cancer
 Spinal analgesia Epidural or intrathecal 

infusions
Moderate to severe pain inad-

equately managed with oral 
opioids

NSAID nonsteroidal anti-inflammatory drug

Cancer Pain Treatment 233
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Opioids for Cancer Pain

Opioids are considered the mainstay therapy for managing most patients with cancer 
pain (Box. 13.1).12 As in non-malignant pain, cancer pain patients rarely achieve 
complete pain relief with opioid therapy. A survey of inpatients and outpatients 
with cancer pain revealed that 2 in 3 patients were considered to be adequately 
medicated, although complete pain relief occurred in only 21%.13 Prior to initiating 
pain medications, patients and their families should be counseled about expecta-
tions for pain reduction and advised that complete freedom from pain is unlikely to 
occur at tolerable drug doses.

Achieving adequate pain relief with opioids may be further limited by the occur-
rence of treatment-limiting side effects. The occurrence and severity of side effects 
commonly attributed to opioids was surveyed in 42 consecutive cancer inpatients 
and outpatients treated with morphine (Fig. 13.4).14 Directly attributing side effects 
to morphine was limited since most patients were using concomitant medications 
(most commonly other analgesics, tricyclic antidepressants, benzodiazepines, and 
phenothiazines). Despite these limitations, this study supports that, while many side 
effects occur frequently among cancer patients treated with morphine, moderate 

Table 13.3 Typical cancer patient concerns about pain (based on Bender et al.11)

Information category Specific questions

Understanding cancer pain Is the pain caused by my cancer?
If my pain gets worse, does that mean my cancer is pro-

gressing or spreading?
Knowing what to expect When should I expect to experience pain, and what will it 

feel like?
Is there a normal pattern of pain that I can expect?

Understanding pain treatment 
options

What are the different medication and non-medication 
options?

How do these treatments work?
How often can I take medication, how much relief will I 

get, and how long will the relief last?
What side effects can I expect?
Will I develop tolerance or addiction to opioids?

Developing coping skills to 
control pain interference

What cognitive and behavioral treatments can help me cope 
with my pain?

Talking with other cancer 
patients about pain

Do other people with my cancer also get pain? What is 
their pain like, how has it interfered with their lives, 
and how do they manage it?

Finding help in managing pain How much pain relief can I reasonably expect?
Who should be managing my pain – my family doctor, my 

oncologist, or someone else?
Who is a pain specialist and when should I see one?

Describing pain How can I best describe my pain so my doctor understands 
what it is like?

Are there common pain descriptors that I might use?
What does my doctor really want to know about my pain?



to severe side effects occur infrequently. Additionally, opioids are often restricted 
due to concerns about cognitive effects. While impaired mental status occurs 
frequently among cancer patients, especially in the final stages of illness,15,16 uncon-
trolled pain also reduces cognitive ability. For example, a study of 130 consecutive 

Box 13.1 Steps to opioid therapy for cancer pain (based on National 
Comprehensive Cancer Network recommendations)
●  Step 1: Ensure that pain is not related to medical condition (e.g., infection, 

obstruction, metastatic disease)
●  Step 2: Treat mild pain with non-opioid analgesics. If ineffective, add 

opioid:
– 5–10 mg oral morphine equivalent if not currently using opioids.
– If using opioids, increase dose by 25%.
– Maximize bowel regiment.
– Add antinausea medications, as needed.

● Step 3: Treat moderate pain with opioids.
– 5–10 mg oral morphine equivalent if not currently using opioids.
– If using opioids, increase dose by 25–50%.
– Maximize bowel regiment.
– Add antinausea medications, as needed.

● Step 4: Treat moderate pain with opioids.
– 2–5 mg intravenous morphine if not currently using opioids.
– If using opioids, increase dose by 50–100%.
– Maximize bowel regiment.
– Add antinausea medications, as needed.

Fig. 13.4 Prevalence and severity of opioid-related side effects (based on Glare et al.14).
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cancer patients showed greater impairment in neuropsychological testing from 
uncontrolled pain than chronic opioids.17 It is important to recognize that adverse 
events occurring in opioid-treated patients may be caused by other conditions, 
including directly from cancer or indirectly from other non-opioid treatments.

Opioid-related side effects may be managed through symptomatic treatment or 
opioid adjustment (Table 13.4).18 When switching between opioids, consider reduc-
ing the dose of the new opioid by 30–50% as patients are often incompletely cross-
tolerant to a new opioid, which may result in unexpectedly increased sensitivity to 
the new opioid.

Table 13.4 Managing opioid-related side effects (based on Cherny et al.18)

Symptom Management strategies

Cognitive dysfunction Antipsychotic for delirium
Benzodiazepine for agitation
Change specific opioid

Constipation Laxative
Stool softeners
Convert to transdermal fentanyl

Myoclonus Antispasmodic
Change specific opioid

Nausea and vomiting Antinausea medications
Change specific opioid
Convert from oral to subcutaneous dosing

Pruritis Antihistamine
Sedation Amphetamine psychostimulant

Change specific opioid
Convert from oral to subcutaneous dosing

Fears of promoting addiction among both healthcare providers and patients often 
limit effective pain control with opioids, even among patients with cancer-related 
pain. While the prevalence of addiction has been reported in as many as 50% of 
patients with chronic non-malignant pain, this number is substantially reduced to 
only as many as 8% among patients with cancer pain.19 Frank discussions about 
addiction concerns should be initiated with patients and their families to prevent 
excessive medication restrictions due to exaggerated fears of abuse risk.

Breakthrough Pain

Breakthrough pain (BTP) is defined as a temporary severe pain flare occurring in 
patients with relatively well-managed baseline pain. BTP should not be diagnosed 
unless daily pain is reasonably well controlled. Frequent BTP episodes occurring 
more than four times daily suggest inadequately treated chronic cancer pain.20 In 



that case, a reassessment of daily pain and pain management strategies should be 
employed before initiating treatment for BTP.

Patients should be routinely queried about BTP due to an expectedly high preva-
lence of BTP among opioid-treated cancer patients. An international survey 
reported BTP in 65% of 1,095 cancer pain patients treated with chronic opioids.21 
BTP occurs most commonly in cancer patients with bone pain, local tumor invasion 
of soft tissues, and brachial plexopathy.22 Those with bone pain located in the spine, 
back, and pelvis are most resistant to pain-relief therapies.

BTP can be divided into incident, end-of-dose, and idiopathic pain. Pain diaries 
can assist in determining the type of BTP to help determine the best treatment 
options (Table 13.5).23 In addition to behavioral strategies, predictable incident BTP 
is often well managed with the administration of simple analgesics or short-acting 
opioids 30 minutes before participation in the usually triggering activities. Short-
acting fentanyl is available in oral transmucosal and buccal tablet forms, both of 
which provide pain relief in about 15 minutes, with a duration of at least 1 hour.24 
Among cancer patients, 2 in 3 patients responded well to the management of BTP, 
while 1 in 3 are non-responders.22

Table 13.5 BTP categories and treatment

BTP category
Predictability and 
duration Triggers Treatments

Incident Predictable
Rapid onset 

(3–5 minutes)
Brief pain duration 

(30 minutes)

Related to specific 
event or activity

Pre-activity stretching and 
analgesics

Posture correction and 
pacing techniques

End-of-dose Predictable
Gradual onset
Long duration

Prior to scheduled 
dose of long-
acting opioid

Increasing maintenance of 
daily long-acting opioid 
dosage and/or shortening 
of dosing interval

Idiopathic Unpredictable Unidentified Lipophilic fentanyl
Rapid onset 

(3–5 minutes)
Brief pain duration 

(30 minutes)

Cancer Pain Treatment 237

Radiation

Targeted radiation can provide symptomatic treatment for bone metastases. Tumor 
cell death is proportional to the radiation dose administered, with larger doses 
resulting in greater cell death and pain relief. Large, single-dose radiation may be 
as effective and more convenient for relieving pain as more frequent, lower-dosing 
fractionation schedules.25
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Interventional Therapies

Spinal analgesia may offer cancer pain relief for select, refractory patients requiring 
high-dose opioid analgesia. Direct activation of spinal cord opioid receptors with 
spinal analgesia administered through epidural or intrathecal infusions more effec-
tively reduces pain severity than receptor activation at higher centers using systemic 
drug administration. Consequently, cancer pain can be managed by using an 
intrathecal morphine dose that is about 1% of the systemic oral dose needed to 
achieve similar pain control. External pumps can be used to deliver drug in patients 
with limited life expectancy, with internal pumps generally preferred for patients 
expected to survive longer than 3 months. A randomized, controlled study showed 
a trend toward superior pain control and survival among cancer patients receiving 
intraspinal opioid through an implantable infusion system (Fig. 13.5).26 In this 
study, 200 patients with advanced cancer and refractory pain were randomly 
assigned to pain treatment with intraspinal or oral opioids along with comprehen-
sive medical management. The median daily systemic morphine oral equivalent 
dose at baseline was 250 mg for those randomized to intraspinal opioids and 272 mg 
for those randomized to continue oral therapy. One month after study entry, the 
median equivalent dose decreased to 50 mg in the intraspinal group and increased 
to 290 mg in the oral opioid group. Mean reductions in pain and 6-month survival 
showed trends toward superiority with intraspinal opioids (P = 0.06). Reduction in 
toxicity was significantly greater with intraspinal opioids (P = 0.004).
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Fig. 13.5 Randomized study of intraspinal vs. oral opioids for refractory cancer pain (based on 
Smith et al.26). VAS visual analogue pain scale.

Neurolytic intervention may be considered when symptoms cannot be adequately 
controlled and life expectancy is limited. Neurolytic procedures are generally per-
formed using fluoroscopic guidance after ensuring a desirable result with a local anes-
thetic block. Neurostimulators may also be helpful for cancer patients with refractory 
pain related to spinal, radicular, or plexus pathology. In addition, tumor debulking may 
effectively reduce pain by minimizing impingement on pain-provoking structures.



Summary

Patients diagnosed with cancer should be informed that about half of all cancer 
patients experience pain and that their healthcare providers will be regularly assess-
ing them for pain complaints. Patients should understand that cancer pain is often 
caused directly by cancer, but may also occur due to cancer treatment effects and 
additional non-malignant conditions. Patients should not be afraid of discussing 
their pain symptoms for fear that their healthcare providers are too busy to address 
pain, that pain necessarily signifies disease progression, or that treatment will 
result in intolerable side effects or addiction. Cancer patients seek direct informa-
tion about the cause(s), expected prognosis, and available treatment options for 
their cancer pain. Patients also need clear direction about who will be managing 
their pain complaints. Despite the frequent occurrence of pain in cancer patients, 
about half of all patients with cancer-related pain are under-treated for their pain. 
Although most patients with cancer pain will be treated with opioids, therapy should 
include additional non-opioid and adjuvant medications, along with multidiscipli-
nary pain management treatments.

Test Your Knowledge

1. What percentage of cancer patients experience pain?

a. 5%
b. 25%
c. 50%
d. 85%
e. 100%

2. What is the recommended optimal cut-off for moderate pain using a 0–10 pain 
severity scale?

a. 3–5
b. 3–6
c. 4–7
d. 5–6
e. 5–7

3. Cancer patients seek additional information to understand which of the 
following:

a. The cause of their pain
b. Expected pain prognosis
c. A full range of treatment options
d. Who should be managing their pain
e. All of the above
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4. Opioid-related side effects may be managed by the following:

a. Change in opioid dosage
b. Switching to an alternative opioid
c. Adding additional symptomatic treatment
d. Switching route of opioid administration
e. B and D
f. All of the above

5. Addiction occurs in about how many patients treated with opioids for cancer 
pain:

a. <10%
b. 25%
c. 35%
d. 50%
e. 65%
f. 85%

6. Choose the correct statement about BTP:

a. BTP is defined as any pain flare occurring in cancer patients.
b. Frequent episodes of BTP occurring more than 5 times daily should be man-

aged with intermittent dosing with short-acting opioids.
c. BTP is uncommon in cancer patients treated with chronic opioids for bone 

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

Answers: 1c, 2d, 3e, 4f, 5a, 6e
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Chapter 14
Pediatric Pain

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 signifi-

cant aggravating factors for pediatric pain.

Key Words Migraine, Irritable Bowel Syndrome, Recurrent Abdominal Pain, 
School, Stomach Ache

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 abdomi-
nal 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 academically, 
but does not participate in extracurricular activities and tends to have only one or 
two close friends. Significant stressors for Sarah are parental conflicts over an 
impending custody hearing and the recent loss of her best friend, whose family 
relocated to another state. Sarah’s examination is unremarkable, with no focal 
tenderness or organomegaly. Sarah is questioned about sexual activity or abuse, 
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both of which she denies. Sarah’s doctor reassures her mother that she is probably 
just having growing pains, which will resolve on their own.

Introduction

Children, like adults, may also suffer from chronic pain syndromes, especially 
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. The 
poor credibility with which many healthcare providers hold pediatric pain com-
plaints was evaluated in an interesting survey of school nurses treating students 
with recurrent abdominal pain, with one in three nurses attending >10 cases per 
month.1 The vast majority of nurses believed that these chronic pain symptoms 
were not serious and reflected attention-seeking behavior or psychological distress 
(Fig. 14.1). As seen with Sarah, psychosocial stressors are frequently associated 
with pediatric pain, often advancing the impression that reports of pain are con-
trived or exaggerated. Treating pediatric pain complaints like a bad behavior that 
can be extinguished by ignoring it can result in persistent discomfort and school 
disability, and possibly increase risks for adult pain complaints.

The possible long-range effects of early pediatric pain experiences have been 
evaluated in both animal and human studies. Over the last decade, studies have 
suggested that exposure to repeated painful procedures during early development 
results in profound changes in sensitivity of nociceptive pathways, with both ani-
mal and human studies showing that perinatal pain experiences increase pain 
responses beyond the period of infancy.2 For example, pain responses to routine 
injection at 4–6 months of age were rated using both facial action and cry duration 
in boys who had undergone postdelivery circumcision.3 Pain reactions were about 
twice as high in those babies who had been previously circumcised without Emla 
anesthesia compared with those having the procedure with anesthesia (P < 0.05). 

3.6

29

31

47

61

78

0 25 50 75 100

Experiencing a serious condition

Sad

Nervous

Faking

Seeking attention

Lazy
Children with

recurrent
abdominal pain
are perceived

to be:

Percentage of children

Fig. 14.1 School nurse perceptions of recurrent abdominal pain (based on Youssef1).



In another study with adolescents, 18 areas identified as typically tender in fibro-
myalgia patients were tested for pain response in adolescents who had been born 
prematurely and treated in a neonatal intensive care unit (NICU) and adolescents 
born at full term. Adolescents who had experienced more early painful procedures 
in the NICU reported significantly more tender areas (6.0 vs. 3.3; P= 0.001) and a 
lower threshold for tender points (4.2 vs. 4.8 kg; P= 0.04).4 In a separate study, 
NICU experiences were associated with earlier onset (age 7.8 vs. 9.7 years; P 
< 0.01) pediatric migraine with a greater need for preventive therapies (65% vs. 
25%) in comparison with pediatric migraineurs with no NICU exposure.5 These 
data support an increased need to aggressively treat pediatric pain syndromes, in 
hopes of reducing adult chronic pain.

Pediatric pain complaints are common, with symptoms often persisting and 
resulting in interference at home and school. A survey of 749 school-aged children 
identified pain during the preceding 3 months in 83% of students, with one in three 
reporting ongoing pain for >6 months.6 Pain occurred at least once per week in 35% 
of students. The most common pain locations were the head and abdomen (Fig. 14.2). 
Nearly half of those students reporting pain experienced school absences. 
Restrictions in activities of daily living were most likely to affect students with 
headache or abdominal pain.
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Although there may be a tendency to expect children to outgrow their pain com-
plaints, symptoms often persist and result in substantial disability, as we are begin-
ning to see with our patient Sarah. Evaluation of 149 children (mean age = 11.8 
years) with chronic pain lasting at least 3 months unrelated to a specific illness or 
diagnosis identified musculoskeletal pain, abdominal pain, and headache as the 
most common pediatric chronic pain conditions (Fig. 14.3).7 Half of these children 
experienced school absences due to pain, with 14% missing school for 3 or more 
consecutive months. Social impairment and restriction of extracurricular activities 
also occurred frequently.

Because of the substantial impairment and interference with both academic and 
social development associated with childhood chronic pain, children with persistent 
or recurring pain complaints should be evaluated and managed, similar to adult pain 
patients. 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 do not readily outgrow 

Fig. 14.3 Chronic pain in children (based on Konijnenberg7). (A) Pain type, (B) Pain-related 
disability.
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pain complaints, failure to address these issues initially will likely result in pro-
longed dysfunction in school and social relationships, possibly setting the stage for 
chronic pain disability in adulthood.

Common Chronic Pain Syndromes in Children and Adolescents

Common chronic pain syndromes in children include musculoskeletal pain, head-
ache, abdominal pain, and chest pain. A survey of children aged 7–17 years identi-
fied recurrent headache in 15%, stomach pain in 8%, and back pain in 5% (Fig. 14.4).8 
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. 14.5).9
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Fig. 14.5 Prevalence of frequent, recurring pain in young children (aged 6–13 years) (based on 
Petersen9).
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Musculoskeletal Pain

A total of 1,113 asymptomatic school children (mean age = 10.8 years) were 
followed for 1 year for the development of musculoskeletal pain.10 New episodes 
of musculoskeletal pain occurred in 21.5% of children. In order of descending 
frequency, the most commonly affected areas were the neck, lower extremity, back, 
upper extremity, and chest. Only one in five pain episodes was attributed to a 
specific trauma. A separate analysis of this same data pool showed that muscu-
loskeletal pain persisted for 4 years into adolescence in 64% of those reporting 
childhood musculoskeletal pain.11

Back pain is one of the most common pain complaints in adulthood, and also 
affects a significant minority of children, especially adolescents. A survey of 7,542 
students ages 13–15 years identified episodes of nonspecific low back pain in 
20.5%.12 Three in every four students with low back pain were evaluated by a 
healthcare provider, with 40% consulting more than one healthcare provider. One 
in three students needed to temporarily stop sports activities due to the pain. A twin 
study of 1,790 twin pairs (median age = 11.4 years) similarly identified low back 
pain occurring once a month in 15.7% of children and daily–weekly in 6.7%.13 
Genetics played only a minor role in the prevalence of low back pain. Several modifiable 
risk factors have been linked to increased risk for low back pain in adolescents 
(see Box 14.1).14–16

Box 14.1 Risk factors for low back pain in adolescents (based on Korovessis14, 
Skoffer15, and Skoffer16)
● Assymetrical backpack
 – Wearing school bag on one shoulder

● General physical inactivity

● Participation in high-impact sports

Headache

Chronic headache often begins in childhood and adolescence and continues into 
adulthood. A prospective study collected 30-day headache diaries from 2,126 
children aged 7–12 years.17 Over half of all children reported having at least one 
headache episode during the preceding 30 days, with frequent headache in one in 
ten children (Fig. 14.6).

Childhood headache is important because children with headache lose an aver-
age of 7.8 days per school year, compared with 3.7 days per year lost for children 
without headaches.18 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. For example, low self-
esteem and depressive symptoms are premorbid predictors of adolescent headache 
in girls.19 A survey of 5,562 children aged 8–16 years identified recurring head-
ache in almost half of respondents (Fig. 14.7).20 Similar to adults, migraine was 
diagnosed in 10% of children, with a female preponderance. Tension-type headache 
is much less common in children than in adults. This study also highlighted the 
important relationship between recurring headache and school stress. Children with 
chronic headaches characteristically report head pain during the school day and 
being headache-free for after-school activities, weekends, and school vacations. 
A survey of almost 2,000 adolescent migraineurs revealed that migraine most com-
monly occurred during school time, typically on Monday through Wednesday 
between 6 a.m and 6 p.m.21 The strong influence of school stress on pediatric 
migraine frequently leads to the false interpretation by peers, teachers, and parents 
that reports of headache are fictitious excuses to avoid schoolwork rather than a 
physiological reaction to school-related stressors.
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Headaches often change over time in pediatric patients. Headache activity and 
diagnoses were compared in 227 children and adolescents at an initial assessment 
and again at a long-term follow-up conducted an average of 6.6 years later 
(Fig. 14.8).22 One in three children who had presented with migraine or tension-
type headache became headache-free at long-term follow-up. One in four or five 
children shifted between migraine and tension-type headache diagnoses.
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Fig. 14.8 Long-term prognosis of primary pediatric headache (based on Kienbacher22).

Fig. 14.9 Prevalence of recurrent abdominal pain. There is no sex preference for recurrent abdominal 
pain in early childhood. A female predominance develops in adolescence (based on Boey25 and Bode24).

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.23 
Recurrent abdominal pain increases in prevalence during childhood, with a female 
predominance after adolescence (Fig. 14.9).24,25 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 treatable conditions may cause recurrent abdominal 
pain (see Box 14.2). An evaluation of 103 patients with recurrent abdominal pain 
(mean age = 10.0 years) showed that symptoms could be attributed to specific 
organic pathology in only one in three patients (see Table 14.1).26 The most 
common single diagnosis was irritable bowel syndrome. Factors associated with 
non-organic and organic conditions were identified (see Table 14.2).

Recurrent abdominal pain and migraine are comorbid and may share common 
underlying pathological mechanisms. Compared with headache-free children, the 
risk of stomach ache in 5-year-old children with headache was almost nine times 
greater in children reporting infrequent headache and 14 times greater in children 
with frequent headache.27 In addition, migraine is more likely to develop in adults 

Box 14.2 Identifiable causes of some cases of recurrent abdominal pain
● Irritable bowel syndrome
● Helicobacter pylori gastritis
● Constipation
● Lactose intolerance
● Inflammatory bowel disease (especially early Crohn’s disease)
● Abdominal migraine
● Gynecologic pathology
 – Endometriosis
 – Pelvic inflammatory disease
 – Ovarian cysts

Table 14.1 Causes of recurrent abdominal 
pain (based on El-Matary26)

Pain diagnosis Percentage

Non-organic diagnoses
 Irritable bowel syndrome 35.9
 Functional 30.1
 Constipation 2.9
 Abdominal migraine 1.0
Organic diagnoses
 Gastroesophageal reflux 8.7
 H. pylori gastritis 7.8
 Crohn’s disease 6.9
 Celiac disease 3.6
 Duodenal ulcer 1.0
 Food allergy 1.0
 Lactase deficiency 1.0
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who had childhood recurrent abdominal pain; 36% with recurrent abdominal 
pain develop migraine compared with 14% without recurrent childhood abdo-
minal pain.28 Further support for a relationship between migraine and recurrent 
abdominal pain is the effectiveness of anti-migraine therapy for treating recur-
rent abdominal pain, including propranolol, cyproheptadine, and biofeedback.29,30

Abdominal pain symptoms of childhood may continue into adulthood. One 
study evaluated the outcome of childhood recurrent abdominal pain (mean age at 
diagnosis = 6.6 years) by re-evaluating these children when they became young 
adults (5–13 years after the initial diagnosis).31 Adult irritable bowel symptoms 
were reported by 29% of these subjects at follow-up. Therefore, as with other types 
of chronic pain, recurrent abdominal pain in childhood should be treated to prevent 
continuation of symptoms into adulthood.

Chest Pain

Chronic chest pain in pediatrics is typically caused by costochondritis or some 
other musculoskeletal condition (Table 14.3). An evaluation of 50 children referred 
to a cardiologist for chest pain revealed noncardiac conditions in every patient, 
mainly musculoskeletal pain or costochondritis (76%).32 In a similar survey of 161 
pediatric patients seen in the emergency department with a chief complaint of chest 
pain, investigators found cardiac pathology (extrasystole) in only one patient.33 In 
addition, the absence of associated symptoms (e.g., shortness of breath, palpitations, 
digestive complaints, and weight loss) correlated with musculoskeletal, idiopathic, 
or psychogenic causes of chest pain.

Assessment

Assessment of children and adolescents with pain focuses on ensuring the absence 
of specific pathology (e.g., rheumatologic disease, fractures, or tumors) and the 
identification of psychosocial contributors (e.g., school stress, bullying, depression, 
or major life changes). A thorough history and physical examination are necessary. 
Both patient and family should be included when obtaining a history. Historical 

Table 14.2 Factors significantly linked to non-organic or organic diag-
noses in children with recurrent abdominal pain (P < 0.05) (based on 
El-Matary26)

Factors associated with

Non-organic abdominal pain Organic abdominal pain

Periumbilical pain location Tenderness on exam
Low-fiber diet Nocturnal pain
Partial evacuation 
Relief after defecation



reports of pain, risk behaviors, trauma, and possible abuse will also need to be asked 
of the child separately. As in adults, childhood abuse has similarly been linked to 
increased risk for pain complaints in children.34 Dissimilar reports of pain symptoms 
or severity between patient and parent should warrant further evaluation 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 is also needed to ensure adequate nutritional status, 
especially in adolescent girls at risk for anorexia nervosa. As in adults, the presence 
of non-localized pain, superficial skin tenderness, sensory loss not affecting typical 
neurological patterns (e.g., dermatomes), and giveaway weakness suggest a nonspe-
cific cause of pain complaints, with reduced need for extensive testing.35

Musculoskeletal Pain

Children with musculoskeletal pain should be evaluated for evidence of joint dis-
ease, such as arthritis or fracture, and neurological impairment. Musculoskeletal 
pain may be difficult to diagnose in children, who often misinterpret the origin of 
their pain. For example, children with hip pathology often describe thigh or knee 
pain. Therefore, the entire extremity needs to be thoroughly evaluated in children 
describing any joint area pain. Myofascial pain in children shares the same features 
seen in adult patients (see Chap. 11). Physical therapy evaluations may be helpful 
in patients with complex symptoms or reports of mechanical pain.

Headache

In children presenting with acute headache, infectious etiologies, such as viral illness 
and sinusitis, are common and should be considered.36 Imaging studies of the 
head are best reserved for children who have experienced traumatic or progressive 
headache, have a history of neurological illness (e.g., hydrocephalus), or have an abnormal 

Table 14.3 Causes of pediatric chest pain (%) in patients referred to cardiologist or evalu-
ated in an emergency department (based on Evangelista32 and Larranaga33)

  Cardiologist 
  referred Emergency department

   No associated  Associated
 Total Total symptoms symptoms

Musculoskeletal,  80 86 97 72
idiopathic, 
or psychogenic

Infectious 0 9 1 8
Asthma 12 3 0.6 2
Gastrointestinal 8 0.6 0 0.6
Cardiac 0 0.6 0 0.6
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neurological examination.37 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 neuro-
logical evaluations, including an imaging study.

The diagnosis of migraine in children differs from that in adults (Table 14.4). 
Children with migraine are less likely to endorse adult hallmark characteristics of 
migraine (Fig. 14.10).39 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.38 Children often fail to verbally 
express migrainous features, such as sensitivities to noises and lights. A variety of 
migraine features that are not identified during clinical interview may first be rec-
ognized when headache diaries are reviewed. Migraine features 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%).40 Thus, the 

Table 14.4 Diagnostic distinctions between pediatric and adult migraine (based on The Interna-
tional Classification of Headache Disorders38)

Adult Pediatric

Location Unilateral Usually bilateral. Occipital 
migraine is rare and war-
rants additional evaluation.

Duration 4–72 hours 1–72 hours
Associated symptoms Photophobia and phonophobia 

are usually present
Children rarely verbalize sen-

sitivity to noise and lights; 
photo- and phonophobia 
may be inferred from 
behavior (e.g., retreating to 
dark, quiet room; turning 
off television or computer).
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Fig. 14.10 Prevalence of migrainous features in adolescents with migraine (based on Shivpuri38).



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 impressions iden-
tified 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.41

Asking children to draw a picture of their headaches is another useful diagnostic 
tool. In one study, diagnostic accuracy from children’s headache drawings was 
compared with a standard clinical assessment.42 Headache drawings were very 
effective in representing migraine features, with a diagnostic sensitivity of 93%, 
specificity of 83%, and positive predictive value of 87% (Fig. 14.11).

Fig. 14.11 Example of a child’s headache drawing. This boy left class during an examination to 
go to the nurse, telling his teacher he could not 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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Recurrent Abdominal Pain

Patients reporting features suggesting specific organic pathology (see Box 14.3) will 
require additional laboratory, stool, or radiographic testing (see Box 14.4). In general, 
imaging studies and endoscopy are reserved for patients with symptoms and signs 
suggesting specific pathology, such as inflammatory bowel disease or peptic ulcer 
disease. History of sexual activity should also be sought, with pregnancy or preg-
nancy complications considered as a cause for abdominal pain in adolescent girls.

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 prophylaxis may be useful for abdominal migraine. 
An electroencephalogram may help confirm the diagnosis of abdominal epilepsy.

Box 14.3 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 14.4 Evaluation for recurrent abdominal pain
● Physical examination
 – Weight and height
 – Organomegaly
 – Focal abdominal tenderness
 – Rectal examination
 – Joint screen for inflammation

● Laboratory testing
 – Complete blood count
 – Urinalysis
 – Stool guiaic
 – Stool for ova and parasites if diarrhea is present
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Chest Pain

In addition to history and physical examination, additional testing may be ordered 
in children with chest pain with associated symptoms.33 Testing is most likely to 
identify nonmusculoskeletal pathology in children with associated symptoms 
(e.g., respiratory distress or palpitations) or signs (e.g., fever, respiratory distress, 
reduced breath sounds, wheezing, heart murmur, or abnormal rhythm) or the history 



of trauma. Chest x-rays and electrocardiograms, as indicated, are beneficial in these 
patients to clarify the diagnosis.

Psychosocial Factors

Although psychosocial factors alone are unlikely to entirely explain chronic pain 
complaints, they often are significant aggravating factors that can markedly 
enhance pain perception. For example, a review of 100 cases of recurrent abdominal 
pain identified a significant role for stress in aggravating nonspecific abdominal pain 
complaints in 48% of cases.43 The most common stress-provoking events included 
those seen in Sarah, starting school and parents’ divorce. Screening for anxiety may 
be particularly important as parental and child anxieties have both been linked to 
the development and persistence of recurrent abdominal pain.44,45 Furthermore, both 
low fruit intake and obesity have also been linked to recurrent abdominal pain, sug-
gesting a role for dietary and weight assessment and intervention.46

Significant personal stressors (e.g., family separation, moving, and death) also 
occur within 12 months of headache onset in 73% of adolescents.47 Migraine occurs 
more often in children reporting unhappiness, fear of failure at school, or fear of a 
teacher.48 Depressive symptoms are identified on clinical interview in 86% of teen-
agers with daily headache.49 In addition, being the victim of bullying is associated 
with frequent headache episodes in children aged 7–10 years.50

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 the 
Website: www.pedsql.org. The PedsQoL has been used in pediatric patients with 
arthritis or migraine.51–53

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 management skills, such as stress 
management and relaxation therapies. For example, treatment of 57 adolescents with 
chronic pain (mean duration = 4 years) with combined physical therapy and cogni-
tive therapy resulted in significantly improved physical function and reduced cata-
strophizing, anxiety, and disability.54 In addition, prior to treatment, only 55% of the 
adolescents were attending 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 

Treatment 259

www.pedsql.org


260 14 Pediatric Pain

school absence results in isolation and fear of both academic and social deficien-
cies, additional stressors that may further aggravate pain complaints. The social and 
emotional development advantages of attending school cannot be duplicated with a 
homebound education environment. The longer school absence is maintained, the 
more difficult it is for children to return to school because of failure to maintain 
academic work and fear of isolation from peers on return to school. Treatment 
begins with resuming a regular routine. Good school participation must be the top 
priority. Family therapy will be necessary when parents are hesitant to insist on 
school attendance to help parents develop strategies for ensuring school participa-
tion, as well as identification of manipulative behaviors that erode parents’ resolve 
to encourage activity normalization.

Headache Therapy

Both nonpharmacological and pharmacological therapies can effectively manage 
chronic headaches in children and adolescents (Table 14.5). Relaxation, stress man-
agement, and biofeedback are effective nonpharmacological headache therapies in 
pediatric patients.55,56 Healthy lifestyle habits, including daily exercise, balanced 
meals, and adequate sleep, should be promoted. Sleep disturbances, including 
insufficient total sleep, occur in the majority of pediatric headache patients, espe-
cially those with migraine.57,58 Scheduling should require regular times for retiring 
to bed with lights off and rising in the morning. Children and adolescents should 
not be permitted to watch television after bedtime. Analgesics and triptans are also 
effective in pediatric patients, although dose adjustments are needed.59–64 Generally, 
triptans are administered at approximately half of the starting adult dose in adoles-
cents. Orally disintegrating triptans may be particularly useful in children. 
Preventive therapy with antidepressants and antiepileptics is also effective in chil-
dren.65–68 Controlled trials have not evaluated selective serotonin reuptake inhibitors 
(SSRIs) for migraine prevention in pediatric patients. SSRIs have been linked to a 
small but significantly increased risk of suicidal ideation/attempt in pediatric 
patients treating mood disorders.69 Consequently, careful monitoring is required 
when using SSRIs.

Table 14.5 Migraine treatments with proven efficacy in pediatric migraine

 Pharmacologic therapies

Non-pharmacologic therapies Acute care Prevention

Relaxation plus stress management Ibuprofen Antidepressants
Biofeedback Triptans  Amitriptyline
   Sumatriptan  Trazodone
   Zolmitriptan Antiepileptics
   Rizatriptan  Valproate
    Topiramate



Summary

Common pain syndromes in children and adolescents include musculoskeletal pain, 
headache, stomach ache, and chest pain. In general, increased overall prevalence 
and a female predominance develop once children reach adolescence. Fortunately, 
most chronic pain syndromes in children are not associated with significant, identi-
fiable pathology or serious illness. Similar to adult patients with pain, lack of obvi-
ous 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 participation in physical education pro-
grams, 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.

Test Your Knowledge

1. Common pain syndromes in pediatrics include the following:

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.  Over half of children with musculoskeletal pain will report pain persisting 
into adolescence.

c.  Musculoskeletal pain is usually endorsed to avoid unpleasant activities or 
homework.

d. None of the above.

3. Choose the correct statement(s):

a.  Risk factors for low back pain in adolescents include low daily physical 
activity and routinely wearing a backpack on one shoulder.

b.  The most common cause of pediatric recurrent abdominal pain is irritable 
bowel syndrome.
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c.  School absences occur in about half of those children experiencing chronic 
pain.

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

4. Symptoms suggesting non-organic recurrent abdominal pain include the following:

a. Periumbilical location
b. Relief after bowel movement
c. Weight loss
d. A and B
e. All of the above

5. Which statistic is/are true?

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

b. About 10% of children have migraine headaches.
c.  Nearly 30% of children with recurrent abdominal pain will experience irritable 

bowel symptoms as an adult.
d. All of the above
e. None of the above

6. Effective therapies for pediatric migraine include the following:

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

Answers: 1e, 2b, 3e, 4d, 5d, 6d
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Chapter 15
Pregnancy and Pain

Key Chapter Points:
● Pain complaints occur in the majority of pregnant women.
● The lower back is the most common pain location during pregnancy.
● 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 nonpharmaco-
logic and pharmacologic therapies to minimize disability and the need to 
self-medicate.

Key Words American Academy of Pediatrics, Lactation, Nursing

Case History

Ms. Rogers is a healthy 29-year-old primigravida in her 7th 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 significant number of women during pregnancy and that these symp-
toms usually go away after delivery.
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Introduction

New pain, neurological complaints, or both during pregnancy are accompanied by 
special concerns for patient and doctor, both of whom worry about the fetal risks 
from maternal testing and treatment, as well as the effects of any new health problem 
on the ability of the new mother to care for her baby. Alterations in hormones, water 
distribution, and weight are all important factors in changing risk for pain from new 
and pre-existing pain syndromes during pregnancy. Understanding typical changes 
in common problems during pregnancy – such as headache, back pain, and compres-
sive neuropathy – can allay fears and minimize the use of unnecessary testing.

Pregnancy is associated with increased risk for a variety of musculoskeletal and 
neuropathic pain complaints. In a prospective study of 200 pregnant women, investiga-
tors identified pain occurring during pregnancy in 166 women (85%), with new pain 
beginning during pregnancy in 137 (70%).1 The most common body area affected by 
pain was the back, especially the lumbar and sacral areas (Fig. 15.1). In addition to the 
development of new pain during pregnancy, pre-existing pain conditions – such as low 
back pain and headache – are also often modified during pregnancy.

In this chapter, several commonly occurring painful conditions during preg-
nancy 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 identify common, self-lim-
ited, pregnancy-related pain complaints reduces the need to perform unnecessary testing 
during pregnancy and helps distinguish atypical conditions that may warrant addi-
tional evaluations.

Common Pain Syndromes During Pregnancy

Important pain syndromes during pregnancy include conditions that occur com-
monly in women of childbearing age (e.g., migraine) and pain complaints that 
occur more frequently during pregnancy (e.g., low back pain and compressive neu-
ropathy). Pregnancy can change the severity of premorbid pain and the risk for 
developing new pain complaints. Understanding expected changes during preg-
nancy allows women with pre-existing chronic pain conditions to prepare 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 concerns for both patient and healthcare provider.

Headache

In addition to providing reproductive functions, sex hormones, including estrogen, act 
as important pain modulators.2,3 The dramatic rise in estrogen during the early stages 



Fig. 15.1 Pain during pregnancy. Proportion of women reporting pain in different regions of the 
body during pregnancy (based on Kristiansson1).

of pregnancy offers a protective effect against common headaches (e.g., migraine and 
tension-type headache). Therefore, many women experience relief from pre-existing 
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 tend to increase in fre-
quency. A prospective study of 47 pregnant migraineurs (average week of gestation 
at study initiation = 11 weeks) 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. 15.2).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 migraine recurrence.

Headache, however, does continue during pregnancy for a minority of women. 
This was demonstrated in another prospective study of women who were still report-
ing headache at the end of their first trimester.5 Between the second and third trimes-
ters, headache frequency was reduced by only 30%. Migraineurs were more likely 
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to experience headache improvement than women with tension-type headache 
(Fig. 15.3). These data suggest that headaches will probably continue without sig-
nificant 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 subsequent pregnancies. Differences in age, sleep deprivation 
when caring for other young children, and stress may all contribute to these differences.
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Fig. 15.2 Percentage of migraineurs with a significant (≥50%) reduction in headache activity 
during pregnancy (based on Sances4).

Fig. 15.3 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 activ-
ity for tension-type and combined headaches were fairly stable throughout pregnancy (based on 
Marcus5).



Breastfeeding is unlikely to influence headache. In a large series of 2,500 
migraineurs followed for 6 years, investigators noted only five pregnancies in 
which nursing resulted in changes in headache frequency.6 These data strongly sug-
gest 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 thrombo-
sis, symptomatic brain tumor, benign intracranial hypertension (pseudotumor cere-
bri), and subarachnoid hemorrhage occur with increased frequency during 
pregnancy.7 Pituitary adenomas and meningiomas also develop with increased fre-
quency during pregnancy.8,9 Some autoimmune disorders, such as systemic lupus 
erythematosus, are aggravated by pregnancy and may result in headache. Eclampsia 
is another cause of pregnancy-related headache. Interestingly, migraineurs are at 
increased risk for developing pregnancy-related hypertension. In a case-controlled 
study, primary headache was compared in 75 women with pregnancy-induced 
hypertension with proteinuria (preeclampsia) and 75 women with uncomplicated 
pregnancies, matched for age and parity.10 Migraine was endorsed by 59% with 
eclampsia and 17% without. Tension-type headache, however, was unrelated, 
occurring in 4% with eclampsia and 7% without. A thorough history with detailed 
medical and neurological examinations, including a bedside fundoscopic examina-
tion, will usually help the clinician identify women who need additional testing to 
rule out pathological causes of headache.

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 community survey 
of more than 1,500 women identified back pain that was at least moderately severe 
in 35.5% during pregnancy.11 A prospective study of 200 obstetrical patients identi-
fied back pain as a complaint during pregnancy in 149 (76%), with pain beginning 
during pregnancy in 119 (61%).1 The prevalence of back pain was highest during 
the second and third trimesters and generally self-limited (Fig. 15.4).

The incidence of pregnancy-related back pain can be reduced by patient training 
in early pregnancy. In a prospective study, 301 nulliparous women (gestational age 
= 18 weeks) were randomized to pain prevention instruction or a control group.12 
Pain prevention included weekly, 1-hour group sessions for 12 weeks consisting of 
aerobic and pelvic muscle-strengthening exercises, light stretching, breathing and 
relaxation exercises, and ergonomic instruction. At 36-weeks gestation, lumbopel-
vic pain was significantly reduced in the group receiving training (44% vs. 56%, P 
= 0.03), with a trend toward better outcome with training 3 months after delivery 
(26% vs. 37%, P = 0.06).

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 
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symptoms suggesting radiculopathy, myelopathy, or other nonmusculoskeletal 
types of pain. Electromyographic and nerve conduction velocity testing can be 
safely performed during pregnancy and can help localize pathology.

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 (car-
pal tunnel syndrome), and lateral femoral cutaneous neuropathy (meralgia pares-
thetica). 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 sty-
lomastoid 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 movement. 
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.13 Nearly 80% of 
cases occur during the third trimester, and most cases occur unilaterally. Fortunately, 
72% of women experience complete resolution of symptoms 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 inferior in patients who had developed 
complete facial weakness and in pregnant women (Fig. 15.5).14 Treatment with 
prednisone did not significantly affect the likelihood for recovery. Expectation for 
good recovery from Bell’s palsy suggests that treatment should be primarily 
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supportive. Interestingly, pregnant patients with Bell’s palsy have a fivefold increased 
risk of developing preeclampsia or gestational hypertension.15 Consequently, women 
developing Bell’s palsy should be carefully monitored for symptoms of preeclamp-
sia or elevated blood pressure.

The median nerve supplies sensation to the lateral aspect of the hand, over the 
thumb and first two fingers (Fig. 15.6). This nerve also supplies motor function to 
the thenar eminence, allowing opposition of the thumb. Median nerve compression 
at the wrist under the carpal tunnel may occur during pregnancy, resulting in painful 
carpal tunnel syndrome. Pain and dysesthesia are typically aggravated by stretching 
the wrist, such as during hyperextension when scrubbing counters or floors. Carpal 
tunnel syndrome affects up to 2 in 3 pregnant women in the third trimester.16

Fig. 15.5 Outcome of Bell’s palsy in pregnant vs. nonpregnant women of childbearing age ini-
tially evaluated within 6 weeks of symptom onset (based on Gillman14).

Fig. 15.6 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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Carpal tunnel syndrome symptoms during pregnancy usually include bilateral 
sensory and motor symptoms, with the most common time of onset during the 
third trimester (Fig. 15.7).17 In comparison with nonpregnant women, women 
with carpal tunnel syndrome during pregnancy have symptoms that are of shorter 
duration, milder severity, more likely to be bilateral, and more likely to resolve 
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(P < 0.05).18 Fortunately, carpal tunnel syndrome symptoms usually resolve after 
delivery (Fig. 15.8).17 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 lumbar 
roots. After passing under the inguinal ligament, the lateral femoral cutaneous 
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 posture, with 
increased lumbar lordosis during pregnancy. Symptoms are typically unilateral and 
usually begin in gestational week 31,20,21 although meralgia paresthetica has been 
reported during the first trimester.22 Compression results in pain (meralgia) and 
numbness (paresthetica) in the upper, outer thigh (Fig. 15.9). Meralgia paresthetica 
incidence increases dramatically during pregnancy and, as seen in Ms. Roger’s 
case, is often associated with carpal tunnel syndrome.23 Symptoms can typically be 
well managed with postural exercises, anti-inflammatory analgesics in the second 
trimester, and, if necessary, local steroid injections.
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Fig. 15.8 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 deliv-
ery and 2 (4%) had them 1 year after delivery. Two women required decompressive surgery; the 
rest were treated conservatively (based on Turgut17).



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 evaluated with laboratory or radi-
ographic 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 electromyography or nerve conduction tests (to identify neu-
ropathy or radiculopathy) can be safely performed throughout pregnancy.

It is safe to obtain cerebral spinal fluid (CSF) for examination during pregnancy, 
and reliable results can be expected. Davis compared the CSF in asymptomatic 
women undergoing spinal anesthesia for delivery (n = 44) and tubal ligation (n = 22) 
and found no differences in opening pressure, cell count, or protein levels between 
the two groups.24 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.

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 con-
sidered relatively safe during pregnancy. Studies have failed to identify any specific 
sequelae of exposure to MRI during pregnancy,25 including evaluations of the off-
spring of female MRI technicians and 3-year-old children who had been exposed 

Fig. 15.9 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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to MRI in utero.26,27 Based on these data, the American College of Radiology rec-
ommends MRI as a preferred imaging study during pregnancy to avoid exposure to 
ionizing radiation when imaging studies are needed, and the results of testing may 
change patient care.28 Gadolinium crosses the placenta and should generally be 
avoided during pregnancy. The 11th European Symposium on Urogenital Radiology 
reviewed available literature on iodinated and gadolinium contrast administration 
during pregnancy and lactation, identifying no fetal effects from intrauterine gado-
linium exposure.29 Furthermore, only small amounts of gadolinium are expected in 
breast milk. Consequently, this committee recommended using gadolinium when 
contrast agents are deemed necessary during pregnancy. Furthermore, they recom-
mended no change in nursing schedule when using gadolinium in lactating women. 
Traditional radiographic studies should be considered when diagnostic information 
is necessary and cannot be obtained through ultrasonography or other safe testing, 
and may produce information that will change patient care. The maximum tolerated 
cumulative fetal dose exposure during pregnancy is 5 rad.30 Most common radio-
graphic studies, including plain x-rays and computed tomography, provide radia-
tion doses well below this level.

Treatment

Although most women assert a desire to avoid medications during pregnancy, up to 
one-third self-medicate health symptoms, especially with analgesics.31–33 Therapeutic 
benefit can be maximized by and the risk to the infant minimized by providing the 
safest treatments (Table 15.1). Nonpharmacological treatments – such as relaxa-
tion, biofeedback, and exercises – are safe during pregnancy. Under some circum-
stances, women will need additional medical therapy, particularly for chronic pain 
owing to a problem that predates the pregnancy. Risks from medications must be 
balanced against the risks of nontreatment, which may result in pain, distress, 
deconditioning, and disability.

Nonpharmacological Therapy

Pain management skills – such as relaxation, biofeedback, and stress management 
– effectively reduce pain during pregnancy.34,35 Exercise should be low impact and 
focus on stretching. Transcutaneous electrical nerve stimulation and acupuncture 
are often restricted during pregnancy because of theoretical concerns about exces-
sive nerve stimulation.

Women with pre-existing problems causing chronic pain who intend to attempt 
conception should maximize nonpharmacological therapy. The development of 
effective pain management skills (e.g., relaxation, stress management, and thera-
peutic exercises) before conception may minimize the need for medication. Pregnancy 
planning is also an excellent time to adopt healthy lifestyle habits that reduce 



Table 15.1 Safe pain treatments during conception, pregnancy, and lactation

Treatment options Pain flare treatments Daily therapy

Psychological skills Relaxation Relaxation
Biofeedback Biofeedback
Distraction Distraction

Stress management
Cognitive restructuring

Physical therapy Heat and ice Postural correction
Modalities Stretching and aerobic exercise
Stretching exercises
Oscillatory movements

Occupational therapy Pacing Body mechanics
Workstation simplification
Pacing

Healthy lifestyle Naps during migraine Nicotine cessation
Regular nutrition
Sleep hygiene

Medications during concep-
tion and pregnancy

Acetaminophen
Caffeine
NSAIDs – second trimesterb

Prednisone
Opioids – limited use
Antiemetics for migraine-

related nausea – ondanset-
ron preferred

Gabapentin – first and second 
trimestersa

β-Blockers for migraine 
prevention

Medications when nursing Acetaminophen Tricyclic antidepressants
Caffeine
NSAIDs (preferably ibuprofen)
Prednisone
Sumatriptan for migraine
Opioids – limited use, avoid 

repeat dosing
Antiemetics for migraine-

related nausea – ondanset-
ron preferred

Migraine prevention: 
propranolol, timolol, 
verapamil, valproate (if 
adequate contraception), 
magnesium, riboflavin

a Gabapentin should be discontinued in third trimester because of negative effects on fetal bony 
growth. 
b NSAIDs may increase risk of miscarriage when used around conception or in early pregnancy
NSAID nonsteroidal anti-inflammatory drug

chronic pain, such as weight reduction for obese patients (see Chap. 18) 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 transmission36–38 – thereby contributing to musculoskeletal 
pain, fibromyalgia, headache, and other chronic pain conditions39–44 (Fig. 15.10) – 
smoking cessation should also be strongly recommended.
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Medications During Pregnancy and Lactation

Severe pain flares may be treated with acetaminophen and infrequent opioids. 
Medications that inhibit prostaglandin synthesis (e.g., nonsteroidal anti-inflammatory 
drugs [NSAIDs]) hamper implantation and should be avoided while conception is 
being attempted.45,46 A post-hoc analysis of retrospectively collected data reported 
an 80% increased risk of miscarriage among NSAID users, with risk highest 
when NSAIDs were used around the time of conception.47 Paracetamol/acetami-
nophen use was not linked to increased miscarriage risk. Because of concerns 
about miscarriage with early pregnancy use, the European Federation of Neurological 
Societies recently supported using acetaminophen/paracetamol throughout preg-
nancy, with NSAIDs restricted to the second trimester.48 NSAID use during later 
stages of pregnancy is associated with premature closure of the fetal ductus arterio-
sus, and thus should be avoided after gestational week 32.49–51 Opioids are best 
limited to infrequent, intermittent use. Codeine has been linked to increased risk for 
cleft palate and inguinal hernia,52–54 although this association has not been con-
firmed in recent studies. Codeine is rarely useful during pregnancy because of its 
constipating effects; hydrocodone is usually better tolerated. Patients who have 
been using opioids daily during later stages of pregnancy must continue to use them 
because of the risks of premature labor associated with intrauterine fetal opioid 
withdrawal.55 Analgesics used during pregnancy may continue to be used when 
breastfeeding (Table 15.1).

Acute migraine may require adjunctive therapy with antiemetics. Ondansetron 
is an effective antiemetic that is FDA risk category B and has been determined to 
be compatible with nursing.56 Triptans are classified as FDA risk category C, sug-
gesting that use during pregnancy should be limited unless benefits outweigh 
potential risks. Triptan exposure was not associated with a risk for malformations 
in a recent review of available literature or in data from voluntary registries col-
lected by pharmaceutical companies.57 Two European studies, however, reported 
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trends toward early delivery and lower birth weight in the offspring of women 
exposed to triptans.58,59 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. Most triptans are also restricted during lactation. Sumatriptan is excreted 
into breast milk, with only 0.24% of the maternal dosage recovered in breast milk.60 
Although initial recommendations for women using sumatriptan while nursing 
were to pump and discard milk for several hours after a sumatriptan dose, the 
American Academy of Pediatrics subsequently determined that sumatriptan is 
compatible with breastfeeding.61

Some antidepressants and antiepileptic medications may be used during preg-
nancy for long-standing neuropathic pain and chronic headache. Most antidepres-
sants are listed as FDA risk category C; however, the selective serotonin reuptake 
inhibitor paroxetine (Paxil) was recently increased to category D, after identifica-
tion of an increased risk of congential heart defects. β-Blockers may be used daily 
to prevent headache. Pregnancy-related compressive neuropathy is usually self-
limited and should initially be treated with postural correction. Neuropathic medi-
cations are generally not needed.

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 meralgia paresthetica 
– also occur more frequently during pregnancy. By identifying common com-
plaints, the healthcare provider can alleviate fears of serious illness, provide advice 
about the expected course of pain, and recommend effective and safe types of treat-
ment. 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. Patients with premorbid chronic pain that continues 
or worsens during pregnancy will often need to use nonpharmacological and phar-
macological therapies. Pain complaints that develop during pregnancy are generally 
self-limited and resolve postpartum.

Test Your Knowledge

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

a. 70–80%
b. 30–40%
c. 15–25%
d. 2–5%
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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 the following:

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 the following:

a. Propranolol
b. Valproate for migraine prevention
c. Relaxation and biofeedback
d. A and C
e. All of the above

5. Common compressive neuropathies during pregnancy include the following:

a. Bell’s palsy
b. Carpal tunnel syndrome
c. Meralgia paresthetica
d. Tarsal tunnel syndrome
e. A–C
f. All of the above

6. Carpal tunnel syndrome occurring during pregnancy:

a.  Tends to be more severe than carpal tunnel syndrome in nonpregnant women
b. Is usually unilateral
c. Tends to occur during the third trimester
d. Requires surgical correction in about 30% of cases

Answers: 1a, 2a, 3f, 4d, 5e, 6c
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Chapter 16
Geriatrics and Chronic Pain

Key Chapter Points:
● Chronic pain affects almost one-third of the elderly.
● Risk of musculoskeletal pain syndromes increases with aging, and includes 

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 important 

causes of secondary headache, including giant-cell (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.

Key Words Arteritis, Polymyalgia rheumatica, Stenosis, Trigeminal neuralgia

Case History

Mr. Williams is a healthy, active 72-year-old man 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 that 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 
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and he briskly walks up and down the hallway in the office without complaint. 
Mr. Williams is reminded that he is “not a kid anymore,” and his doctor suggests 
he to develop an interest in more sedentary activities.

Introduction

The prevalence of chronic pain increases with age, affecting nearly 30% of the 
elderly (Fig. 16.1).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.
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Fig. 16.1 Prevalence of chronic pain in a population-based survey (based on Eriksen et al.1).

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. 16.2).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, healthcare 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 16.1).

Mr. Williams presents a common history of the healthy, active senior who devel-
ops a pain complaint. Often, reports of pain in elderly patients are misinterpreted 
as expressions of depression or are considered to represent the normal aging proc-
ess. Mr. Williams’ story is typical of spinal stenosis, a treatable and usually revers-
ible 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 con-
ditions changes with aging. Understanding common pain syndromes in the elderly, 
such as spinal stenosis, can improve making a correct diagnosis and reduce the 
development of unnecessary restrictions in activities.

Fig. 16.2 Aging trends in world populations (based on United Nations Population Information 
Network2).

Box 16.1 Common geriatric pain syndromes
● Musculoskeletal

– Arthritis
– Osteoporosis with compression fractures
– Myofascial pain

● Neuropathic pain
– Postherpetic neuralgia
– Trigeminal neuralgia
– Peripheral neuropathy

● Spinal stenosis pain
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Common Chronic Pain Complaints

Patients may continue to describe long-standing chronic pain complaints that persist 
into their older years or, like Mr. Williams, develop new pain complaints with aging. 
Although many elderly individuals will not have work disability related to pain, los-
ing the ability to maintain a healthy, active lifestyle and participate in social activities 
significantly impairs quality of life for seniors. Recognition of common pain syn-
dromes 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.

Musculoskeletal Pain

Musculoskeletal abnormalities become more prevalent with advancing age, repre-
senting 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 participation. Common painful 
musculoskeletal conditions include arthritis and osteoporosis with resultant fractures 
(Fig. 16.3). These conditions occur more commonly in women than in men. 
Interestingly, the prevalence of chronic low back pain does not increase with aging.
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Fig. 16.3 Prevalence of musculoskeletal abnormalities in the elderly in developed countries 
(based on Woolf and Pfleger3).

Osteoporosis and Fractures

The prevalence of osteoporosis increases with advancing age in both men and 
women (Fig. 16.4).4 The relative risk of a hip fracture is nearly five times greater in 
both older men and women with osteoporosis compared with individuals without 
osteoporosis (Fig. 16.4). Osteoporosis also increases the risk for vertebral compression 
fractures, which occur in 23% of ambulatory women aged 75 or more.5



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. Williams tend to stoop while 
walking to minimize pain and also report pain relief after sitting (which is also associ-
ated 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 usu-
ally need to sit to achieve relief. Reports of longer walking tolerance when shopping in 
the grocery 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. The natural history of 
lumbar stenosis was reviewed in a small series of 33 individuals.6 While improvements 
occurred in average reduction in pain and walking disability, most people continued to 
remain symptomatic after 18 months (Fig. 16.5). Initial pain severity did not predict 
outcome, although the average baseline pain score in this sample was fairly low.

Headache

The prevalence of headache continues to be higher in elderly women than in men, 
although the prevalence of migraine decreases with advancing age. A survey of 
more than 1,000 community-dwelling 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 particularly sensitive to reduction 
with advancing age, with a lower prevalence when compared with a similar survey 
of young adults (Fig. 16.6).8
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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 seniors are giant-cell (temporal) arteritis and trigeminal neuralgia.

Giant-cell (also called temporal) arteritis may occur as an isolated head pain 
syndrome or as part of a more systemic picture of polymyalgia rheumatica (Table 
16.1).9 Giant-cell arteritis typically occurs at or after age 50, occurring most com-
monly in people >70-years old.10 Incidence is reported as 18.8 cases per 100,000 
persons ≥50-years old, with women affected over twice as often as men.11

Giant-Cell (Temporal) Arteritis

Giant-cell (temporal) arteritis is a medical emergency that should be considered in 
the differential diagnosis of new headache in elderly patients because of the 
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significant risk for vision loss and stroke. Visual ischemic complications occur in 
26% and irreversible blindness in 15% of patients with biopsy-proven giant-cell 
arteritis.12 Stroke, usually in the vertebrobasilar distribution, occurs in approximately 
3% of patients with giant-cell arteritis.13

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

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 chew-
ing. 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%.14 A recent review of primary care patients 
reported 27 incident cases per 100,000 person-years.15 Risk increases with age, and 
women are twice as likely to be affected as men.

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 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.

Table 16.1 Prevalence of symptoms in giant-cell (temporal) arteritis and polymyalgia rheumatica

Giant-cell 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 Salvarani et al.9
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The Geriatric Pain Measure is a validated assessment tool of pain severity and 
impact that can be easily administered in the office (see Table 16.2).16 After completion, 
this form may be placed in the patient’s chart to serve as documentation of pain 
severity. Patients can complete additional questionnaires at follow-up appointments 
to document treatment response.

Table 16.2 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.

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 1 flight of stairs

 Climbing only a few steps

 Walking more than 1 block

 Walking 1 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 activities

 Have trouble in sleeping

 Miss attending religious functions

 Lack enjoyment in non-religious 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 0 (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 Ferrell et al.16



The 6-minute walk test is a standardized, easy-to-employ measure of functional 
ability in elderly patients.17 After marking 100-foot distances in a hallway, patients 
are asked to walk back and forth in the hallway at a comfortable pace, with rest 
breaks permitted, while an examiner records the number of laps (i.e., total distance) 
completed in 6 minutes (mean expected distance: 362 meters [1,188 feet] for men; 
332 meters [1,089 feet] for women). This test can help document functional impair-
ment at baseline (based on walking less than the expected distance) and provide a 
follow-up efficacy response measure after treatment.

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.

Nonpharmacological Therapy

Nonpharmacological therapy retains good efficacy in elderly patients. Effective 
pain control in elderly patients has been demonstrated with biofeedback, cognitive-
behavioral therapy, progressive exercise, and Tai Chi.18–21 Similar to findings in 
younger patients with chronic pain, the addition of nonpharmacological therapy to 
pharmacotherapy enhances both pain relief and functional improvement (Fig. 16.7).19

Exercise recommendations for musculoskeletal pain in elderly patients are 
modified for comorbid illness and baseline physical capabilities. Exercises for 
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chronic pain should include stretching and reconditioning exercises. For example, 
stationary bicycling three times a week for 25 minutes each session resulted in 
reduced pain and improved functional ability in elderly patients with knee osteoar-
thritis, as indicated by the 6-minute walk test.22

A longitudinal study evaluated the effect of regular exercise at least 4 days/week 
in patients aged 70, specifically their ability to perform activities of daily living 
(ADLs) independently at age 77.23 Individuals who participated in regular exercise 
at age 70 were significantly more likely to be able to perform ADLs with ease at 
age 77 years than those who did not do regular exercise. This difference was still 
seen after adjusting for diabetes, hypertension, chronic back pain, loneliness, ease 
of performing ADLs at age 70, and health deterioration from age 70 to 77. Exercise 
is, therefore, an important recommendation for elderly patients to reduce pain and 
maximize long-term independence.

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 outpatient 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.24 The major categories 
of drug offenders were pain relievers and central nervous system drugs, which are 
routinely used for pain management in younger patients.

Focal pain complaints in the elderly may be treated with local treatments, which mini-
mize 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 elderly patients, 
especially when long-acting NSAIDs are used.25,26 Gastric toxicity may be reduced 
by limiting NSAID use to short-acting NSAIDs.27 Renal effects are also more prob-
lematic 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 combination of tramadol 37.5 mg and aceta-
minophen 325 mg [Ultracet] is an effective and generally well-tolerated alternative 
for elderly patients to provide flare analgesia.28

Neuropathic medications should also be used in low doses. Antiepileptic drugs 
(AED) are also effective therapy for neuropathic pain in elders. Gabapentin 
[Neurontin] is the most effective AED agent for neuropathic pain, having fewer 
cognitive effects in seniors.29 Use of tricyclic antidepressants (TCAs) should be 
limited in elderly patients. Trazodone [Desyrel] has fewer cardiovascular effects 



than TCAs, as well as good efficacy for deafferentation pain.30 Selective serotonin 
reuptake inhibitors (SSRIs) are less effective than TCAs, but provide superior toler-
ability. SSRIs have not been linked to increased suicide risk in elderly patients.31 
Results from a recent study suggest that any antidepressant may need to be used 
cautiously in seniors. This study reported an increase in white matter lesions on brain 
magnetic resonance scanning among elderly patients treated with antidepressants; 
while the significance of this finding is unclear, these finding support limiting 
antidepressant exposure in non-depressed elder patients.32

Drug dosage should be lower in older patients to minimize the risk for adverse 
events. For example, the muscle relaxant tizanidine [Zanaflex] is tolerated in an 
elderly population, but its sedating side effects limit the dosing level.33 Low doses of 
tizanidine (1 mg) should be initiated at bedtime and increased slowly to a maximum 
of 2–4 mg twice daily, as tolerated.

Osteoporosis and Fractures

The results of large-scale controlled clinical trials indicate that the treatment of 
osteoporosis with bisphosphonates such as risedronate or alendronate consistently 
reduces the 3-year risk of developing vertebral and non-vertebral fractures by 
approximately 40%.34 Muscle-strengthening exercises also reduce the risk for 
fractures in the elderly. Sinaki et al. randomized 65 healthy, postmenopausal 
women to an exercise program designed to promote progressive strengthening of the 
back extensor muscles or a control group.35 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%) compared with controls (4.3%; P = 0.03).

Lumbar Stenosis

Lumbar stenosis is typically treated with extension exercises, epidural steroid injec-
tions, and, for more severe symptoms, surgical decompression. Reconditioning 
exercises should be performed in the flexed position (e.g., stationary bicycling or as 
aqua therapy). Adding manual physical therapy, exercise, and body weight-supported 
treadmill walking significantly improves both short- and long-term benefits.36 The 
addition of epidural injections often further enhances benefits from physical therapy. 
A recent small study of patients with bilateral radicular pain from lumbar stenosis reported 
pain reduction by at least half in 2 of every 3 patients immediately following fluoro-
scopically guided caudal epidural steroid injections and half of patients after 1 year.37

In a recent study, 94 patients with lumbar stenosis (mean age = 62.5 years) were 
randomized to surgery or conservative therapy consisting of physical therapy and 
as needed nonsteroidal anti-inflammatory drugs.38 Improvement in subjectively 
reported pain and disability was superior with surgical treatment (P < 0.05), 
although objectively measured improvement in walking was similar with either 
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treatment (Fig. 16.8). An earlier long-term study comparing results from surgery or 
conservative treatment similarly reported superior short- and long-term results with 
surgery, although patients initially assigned to conservative treatment later achieved 
relief with surgery similar to that of patients treated initially with decompression.39 
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 similarly good in elderly patients with lumbar stenosis, 
with no increased risk of surgical complications (Fig. 16.9).40 Good outcome with 
reduced complications may be facilitated by using minimally invasive surgical 
techniques.41–43 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.44

Giant-Cell (Temporal) Arteritis

Glucocorticoids are first-line treatment for giant-cell arteritis, effectively relieving 
clinical symptoms and preventing ischemic complications in most patients.45 

Fig. 16.8 Comparison of outcome after surgical or non-surgical treatment of lumbar stenosis. (A) 
Pain with walking and disability (pain was measured from 0 [no pain] to 10 [excruciating pain]. 
Disability was measured using the Oswestry Disability Index with possible scores ranging from 0 [no 
disability] to 100 [severe disability]). NSAIDs nonsteroidal anti-inflammatory drugs, (B) Percentage of 
patients with treadmill walking distance restriction (based on Malmivaara et al.38)
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Glucocorticoid complications occur frequently in patients treated for giant-cell arteritis 
(see Table 16.3).46 In order to minimize exposure to glucocorticoids, several studies have 
recently evaluated the benefit from methotrexate [Rheumatrex, Trexall], azathioprine 
[Imuran], anti-tumor necrosis factor-α monoclonal antibody infliximab [Remicade], 
and low-dose aspirin. Controlled trial data are sparse with each of these therapies, with 
conflicting results reported.45
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Fig. 16.9 Long-term outcome for 118 patients with lumbar stenosis aged 70 or more treated with 
surgery. Mean follow-up time: 7 years. Neurological deficits were present before surgery in 66 
patients (56% of the total sample). ADLs activities of daily living (based on Ragab et al.40).

Table 16.3 Incidence of glucocorticoid-related compli-
cations in patients treated for giant-cell arteritis

Complication Percentage

Any glucocorticoid side effect 86
Posterior subcapsular cataract 41
Any fracture 38
 Vertebral fracture 23
 Hip fracture 16
Infection 31
Hypertension 22
Diabetes  9
Gastrointestinal bleeding  4

Based on Proven et al.46
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Patients presenting with visual complaints are initially treated with intravenous 
steroids (e.g., 1,000-mg methylprenisolone daily pulsed in two to four divided doses 
for several days). Otherwise, the initial treatment is typically prednisone 60–100 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 6–18 months, with the dosage 
decreased by 10% per week or 2.5–5.0 mg every 1–2 weeks until a maintenance 
dosage of 10–20 mg/day is reached. The tapering schedule is dependent on continu-
ation 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 
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remains asymptomatic. Because treatment 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 diagnosis has been ruled out (e.g., negative ESR and negative 
biopsy). This is particularly true because of the serious adverse events associated 
with chronic steroid use (see Table 16.3).

Trigeminal Neuralgia

Trigeminal neuralgia may be treated with AEDs (e.g., phenytoin [Dilantin] or 
carbamazepine [Tegretol]), baclofen [Kemstro, Lioersal], peripheral glyercol injec-
tions, stereotactic radiosurgery, or microvascular decompression. Carbamazepine 
and oxcarbazepine [Trileptal] are considered first-line therapy for trigeminal 
neuralgia (see Table 16.4).47 While oxcarbazepine is generally less effective than 
carbamazepine, tolerability is typically superior. Phenytoin is less well tolerated, 
however, patients can achieve effective blood levels more quickly by using initial 
loading doses. Baclofen is likewise consistently effective for trigeminal neuralgia. 
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%.48 Recently, 
open-label treatment with pregabalin [Lyrica] 150–600 mg daily showed significant 
pain relief after 8 weeks in 49% of patients, with complete pain relief in 25%.49 
Among patients experiencing early pain relief, relief lasted for 1 year in 85%. 
Patients often experience pain-free periods lasting months to years, so medication 
tapering may be attempted after the patient has been pain-free for several months.

Table 16.4 First-line medication therapy for trigeminal neuralgia

Drug Initiation dosage Dosage after titration

Carbamazepine [Tegretol] 100 mg/day 200 mg four times daily
Oxcarbazepine [Trileptal] 150 mg/day 600 mg two times daily
Phenytoin [Dilantin] 200 mg/day 300–500 mg/day
Baclofen [Kemstro, Lioresal] 5–10 mg three times daily 20 mg four times daily

Patients failing to respond to or achieve a maintained response with medication 
therapy may be treated with rhizotomy, stereotactic (gamma knife) radiosurgery, or 
microvascular decompression. Rhizotomy typically produces good acute pain 
relief, although surgery is often complicated by postoperative facial numbness and 
symptom recurrence.50 Stereotactic radiosurgery consistently produces good imme-
diate and long-term pain relief,51–53 with persistent paresthesia reported in 16% of 
patients in one study.54 Retromastoid microvascular decompression cushions the 
trigeminal nerve by placing a pad between the trigeminal nerve near its root and 



nearby blood vessels. Microvascular decompression offers the most complete 
and persistent pain relief and should be considered first-line surgical treatment for 
patients able to receive general anesthesia. For example, a recent long-term study 
showed a pain-free response after microvascular decompression in 91% one year 
after surgery and 73% fifteen years after surgery.55,56 Postoperative outcome was 
directly compared in 126 trigeminal neuralgia patients treated with a total of 153 
separate surgical procedures: glycerol rhizotomy (N = 51), stereotactic radiosurgery 
(N = 69), or microvascular decompression (N = 33) (Fig. 16.10).57 Patients were 
followed for an average of 2 years after surgery. An excellent outcome was more 
likely to be achieved and maintained at 6 and 24 months after microvascular 
decompression compared with the other two surgeries (P < 0.01).

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, includ-
ing 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 manage-
ment 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.
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Test Your Knowledge

1. Common pain syndromes in elderly patients include the following:

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. The prevalence of low back pain increases with aging.
b. Osteoporosis increases risk of hip fracture five times in elderly patients.
c. Vertebral fractures occur in over 50% of ambulatory women ≥75-years old.
d. Lumbar stenosis pain is relieved by back extension.
e. 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 giant-cell or 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 the 
following:

a. Stationary bicycling
b. Tai Chi
c. Biofeedback
d. Tramadol
e. All of the above

5. Preferred treatment(s) for trigeminal neuralgia include the following:

a. Gabapentin
b. Microvascular decompression
c. Glycerol rhizotomy
d. TCAs
e. A and B

6. Choose the correct statement(s) about treating lumbar stenosis:

a. Improvement is generally superior with surgical decompression.
b. Temporarily postponing surgery to attempt conservative treatment typically 

results in worse recovery compared with patients initially treated surgically.
c. Effective physical therapy treatments include exercise and body weight-

supported treadmill walking.



d. A and B
e. A and C
f. All of the above

Answers: 1d, 2b, 3c, 4e, 5b, 6e
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Chapter 17
Gender and Ethnic Differences in Pain 
Experience

Key Chapter Points:
● Women are more sensitive to pain, with a lower pain threshold and tolerance 

than men.
● 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 African-Americans, Asians, and Hispanics. Pain-related psychologi-
cal distress and disability is also higher in African-Americans.

● Physicians are more likely to prescribe nonspecific analgesics and lower opioid 
dosages to non-Caucasians.

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

Key Words African-American, Asian, female, Hispanic, male, race

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 cannot 
offer any additional therapy. Mrs. Thomas’ doctor feels annoyed at what he perceives 
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 con-
cerned that Mrs. Thomas is exaggerating the severity of her pain complaints in order 
to obtain opioid prescriptions, and recommends that she continue using ibuprofen.

D. Marcus, Chronic Pain: A Primary Care Guide to Practical Management, 305
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Introduction

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 medication response between 
genders, which should be considered when selecting treatment.

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 Examination Survey 
showed increased prevalence of severe pain in women overall, as well as non-
Caucasian women (Fig. 17.1).1,2 Like Mrs. Thomas, older Mexican-American 
women have a higher prevalence of severe knee and hip pain compared with men 
and Caucasian women.

Fig. 17.1 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 
Andersen1 and Christmas2).
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Understanding gender and ethnic differences in pain perception and treatment 
response helps doctors successfully tailor treatment programs to maximize therapy 
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 routinely 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 understand pain perception and response differences 
between genders and among ethnic groups, current studies do provide a framework for 
beginning to understand that important gender and ethnic differences do exist.



Gender Differences in Pain Experience

Epidemiological studies of community samples demonstrate important gender 
differences in chronic pain perception, with increased pain prevalence and severity 
in women. A statewide Australian health survey of more than 17,500 adults identi-
fied 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 with 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 1,051 adults in Hong Kong.4 Chronic pain was identified 
in 11%, with a female preponderance (56%). Female gender 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%).

Pain Perception Differs Between Genders

Pain perception and response differ between men and women, with a lower pain 
threshold, pain tolerance, and analgesic response after exposure to experimental 
pain in women compared with men.5,6 Perception of experimental electrical stimu-
lation as painful (threshold) and the greatest tolerable pain level (tolerance) were 
tested in 20 healthy adults.7 Both pain threshold and tolerance were significantly 
higher in men (P < 0.05) (Fig. 17.2).

Gender differences in pain experience can be at least partially attributed to neural 
influences of sex hormones. In addition to providing reproductive functions, sex 
hormones, like estrogen, also act as important pain modulators. Chronic exposure to 
estrogen increases the risk for developing chronically painful conditions and results 

Fig. 17.2 Pain sensitivity by gender 
(Based on Walker35).
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in increased pain sensitivity.8 In addition to an overall pattern of increased pain sus-
ceptibility in women due to chronic hormonal exposure, cycling estrogen levels 
cause regular and predictable variations in pain perception.

As estrogen cycles, important pain-modulating neurotransmitters, including 
serotonin, γ-aminobutyric acid, endorphins, norepinephrine, and dopamine, change 
in response.9 High estrogen results in an increase in pain-blocking neurochemicals, 
whereas pain-activating neurochemicals increase when estrogen falls to low levels 
(Fig. 17.3). This direct link between pain modulation and changing estrogen levels 
results in increases in pain threshold with rising estradiol in both rodents10 and 
humans.11 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 symptoms.12 Rheumatoid arthritis (RA) symptoms 
also cycle with menstruation, with cyclical changes in joint swelling, morning stiff-
ness, pain, and grip strength.13,14

Pregnancy is associated with consistently reduced chronic pain complaints when 
estrogen levels are high, and increased complaints following estrogen withdrawal 
postpartum (Fig. 17.4).10 Headache improvement occurs during pregnancy for 50–
80% of migraineurs15–17 and worsens in the early postpartum period for 50%.18,19 
Similarly, the incidence of RA decreases during pregnancy (OR = 0.64), and 
increases during the first 3 months postpartum (OR = 3.4).20 Joint improvement 
occurs during the third trimester with reduced pain in 66% and reduced swelling in 
64%.21 Joint pain worsens during the first 6 months postpartum for about 77%.

Fig. 17.3 Changing levels of pain-modulating neurochemicals in response to estradiol cycling. 
These neurochemicals change in response to cycling estradiol. Elevations in estradiol, such as dur-
ing pregnancy or with estrogen supplementation (such as low-dose hormonal therapy of menstrual 
migraine [Chap. 5]), result 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.



Psychological Differences in Pain Perception

Thoughts about the pain experience significantly influence pain perception and 
chronicity. Catastrophizing describes a tendency to exaggerate the impact of pain 
and the inability of the patient to cope with 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.”

Unrealistic, negative thoughts about pain, like catastrophizing, increase pain sever-
ity and persistence.22,23 Additionally, functional magnetic resonance imaging testing 
shows increased activation of sensory, attention, and emotional areas of the brain dur-
ing exposure to pressure sensations in patients with higher catastrophic thinking, 
resulting in increased pain perception.24 Scores on scales that measure catastrophic 

Fig. 17.4 (A) Estrogen levels; (B) Pain threshold response. Response of pain threshold to estradiol 
changes with pregnancy. In this novel experiment, gonadectomized rodents were treated with pla-
cebo (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 normal 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 Dawson-Basoa10).
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thinking in pain patients are one and one-half to more than twice as high in women 
compared with men.25,26 These psychological differences in the cognitive response to 
the pain experience may also contribute to increased pain perception in women.

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. 
Additionally, they often report differing responses to common pain management 
strategies, such as distracting themselves from pain or even common analgesic 
medications. These anecdotal reports reflect important physiological differences in 
pain processing between genders.

Gender Differences in Seeking Treatment

Women are over-represented in chronic pain patient samples, with the female pre-
dominance in patient samples in excess of what would be predicted from commu-
nity 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,27,28 and they delay evaluation until 
symptoms become severe.29,30 Therefore, men seen in the clinic for pain complaints 
have greater pain severity, interference, and disability than men with the same con-
dition evaluated in community samples.31,32

Psychological comorbidity also increases treatment-seeking behavior. For exam-
ple, comorbid psychological distress associated with fibromyalgia is significantly 
greater in treatment-seeking patients compared with community samples.33 Higher 
prevalence of psychological distress in women in general population samples may 
also increase the likelihood of seeking treatment.34

Gender-Specific Response to Pain Therapy

Response to pain therapy is additionally modulated by gender. In an experimental 
pain model, ibuprofen effectively reduced pain threshold in men, while performing 
no better than placebo in women (Fig. 17.5).35 Moreover, response to opioids is 
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.36,37 A study comparing postoperative pain and analgesic response prospec-
tively 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.38 
These studies are supported by positron emission tomography testing, which shows 



objective gender differences in activation of µ-opioid receptors in the brain after 
exposure to experimental pain.39

Response to nonpharmacological therapies also shows gender preferences.40 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.41 Personality 
differences also dictate different responses to nonpharmacological 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 relaxation response. Furthermore, a survey 
comparing benefits from self-care behaviors for relieving pain showed that women 
reported significantly better relief from using exercise compared with men (P = 0.02), 
with a trend toward superior benefit from massage (P = 0.08).42

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 compared 
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 understanding ethnic influ-
ences on the pain experience.

Pain Perception and Ethnicity

Identifying a stimulus as painful (pain threshold) has consistently been shown to be 
similar among ethnic groups, although a lower pain tolerance and a greater perception 
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Fig. 17.5 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 Walker38).
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of pain stimuli as unpleasant occurs in African-Americans and Hispanics compared 
with Caucasians.43–45 Figure 17.6 shows experimental pain responses in healthy adults 
representing three ethnic groups: African-Americans (N = 63), Hispanic Americans 
(N = 61), and non-Hispanic Caucasian Americans (N = 82).46 Both heat and cold pain 
tolerances were similar for African-Americans and Hispanics and significantly lower 
in both ethnic groups compared with non-Hispanic Caucasians (P < 0.05). Reduced 
pain tolerance to experimental pain in African-Americans supports findings in a pop-
ulation of chronic pain patients that showed similar pain intensity but increased per-
ception of pain unpleasantness in African-Americans compared with Caucasians.47 
Asians similarly demonstrate increased sensitivity to pain.48

Studies comparing pain and associated symptoms in African-Americans and 
Caucasians show increased symptoms of depression and posttraumatic stress disorder 
in African-Americans.49 Large samples of patients with chronic pain show increased 
pain-related depression, anxiety, anger, fear, and disability in African-Americans 
compared with Caucasians (P < 0.05).50,51 Fewer studies have evaluated other ethnic 
groups. A large study of 4,700 participants in a health survey identified significantly 
higher scores on screening for depression in Hispanics, African-Americans, and 
American Indians in comparisons with Caucasians.52 Further studies are needed to 
determine whether this same trend would be seen in patients with chronic pain.

Fig. 17.6 (A) Heart pain; (B) Cold pain. Differences in pain response by race (Based on Rahim-
Williams46). Heat pain was measured using a heat stimulus that increased by 0.5 °C per second. Cold 
pain was measured by testing duration of exposure to limb immersion in 5 °C temperature water.
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Treatment Selection and Ethnicity

Treatments may vary by ethnicity because of differences in physician prescribing 
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 hopelessness or catastrophizing, 
religion is an important coping tool for Hispanic patients.53 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.

Medications

A study asking doctors to determine therapy for patients with different ethnic back-
grounds based on clinical vignettes showed no difference based on patient ethnic-
ity.54 Similarly, a comparison of pain management for acute fracture in the 
emergency room showed similar use of analgesics in Caucasians, Hispanics, 
African-Americans, and Asians.55 This study, however, only looked at whether 
analgesic therapy was prescribed and did not compare analgesic type or dosage. 
Actual physician prescribing practices, however, do show important ethnic differ-
ences in drug selection (Fig. 17.7).56 A study assessing analgesic dosing in patients 
after surgery for fracture showed higher morphine-equivalent analgesic daily dos-
ages in Caucasians (22 mg) compared with African-Americans (16 mg) and 
Hispanics (13 mg; P < 0.01).57 An earlier study of postoperative pain similarly 
showed that, although opioid self-administered through patient-controlled analge-
sia immediately after surgery was similar among ethnic groups, physician-prescribed 
dosing was lower after conversion to oral dosing in Hispanics and Asians compared 
with Caucasians and African-Americans.58

Fig. 17.7 Racial differences in treatment of osteoarthritis. Use of nonspecific nonsteroidal 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 Dominick56).
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The role of ethnicity in selecting co-analgesic therapy in patients with pain has 
been less well studied. One study evaluating the use of antidepressants for depres-
sion and chronic pain in Hispanic and non-Hispanic patients showed no significant 
ethnic differences.59

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).56 In another study, pre-
scribed medications were not purchased by 11% of Caucasians, 16% of Hispanics, 
and 20% African-Americans.60 Reasons for failure to obtain prescribed medications 
may include cost constraints, misunderstanding or fear about prescribed therapy, or 
failure of the prescribed therapy to correspond to treatment expectations.

Complementary and Alternative and Medicine

In a population-based survey of adults with chronic pain, 18% reported using an alter-
native therapist during the preceding year and 16% used alternative medications.61 
The use of complementary and alternative medicine (CAM) is highest in Caucasians, 
although selection of individual therapies varies by ethnic group (Figs. 17.8 and 
17.9).62,63 For example, Hispanics, like Mrs. Thomas, in comparison with non-
Hispanics, are 10 times more likely to use traditional folk medicine.64 A survey of 
Hispanic pediatric patients identified use of traditional healers by 20% of the 
children.65

Seniors 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%).66 Choice 
of individual therapy was predicted by ethnic group, with Caucasians more likely 
to use chiropracty, massage, vitamins, diet, and psychospiritual therapy; Hispanics 

Fig. 17.8 Use of complementary and alternative medicine. Complementary and alternative 
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 Bausell62).
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more likely to use dietary supplements, home remedies, and folk healers; and 
Asians more likely to use acupuncture and Oriental medicine.

Summary

Gender and ethnicity significantly influence pain tolerance and therapeutic 
response. False gender and ethnic stereotypes can color healthcare providers’ 
assessment and treatment practices, resulting, as in the case of Mrs. Thomas, in 
miscommunication, frustration, and poor pain control. Consistent, scientifically 
studied variations in the pain experience between men and women and among eth-
nic groups should be considered 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 anal-
gesic 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 estradiol levels. Pain per-
ception is similar among ethnic groups; however, pain tolerance is reduced in 
African-Americans, Asians, and Hispanics. 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 important differences, 
with non-Caucasians more likely to receive prescriptions for nonspecific analgesics 
and lower dosages of opioids. The resultant possible under-treatment of chronic 
pain is further compounded by the fact that non-Caucasians are also less likely to 
fill prescriptions. This tendency to under-treatment non-Caucasians who have 
greater pain distress and disability must be corrected in clinical practice.

Fig. 17.9 Use of types of complementary and alternative medicine. (Based on Ni63).
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Test Your Knowledge

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 statement(s) is/are true?

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

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

non-Caucasians.
d. None of the above
e. All of the above

4. Which statement(s) is/are 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

Answers: 1c; 2f; 3e; 4d
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Chapter 18
Lifestyle and Psychological Issues

Key Chapter Points:
● Obesity, nicotine use, sleep disturbance, and psychological distress have all been 

linked to increased pain occurrence and severity.
● Nicotine use and sleep deprivation have been linked to reduce response to anal-

gesic effects from pain medications.
● Weight reduction effectively reduces chronic pain complaints.
● Insomnia affects half of chronic pain patients and is linked to increased pain-

related disability and depression.
● About half of chronic pain patients treated at specialty clinics and 25% treated 

through primary care have depression. Anxiety similarly affects about half of 
chronic pain patients treated at specialty clinics. Psychological distress predicts 
the development and persistence of chronic pain.

Key Words Abuse, Anxiety, Depression, Nicotine, Obesity, Smoking

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 evaluation, 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/m−2. 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 additional constitutional complaints. Ms. 
Jeffrey states that she’s “too busy running her kids to their different school and 
sports events to exercise.” She has 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 interested in pain control. Ms. Jeffrey’s PCP tells her 
that her excess weight is causing her pain, and the first thing she needs to do is 
to lose weight. He suggests that Ms. Jeffrey should lose about 15 lbs then undergo a 
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324 18 Lifestyle and Psychological Issues

reassessment to see if any additional 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.

Introduction

Lifestyle and psychological issues are significant contributors to pain impact and 
disability. For example, a survey of 1,021 primary care patients with arthritis 
showed that depression, poor social support, and obesity were each significant risk 
factors for disability.1 Although these and other lifestyle factors are usually not the 
initial cause of pain complaints, they can substantially impact pain severity, persist-
ence, and treatment response. Therefore, lifestyle modification is often an impor-
tant component of comprehensive pain management.

Obesity

National estimates show that about two in every three adults are overweight, with 
one in three obese.2,3 Obesity is increasingly recognized as an important risk factor 
for a wide variety of health problems, including diabetes, cardiovascular disease, 
gallstones, and cancer.4 As recognized by Ms. Jeffrey’s doctor, excessive weight is 
also a risk factor for chronic pain.

Obesity and Chronic Pain Comorbidity

Excess weight is linked to both the prevalence and incidence of chronic pain. 
Chronic pain is more frequent in individuals as weight category increases (Fig. 18.1).5–7 

Fig. 18.1 Odds ratio for pain by weight category (Based on Miranda5, Jinks6, Webb7).
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Furthermore, early adulthood obesity predicted subsequent chronic back pain in 
women in a sample of almost 9,000 adults (Fig. 18.2).8 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.9 The odds 
ratio for the development of chronic, compensable pain was 1.00 in workers with a 
normal weight, 1.56 in overweight workers, and 1.85 in obese workers (P = 0.01).

Pain impact is also negatively affected by increased weight. A study of 372 
patients attending a specialty pain clinic revealed similar pain complaints in 
patients with different weight categories, although disability and depression were 
greater with increased weight (Fig. 18.3).10 Primary care patients with osteoarthritis 

Fig. 18.2 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 categories for women is 
significant (P = 0.02). (Based on Lake8).

Fig. 18.3 Impact of obesity on pain, disability, and mood for patients with chronic pain. 
Significant difference among weight categories: *P < 0.05; **P < 0.01. Significant difference 
between normals and obese: ***P < 0.01. (Based on Marcus10).
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(N = 978) similarly showed a significant link between excess weight and pain 
impact.11 Pain severity, disability, and psychological distress worsened as weight 
increased beyond a normal BMI, with greater impairments among obese 
individuals.

Obesity may influence pain by a variety of factors. Excessive weight negatively 
influences arthritis through mechanical load on joints, particularly in the lower 
extremities.12 In addition, obesity increases the release of proinflammatory 
cytokines that promote joint destruction.13,14 Obesity has also been linked to depres-
sion, anxiety, and psychological disability, which are also connected to increased 
prevalence of chronic pain.15–17

Obesity Assessment

Obesity assessment and management are important aspects of chronic pain care. 
Measures of obesity, including the BMI and percentage body fat, are influenced by 
both gender and age.18 The BMI is recommended by a consensus panel from the 
National Heart, Lung, and Blood Institute (Boxes 18.1 and 18.2). 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.19

Box 18.1 Calculating BMI

BMI produces a number with the unit kg/m2. BMI can be calculated using 
English or metric units.

● Using pounds and inches

BMI
weight in pounds

height in inches height in inches
= ×

×
703

● Using kilograms and meters

BMI
weight in kilograms

height in meters height in meters
=

×

● Using kilograms and centimeters

BMI
weight in kilograms

height in centimeters height
=

×
10 000,

  in centimeters



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 musculoskeletal pain was 
conducted in 2,460 men and 3,868 women in Sweden.20 The prevalence of muscu-
loskeletal pain was significantly greater in obese individuals compared with 
controls for both men (58% of obese men vs. 32% of controls) and women (68% 
vs. 37%) (Fig. 18.4A). Obese individuals were treated with either surgical or con-
ventional therapy (diet, exercise, medications) and followed longitudinally. Weight 
reduction was significantly higher in obese individuals treated with surgery com-
pared with non-surgical 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. 18.4B). These data suggest that weight reduction may be an effec-
tive therapeutic intervention for patients with musculoskeletal pain. Several other 
studies have demonstrated a similar amount of pain reduction after weight loss, 
using surgical or non-surgical techniques.21–23

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.24 Exercise capacity, however, is reduced in 
obese women because of complaints of musculoskeletal pain.25 Therefore, alternative 
exercise programs in conjunction with weight reduction may be necessary for obese 
patients with chronic pain to maximize treatment compliance and benefit. Recomm-
endations for initial exercise programs for overweight and obese individuals to 
improve success are shown in Box 18.3.

Healthcare provider encouragement significantly impacts the success of weight 
reduction. A survey of overweight and obese arthritis patients revealed that only 
46% had been advised by their healthcare provider to lose weight in an effort to 
reduce arthritis symptoms.26 Those who did receive advice were almost four times 
more likely to try to lose weight when compared with those not receiving health-
care provider’s advice.

Many patients, like Mrs. Jeffrey, are discouraged about weight reduction, espe-
cially when numerous attempts have previously been unsuccessful. A study of 
middle-aged women participating in a 2-year weight-loss program identified poor 

Box 18.2 Interpreting BMI
● Underweight < 18.5 kg/m2

● Normal 18.5–24.9 kg/m2

● Overweight 25.0–29.9 kg/m2

● Obese ≥30 kg/m2
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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.27 These factors suggest that more aggressive and strictly moni-
tored weight reduction will be necessary to achieve the desired weight reduction. 

Fig. 18.4 Prevalence of musculoskeletal pain and response to weight loss in obese men and 
women (Based on Peltonen20) (A) Odds ratio for musculoskeletal pain in obese men and women 
(adjusted for age, smoking, work status, and physical activity level). Prevalence of musculoskel-
etal pain in every body region was significantly higher in obese men and women compared with 
controls (P < 0.001). (B) Recovery from musculoskeletal pain after 2 years in obese individuals 
following surgical intervention. Odds ratios calculated by comparing 2-year recovery from mus-
culoskeletal pain after surgical intervention (with significant weight loss of 27.6–29.5 kg) and 
non-surgical weight intervention (with minimal weight loss of 0.3–0.4 kg).
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Box 18.3 Exercise initiation recommendations for overweight and obese 
adults
●  Exercise program should be individualized and monitored by patient’s 

healthcare provider.
– Exercise recommendations need to be adjusted for patients with signifi-

cant 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 Appendix B)

● Whole body stretching and flexibility exercises
–  Plus exercises targeted to specific pain area, as assigned by a physical 

therapist

Using daily exercise logs may improve the patient’s understanding of exercise 
instructions and compliance (see Appendix B). By reviewing these logs, the health-
care provider can help the patient identify inadequate 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” pat-
terns, excessive heart rate, or post-stretching exercise scores that suggest over-
stretching). Copies of these logs can also provide valuable chart documentation.

Sleep

Chronic pain patients frequently report sleep disturbances. The occurrence and 
severity of insomnia (defined as unsatisfactory sleep that impacts daily functioning) 
were evaluated in 70 patients with chronic back pain and 70 healthy controls, using 
the Insomnia Severity Index, which has been validated against both objective and 
subjective measures of insomnia. Moderate-severe insomnia affected 53% of pain 
patients vs. 3% of controls (P < 0.001) (Fig. 18.5).28 Those patients with more 
severe insomnia were also more likely to report greater pain severity, anxiety, and 
depression. Others have similarly linked poor sleep in chronic pain patients to 
depression and pain-related disability.29

Sleep 329
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Similarly, individuals with insomnia are more likely to report chronic pain. In a 
recent study, chronic pain was endorsed by 49% of individuals with insomnia vs. 
17% without sleep disturbance.30 These data support an important relationship 
between poor sleep and chronic pain.

A physiological link between pain and sleep disturbance was supported by an 
experimental study showing pain hypersensitivity in response to sleep deprivation. 
Experimental pain threshold was decreased by 41% in rats following sleep depriva-
tion.31 Rats were then allowed for 24 hours to recover from sleep deprivation; how-
ever, hypersensitivity persisted. Furthermore, although morphine produced 
analgesic effects in non-sleep-deprived rats, pain-relieving benefits were lost when 
typical morphine doses were administered to sleep-deprived rats and those allowed for 
24 hours to recover from deprivation. A similar study evaluating sleep disturbance 
and pain response in healthy women showed loss of pain inhibition and increase in 
spontaneous pain following partial sleep deprivation with forced wakenings each 
hour, suggesting an important role for sleep continuity and pain perception.32

Sleep Disturbance and Headache

A cross-sectional survey of five general practices in the UK (N = 2,662) compared reports 
of sleep disturbance in adults with and without headaches during the previous 
3 months.33 After adjusting for age and gender, sleep was strongly associated with 
headache, with headache sufferers more likely to report mild (odds ratio 2.4), moderate 
(odds ratio 3.6), or severe sleep disturbances (odds ratio 7.5). Furthermore, sleep distur-
bance was more likely in patients with more frequent or more severe headaches.

Sleep disturbance has been most closely identified in patients with migraine. In 
a large patient survey (N = 1,283), about one of every three migraine sufferers 
reported frequent trouble with falling asleep (31%) and staying asleep (39%).34 In 
addition, 38% of migraineurs reported sleeping ≤6 hours nightly compared with 
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11% for an analogous general population sample. Mean number of headaches per 
month was greater in migraineurs routinely sleeping ≤6 hours nightly (17.6 head-
aches) or >8 hours nightly (17.5 headaches) compared with normal sleep (15.1 
headaches). Severe headache days per month were similarly higher for patients 
with insufficient (7.3 severe headache days) and excessive sleep (6.6 severe head-
ache days) compared with migraineurs reporting normal sleep (5.9 severe headache 
days). These differences reached statistical significance for the insufficient sleep 
group (P < 0.01). Differences were not statistically significant for the excessive 
sleep group, likely due to a relatively small number of patients in this sleep category 
(N = 73). Gori et al. similarly compared sleep reports in 100 migraineurs and 30 
controls.35 Using a standardized sleep quality measure, poor sleep was reported by 
64% of migraineurs vs. 33% of controls. The most notable difference was signifi-
cantly longer sleep latency in migraineurs compared with controls (25 vs. 10 min-
utes, P < 0.01). Although sleep quality scores were correlated with psychological 
distress, they did not predict migraine frequency or disability in this sample.

Abnormal sleep patterns are well-established triggers of individual headache 
episodes. Change in sleep was endorsed as usually triggering a headache for 26% 
of almost 300 consecutive headache patients.36 In a second, larger sample of 
migraine patients, sleep disturbance was similarly reported to be a frequent 
migraine trigger in 27%, with 14% additionally identifying sleeping late as a fre-
quent headache trigger.34

Treatment of Insomnia

Patients reporting sleep disturbance should be assessed for the occurrence of addi-
tional medical conditions that may influence sleep patterns, such as thyroid, renal, 
and cardiovascular disease. Medications should also be reviewed to minimize the 
occurrence of drug-related sleep disturbance. Treatment of insomnia should primarily 
focus on sleep hygiene education (Box 18.4). Patients with comorbid anxiety or 
depression will need specific treatment of mood disorders, which also impact sleep.

Sleep 331

Box 18.4 Sleep hygiene techniques
●  Perform stretching exercises and relaxation techniques for 15–20 minutes 

before bed
● Incorporate stress management techniques into your daily routine
● Establish regular bed times during the week
● Don’t watch television in bed. Patients may read for 15 minutes, but then 

lights should be turned out in preparation for sleep.
● Get up early and at the same time each day
● Eat breakfast
● Limit caffeine, alcohol, and nicotine
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Medication therapy may include sedating antidepressants for patients with addi-
tional neuropathic, fibromyalgia, or migraine pain, or those with comorbid mood dis-
order. Melatonin [Rozerem] may also be helpful. In an small open-label study 
(N = 32), taking 3 mg of melatonin 30 minutes before bedtime for 3 months reduced 
the number of migraines by 61%.37 Migraine severity decreased by 51%. A few people 
taking melatonin reported side effects of excessive sleepiness (N = 1), hair loss 
(N = 1), and increased sexual libido (N = 3).

Smoking

Nicotine negatively enhances pain sensitivity. A study of experimental pain showed 
that chronic nicotine exposure in rodents sensitized nerves and increased the devel-
opment of painful hypersensitivity after nerve injury.38 These data support that 
smoking is a risk factor for the development and perpetuation of chronic pain. The 
studies described later show that smoking has long-lasting impact on pain and 
healthcare utilization. Furthermore, smokers tend to utilize more analgesics than 
non-smokers and experience less pain reduction from analgesic treatment. 
Therefore, pain management needs will tend to be greater and less responsive in 
smokers and, while nicotine discontinuation may result in long-term benefits, 
short-term pain changes are not anticipated from nicotine cessation. Although data 
directly assessing the impact of smoking cessation on chronic pain are lacking, the 
following studies do suggest efforts to reduce nicotine exposure that may positively 
impact pain complaints.

Prevalence of Pain Based on Smoking

Individuals currently or previously smoking at least 20 cigarettes per day have 
higher odds for experiencing more pain locations and moderate-severe pain com-
pared with individuals who never smoked (Table 18.1).39

Headache is also influenced by smoking. In comparison to never smokers, the 
relative hazard for incident migraine in smokers is 1.35 (1.08–1.68).40 A longitudi-
nal survey of almost 5,000 women experiencing a pregnancy over a 3.5-year period 
reported severe headache significantly more often in smokers compared with non-
smokers (22% vs. 17%, P < 0.001).41

Impact of Smoking on Chronic Pain Treatment

Current and former smokers were shown to have an increased risk of analgesic use 
compared with non-smokers in a national sample of 7,124 adults.42 In comparison 



to adults who had never smoked, the odds ratio of weekly or daily analgesic use 
was 3.1 among current smokers and 2.0 among former smokers. These data support 
a recent study that evaluated response to hydrocodone [Vicodin] in 100 healthy 
patients with nonspecific chronic low back pain.43 Smokers required higher doses 
of hydrocodone and reported higher pain scores post-treatment than non-smokers 
(Fig. 18.6). Despite the greater use of opioid and hydrocodone, blood levels were 
actually lower in smokers than non-smokers. Furthermore, evaluation of medical 
charges among patients with back pain showed significantly higher overall medical 
costs for smokers compared with former smokers and those never smoking.44

Abuse

Primary care patients should routinely be questioned about a history of abuse. 
A national survey conducted in the United States identified a history of childhood 
abuse in 10.6% of individuals from 15 to 54-years old.45 Women were more likely 
to report both physical (5.1% vs. 3.3%) and sexual abuse (11.4% vs. 2.0%) than 
men (P < 0.01). Studies consistently show a strong association between prior abuse 
exposure and current chronic pain complaints (Fig. 18.7). A survey of 162 consecu-
tive chronic pain patients identified any abuse in 61%.46 Patients with a history of 
abuse were significantly more likely to report an Axis I diagnosis (P = 0.017). 
Males with combined abuse were significantly more likely to have bipolar disorder 
(P = 0.022), while females with abuse were significantly more likely to have major 
depression (P = 0.016) or panic disorder (P = 0.024) (Fig. 18.8). All of these 

Table 18.1 Odd ratios (95% confidence interval) of more pain locations and 
moderate-severe pain in smokers vs. non-smokers (based on John42)

More pain locations Moderate-severe pain

Current smokers

 20 or more per day
 Males 1.5 (1.19–1.82)* 1.5 (1.22–1.88)*
 Females 1.4 (1.12–1.83)* 1.6(1.22–2.04)*

 <20 per day
 Males 1.2 (0.97–1.42) 1.2 (0.97–1.45)
 Females 1.0 (0.83–1.20) 1.1 (0.89–1.31)
Former smokers

 20 or more per day
 Males 1.7 (1.37–2.20)* 1.7 (1.31–2.11)*
 Females 1.7 (1.24–2.43)* 1.6 (1.09–2.39)*

 <20 per day
 Males 1.4 (1.12–1.80)* 1.3 (1.06–1.67)*
 Females 1.4 (1.06–1.78)* 1.2 (0.94–1.46)

Numbers of 20 or more per day and <20 per day refer to the average number 
of cigarette consumed. Former smokers quit within the previous 12 months.
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patients participated in an intensive pain rehabilitation program, with history of 
abuse not affecting either short- or long-term outcome.

In a community survey of young adults (age 22 years) in the United States, a 
history of sexual abuse was linked to increased risk for frequent pain (odds ratio = 
2.65) and pain impairment (odds ratio = 3.99).47 Physical abuse, however, was not 
significantly linked to increased pain risk. Conversely, a Canadian survey of women 
revealed a significant association between physical abuse and chronic pain (odds 
ratio = 1.66) but not sexual abuse and chronic pain.48

These studies support a link between abuse and chronic pain. Furthermore, 
chronic pain patients with an abuse history are more likely to have an additional Axis 
I diagnosis. Consequently, screening for abuse may be particularly important among 
chronic pain patients to identify patients who require additional intervention.
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Fig. 18.7 Comparison of abuse history between community survey (childhood abuse) and 
chronic pain patients (lifetime abuse) (Based on Sachs-Ericsson45, Bailey46).
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Psychological Distress

Depression and anxiety are the most common mental health conditions seen in primary 
care. Screening 1,007 consecutive adult primary care patients identified major depres-
sion in 18.9%, with generalized anxiety disorder in 14.8% and panic disorder in 8.3%.49 
A separate survey of consecutive patients from 15 primary care practices similarly 
reported any anxiety disorder in 19.5%, with generalized anxiety disorder in 7.6%, panic 
disorder in 6.8%, social anxiety in 6.2%, and posttraumatic stress disorder in 8.6%.50

Psychological symptoms commonly accompany chronic pain. Nearly half of 
all patients with a pain disorder have associated psychological or psychiatric 
comorbidity.51 The National Comorbidity Survey identified mood and anxiety dis-
orders in a community sample of 5,877 individuals, aged 15 to 54 years old.52 
Chronic pain was endorsed by 6.5%. Both mood and anxiety disorders occurred 
more commonly in those with chronic pain (P < 0.05) (Fig. 18.9). Data from the 
World Health Organization were likewise analyzed to determine relationships 
between psychological symptoms and chronic pain.53 The presence of psychologi-
cal distress at baseline predicted the development and chronicity of pain complaints 

Fig. 18.8 Association of abuse and psychological distress (Based on Bailey46). (A) Males; (B) 
Females. PTSD = post-traumatic stress disorder.
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(Fig. 18.10). In addition, the persistence of pain complaints also predicted the onset 
of new symptoms of depression and anxiety.

Premorbid Psychological Factors

Early life events and premorbid psychological factors can increase the risk for devel-
oping chronic pain after exposure to pain-producing situations, such as a work injury 
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Fig. 18.9 Prevalence of mood and anxiety disorders in a community sample with and without 
chronic pain. All mood and anxiety disorders occurred more commonly in individuals with 
chronic pain: *P < 0.05; **P < 0.01; ***P < 0.0001. (Based on McWilliams52).

Fig. 18.10 Relationship between psychological distress and chronic pain, with odds ratios in direc-
tional arrows. Baseline depression or anxiety predicts both the development and persistence of pain. 
Persistent pain predicts the development of new-onset depression and anxiety. (Based on 
Gureje53).



or automobile accident. Childhood exposure to traumatic or stressful events increases 
the risk for chronic pain in adulthood.54 In addition, premorbid adult depression and 
anxiety also predict increased likelihood of pain chronicity. 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.9 Both anxiety and depression 
predicted an increased risk for back pain chronicity (OR: 2.08 for anxiety/insomnia; 
2.47 for severe depression). Identifying premorbid psychological factors may help 
predict those patients at higher risk for developing more recalcitrant pain complaints, 
and suggest the need for more aggressive initial intervention.

Stress is another important factor for pain persistence. A longitudinal study of 
adults in the Canadian National Population Health Survey identified stress as an 
important predictor for the development of back pain in both men and women (odds 
ratio [OR]: 1.2).55 Similarly, a prospective study of newly employed workers linked 
several workplace psychological factors with increased risk for developing chronic 
pain.56 Odds ratios for developing pain were 1.7 for exposure to stressful work, 1.6 for 
hectic work, and 1.7 for dissatisfaction with support from colleagues. Therefore, work 
stress should be considered when evaluating impact of pain on work disability.

Current Psychological Factors

Current psychological factors are important variables in patients with chronic pain. 
Identification of psychological distress and primary and secondary gains are impor-
tant to fully understand the patient with chronic pain. For most medical patients, 
including patients with chronic pain, exposure to psychological symptoms or stress 
will aggravate primary medical symptoms. Identifying and treating those factors 
that typically aggravate chronic pain – such as stress, depressed mood, and anxiety 
– are important aspects of patient care. When psychological distress is prominent, 
initial therapy may need to focus on psychological issues before pain management 
will be effective.

Stress

Mental stress is one of the most common triggers of chronic medical symptoms. 
Exposure to stress increases cardiac symptoms in patients with heart disease, bowel 
symptoms in patients with gastrointestinal disorders, seizures in patients with epi-
lepsy, and pain in chronic pain sufferers. Stress is identified as a usual trigger for pain 
flares by 31% of patients with chronic pain.57 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 several neurotransmitters impor-
tant 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, 
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including dopamine and norepinephrine.58,59 These changes themselves will serve 
to aggravate pain perception.

Depression and Anxiety

A survey of 716 patients with chronic pain attending a specialty clinic identified 
depression in 59%, with anxiety in 56%.57 Prevalence of depression is about twice 
as high in patients with pain who attend specialty clinics compared with primary 
care patients (Fig. 18.11).60 Depression prevalence is also higher in patients with 
greater pain severity (Fig. 18.12).61 As expected, the presence of psychological dis-
tress aggravates pain severity and impedes response to pain treatment (Box 18.5).
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Fig. 18.11 Prevalence of depression in chronic pain patients (Based on Bair60).

Fig. 18.12 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 presence of chronic back pain, as well as 
pain severity. (Based on Currie61).
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Pain prevalence is also high in patients with the primary complaint of depres-
sion. A literature review identified pain in an average of 65% of individuals with 
depression.60 Interestingly, more than 50% of depressed individuals described only 
somatic symptoms, with no emotional complaints. Nearly 66% of these complaints 
were pain-related. These data further support the need to screen for depression in 
patients reporting chronic pain.

Primary and Secondary Gain

Primary gain is a sense of internal control or relief from anxiety that is associated 
with the occurrence of physical symptoms. Secondary gains are external rewards, 
such as financial compensation, release from unpleasant responsibilities, or increased 
personal attention. Patients with chronic pain rarely experience primary gain from 
their symptoms, usually experiencing increased conflict and anxiety from their pain 
complaints.

Secondary gain issues should be evaluated in every patient with chronic pain. 
The presence of secondary gain does not, by itself, suggest pain symptom magnifi-
cation. However, it is important to acknowledge that patients with active litigation 
typically report greater pain severity and disability than similar patients without liti-
gation.62,63 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.

Assessment for Psychological Distress

Reliable, validated screening tools to help identify depression and anxiety are pro-
vided in Appendix C. Additional resources are available on the Internet. For example, 
the online, 10-item Primary Care Evaluation of Mental Disorders Patient Health 
Questionnaire (PRIME-MD PHQ) quickly screens for depression (http://bipolar.
stanford.edu/pdf/questionnaire.doc; accessed March 2008). Patients may also  complete 

Box 18.5 Depression predicts
● Onset of new pain kg/m2

● Persistent pain after acute injury kg/m2

● Poor response to pain treatment kg/m2

● Long-term, pain-related disability kg/m2
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an online anxiety screen through the New York University Medical Center site 
(http://bipolar.stanford.edu/pdf/questionnaire.doc; accessed March 2008).

Psychological Treatment

Management of patients with chronic pain needs to include reduction in psycho-
logical 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. Psychological 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 psychological therapy.64,65

Treating Comorbid Psychological Symptoms

Patients with comorbid psychological disorders and chronic pain often insist 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, spe-
cific 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 psy-
chological symptoms are not able to effectively participate in rehabilitative ther-
apy 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, whereas very anxious patients often 
tend to overuse pain medications in an effort to reduce feelings of inner agitation 
and distress.

Psychological Treatment of Chronic Pain

Healthcare providers can unwittingly reinforce chronic pain complaints by exces-
sively focusing attention on pain severity, activity restriction, and medication 
prescriptions. Lack of attention to positive health behaviors and increased focus 
on negative behaviors can reinforce pain complaints and disability. Behavioral 
treatment of chronic pain provides a positive response to pain complaints, remov-
ing reinforcement (healthcare provider attention) from negative responses to pain 
by focusing treatment on achieving productive well behaviors. For example, 
focusing attention during appointments on exercise and activity logs rather than 
pain scores encourages the patient to likewise place higher importance on reha-
bilitative therapies.

http://bipolar.stanford.edu/pdf/questionnaire.doc


Box 18.6 Effective psychological pain management treatments
● Cognitive-behavioral therapy
● Relaxation (may include biofeedback)
● Development of coping skills
● Stress management
● Pain education

Table 18.2 Replacing cognitive and behavioral distortions with more appropriate thoughts and 
responses

Maladaptive thoughts and responses Adaptive thoughts and responses

Oh no. I have another migraine. Now I will 
never get my work done!

My migraines usually last about 6 hours. I know 
I can reduce the severity by taking my medi-
cine and doing relaxation techniques. I will 
need to take a break to treat my migraine for 
about 30 minutes, but then I will be able to 
complete my work.

My low back pain flared when I was 
driving to my mother’s house. I guess
I’ll never be able to visit her again.

I see that I cannot just jump in the car and 
drive for 3 hours. Next time, I would better 
do some stretching exercises before I start 
driving and schedule brief rest stops along 
the way.

My pain became intolerable when I 
returned to work after my injury. After 
one 8-hour day, I had to spend 2 weeks in 
bed. I do not plan to ever return to work.

I need to assess the different physical tasks of my 
job and see if the tasks might be modified to 
improve my ability to perform work activi-
ties. I may also need to try gradual re-entry.

I live on the sofa. I just cannot do any 
housework anymore. All that carrying, 
lifting, and reaching is just too much. If 
the family wants meals, clean laundry, or 
vacuumed floors, they would better do it 
themselves!

I should have a family meeting so we can 
decide how to divide household chores. 
I need to see how I can break down tasks 
into components that I can do. For example, 
I cannot carry the laundry baskets, but I can 
sort and fold the wash.

I have no time to exercise or do relaxation 
techniques.

I can do my neck stretches while standing in 
the shower, or pelvic tilts while sitting in 
the office. I can do floor exercises while 
watching the 6 o’clock news. Relaxation 
techniques might be a good way to help me 
wind down before bed.

My pain is so bad, and I refuse to even 
talk on the phone.

Talking on the phone aggravates my neck pain 
because I tend to hold the phone by squeez-
ing it between my ear and shoulder. If I use 
a headset, I should be able to use the phone 
comfortably.

There is no point in even getting out of bed. 
My pain is just debilitating.

I am going to have pain if I stay in bed or 
get out of bed. I might as well get up, get 
dressed, and start getting back into my regu-
lar routine. Staying in bed certainly is not 
helping my pain.
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Psychological treatments of chronic pain – including education, relaxation with 
biofeedback, cognitive-behavioral therapy (CBT), and stress management – are 
uniformly effective for a wide variety of chronically painful conditions (Box 18.6).66,67 
CBT helps patients recognize distorted thinking about pain complaints and behav-
ioral responses to pain. Strategies are then developed to replace counterproductive 
thoughts and behaviors with more adaptive views and responses to pain (Table 18.2). 
This type of problem-solving strategy helps remove patients from the role of being 
sick and disabled and return them to being a contributing member of their social 
and work environment. Using pain management skills enhances the patient’s per-
ception of self-ability to control pain (or self-efficacy). Self-efficacy effectively 
reduces pain severity through activation of both opioid and non-opioid pain modu-
lation pathways.68 CBT techniques can be used to help patients resume normal 
activity levels by first identifying a reasonable activity they wish they could com-
plete and developing a strategy plan for accomplishing it (Boxes 18.7 and 18.8).

Summary

Modifiable lifestyle factors significantly influence chronic pain. Obesity, nicotine 
use, sleep disturbance, and psychological distress have all been linked to increased 
pain occurrence and severity. Furthermore, both nicotine use and sleep deprivation 
have been linked to reduced response to analgesic effects from pain medications. 

Box 18.7 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
_______________________________________________________________  
_______________________________________________________________  



Box 18.8 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 before-
hand that you will not go to any other stores 
that day, even if there is 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.

Summary 343

(continued)



344 18 Lifestyle and Psychological Issues

Lifestyle modifications may positively impact pain complaints. Increased weight is 
linked to the occurrence of and impact from chronic pain. Weight reduction signifi-
cantly reduces pain in patients with chronic musculoskeletal pain. Insomnia affects 
half of chronic pain patients and is linked to increased pain-related disability and 
depression. About half of chronic pain patients treated at specialty clinics and 25% 
treated through primary care have depression. Anxiety similarly affects about half 
of chronic pain patients treated at specialty clinics. Psychological distress predicts 
the development and persistence of chronic pain.

Test Your Knowledge

1. Prevalence of which areas of chronic pain is/are increased in obese adults:

a. Shoulder
b. Back
c. Knees
d. All of the above

2. Which of the following statements is true:

a. Pain reduction after weight reduction occurs only after patients achieve a 
normal BMI

b. BMI is not associated with increased pain prevalence until patients reach a 
BMI ≥35 kg/m2.

c. Success of 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.

Box 18.8 (continued)
®  Identify rest stops on route to the outlet malls. Use 
rest stops to walk and do stretching exercises.

® Identify 2–4 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.

®  Do not be discouraged if your first attempt is not 
completely successful.



3. Successful weight reduction in obese patients is maximized by utilizing:

a. Graded exercise programs that begin with modest exercise
b. Allowing patients to select dietary therapy alone if they prefer to avoid 

exercise
c. Initiation of treatment with aggressive exercises, such as stair climbing or 

running programs
d. Infrequent monitors of patients progress to minimize patients being discour-

aged from slow progress

4. Choose the correct statement(s) about the relationship between sleep and pain:

a. About half of chronic pain patients report moderate-severe insomnia.
b. Sleeping less than 6 hours per night will usually not influence migraine activity.
c. Sleep deprivation is linked to pain hypersensitivity and reduced pain thresh-

old in experimental studies.
d. Benzodiazepines should be used as initial treatment for insomnia.
e. A and C
f. All of the above

5. Smoking influences chronic pain by increasing:

a. Pain hypersensitivity
b. Incident migraine
c. The need for analgesics
d. All of the above
e. None of the above

6. About how many primary care patients with chronic pain have depression:

a. 1 in 2
b. 1 in 3
c. 1 in 4
d. 1 in 5
e. 1 in 10

Answers: 1d, 2c, 3a, 4e, 5d, 6c
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Chapter 19
Analgesics and Opioids

Key Chapter Points:
● Analgesia may be enhanced with non-opioid and opioid analgesics, as well as 

coanalgesic agents.
● Non-opioid analgesics and short-acting opioids in chronic pain should be limited 

to infrequent, intermittent use for severe pain flares.
● Long-term risk for gastric and renal toxicity with analgesics is minimized with 

opioid analgesics.
● Medication abuse behavior occurs in 25–30% of patients with chronic pain 

treated with opioids.

Key Words Analgesia, Opioid, Prostaglandin

Case History

Mr. Walter is a 55-year-old man with chronic low back pain. He underwent three 
back surgeries and numerous other treatments – 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 and he currently doses several times daily with aceta-
minophen, with minimal relief. Mr. Walter’s examination revealed pain with postural 
changes and restricted motion in his lumbar spine. He had no leg weakness, reflex 
changes, or numbness. His doctor diagnosed mechanical back pain and, after ensur-
ing no history of drug or alcohol abuse and discontinuing acetaminophen, treated him 
with short-acting hydrocodone for disabling pain, with a prescription for 30 pills. 
Mr. Walter called the clinic after 1 week, reporting good results from the hydroco-
done, with mild constipation controlled by adding prune juice to breakfast and no 
cognitive effects. He requested a medication refill. The partner of Mr. Walter’s treat-
ing physician authorized four refills. Mr. Walter returned to the clinic in 1 month and 
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reported great satisfaction with his medication. He reported he could now grade his 
pain with a score of 6, on a scale of 0–10, instead of 9, and that he 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 before starting hydrocodone 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 discontin-
ued hydrocodone and requested consultation at a drug abuse facility.

Introduction

Patients with recalcitrant, disabling musculoskeletal pain, like Mr. Walter, may be 
candidates for analgesic therapy, with little benefit expected from coanalgesics. 
While short-acting opioids effectively reduced Mr. Walter’s pain and resulted in 
decreased disability, they failed to provide the long-lasting relief he needed for his 
constant, severe pain when used with more appropriate infrequent dosing. Mr. Walter 
discovered, as patients often do, that frequent dosing with a short-acting product 
would achieve longer lasting pain-relieving results. Failure of Mr. Walter to com-
municate the constant nature of his pain to the doctor and the doctor’s failure to 
provide clear medication limits resulted in a dissatisfactory follow-up visit for both 
parties. Mr. Walter’s frequent use of short-acting 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 significant improvement in functional ability, with a 
marked increase in work hours. Consultation with a drug abuse counselor resulted 
in a recommendation to switch to sustained-release opioids. Better clarifying 
Mr. Walter’s analgesic needs and utilizing risk management strategies provided in 
Chap. 3 might have avoided the conflicts experienced by this patient.

Analgesic pain medications include a wide assortment of therapies (Table 19.1). 
Analgesic medications reduce peripheral or central sensitization or enhance activity 
of central descending inhibitory pathways. Determining appropriate therapy for 
individual patients requires a thorough understanding of the patient’s pain diagnosis 
and symptoms. While non-opioid and opioid analgesics were designed to reduce 
pain severity, coanalgesic medications were developed to treat alternative medical 
conditions but also offer analgesic properties. Coanalgesics are most commonly 
used to treat neuropathic pain and chronic headache and include medications 
originally designed to reduce mood disturbance and epilepsy.

While each analgesic medication category offers potential benefits, no individual 
drug is likely to help the majority of patients with chronic pain. A large, systematic 



review of outpatient chronic pain management analyzed data from the existing lit-
erature to identify the number of patients needed to be treated to achieve an effec-
tive response for an assortment of medication therapies (Table 19.2).1 Number-
needed-to-treat (NNT) was defined as the number of patients needed to be treated 
to result in a single patient with moderate to severe pain achieving > 50% pain relief 
compared with placebo. NNT values between 2 and 4 were considered to indicate 
effective treatment. None of these individual therapies was effective for most 
patients. These data show that a variety of therapies may be effective for chronic 
pain, but the individual patient will probably need to try several therapies before 
finding one that works well for him or her.

Selecting Pain Relief Medication

Some types of chronic pain, such as neuropathic pain and headache, can be effec-
tively treated with coanalgesic therapy, such as tricyclic antidepressants and neu-
rostabilizing antiepileptic drugs. These therapies, however, are much less effective 
for other common painful conditions, such as musculoskeletal pain. For severe pain 
complaints, analgesic medications are often needed, either as short-term therapy for 
intermittent management of pain flares or long-term therapy for persistent, constant, 

Table 19.1 Analgesic categories

Drug class Options

Non-opioid analgesics Acetaminophen
 NSAIDs
Opioid analgesics Immediate-release opioids
 Sustained-release opioids
Coanalgesics Antidepressants
 Neurostabilizing antiepileptics
 Muscle relaxants
 Topical agents (lidocaine, capsaicin)

NSAIDs nonsteroidal anti-inflammatory drugs

Table 19.2 NNT for effective analgesia (based 
on McQuay et al.1)

Medication NNT

Oral analgesics 
 Acetaminophen 2.9
 Ibuprofen 2.0
 Tramadol 8.2
 Propoxyphene 7.5
Topical NSAIDs 3.0
Antidepressants 3.0
Antiepileptics 2.5
Topical capsaicin 3.9

NSAIDs nonsteroidal anti-inflammatory drugs
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disabling pain. Choice between non-opioid and opioid analgesics requires a com-
parison of efficacy, safety, and tolerability.

Short-acting analgesics may be used to treat intermittent, severe pain flares, 
while long-acting or sustained analgesics and adjuvant coanalgesic therapies are 
effective for reducing persistent disabling pain. Opioids provide stronger analgesic 
potency for non-inflammatory pain than non-opioid analgesics without risk of 
prostaglandin-related side effects. About 30% of primary care patients prescribed 
opioids for chronic pain, however, demonstrate medication misuse or abuse, includ-
ing reporting lost/stolen prescriptions, obtaining opioids from secondary sources, 
and repeatedly requesting early refills.2

Non-opioid Analgesics

Intermittent, mild to moderate severity pain can often be effectively managed with 
non-opioid analgesics:

● Acetaminophen
● Nonsteroidal anti-inflammatory drugs (NSAIDs)
● Tramadol

A prospective study randomly assigning emergency department patients with acute 
traumatic pain to intravenous treatment with an acetaminophen analogue, diclofenac, 
or tramadol showed similar analgesic response with each analgesic therapy.3 
NSAIDs effectively reduce inflammation in addition to providing analgesia.

Prostaglandin effects from non-opioid analgesics contribute to significant organ 
toxicity, particularly with long-term use. Concern about long-term effects of chronic 
analgesic use is especially important in patients with chronic pain, due to expectations 
of long duration of pain complaints and requirements for analgesic therapy. An 
estimated 2% of adults in both Europe and the USA consume daily non-narcotic 
analgesics.4,5 Annual costs associated with toxicity from non-opioid analgesics in 
the USA approach $1.9 billion.6 Nearly 75% of this cost is related to 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 15–30% of NSAID users. Gastroprotective agents are two to four 
times more likely to be used in patients with arthritis when they are treated with 
NSAIDs.7 Cyclooxygenase-2 (COX-2) selective inhibitors result in lower risk of GI 
side effects than non-selective NSAIDs. For example, overall incidence of GI adverse 
events was 19% for placebo, 26% with celecoxib, and 31% with naproxen in a com-
parative trial in patients with rheumatoid arthritis.8 Increased risk of cardiovascular 
events with COX-2 selective agents, however, limits their clinical usefulness.9,10

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.11 Renal effects of non-opioid analgesics can include fluid retention, 
edema, hypertension, and congestive heart failure. Nephrotoxic risks increase with 



analgesic overuse, with renal impairment in 65% and renal papillary necrosis in 
27% of chronic analgesic overusers.12 Renal toxicity risks are not reduced with 
COX-2 inhibitors.13

Analysis of female participants in the Nurse’s Health Survey identified even 
infrequent analgesic use as an independent risk factor for developing hypertension.14 
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 hypertension, diabetes, and smoking, risk for 
developing new-onset hypertension was increased similarly for women using aspirin, 
acetaminophen, or NSAIDs (Fig. 19.1). A more recent survey similarly evaluated 
risk of incident hypertension in 16,031 male health professionals.15 Incident hyper-
tension was significantly linked to the number of analgesic pills consumed weekly. 
Compared with patients taking no analgesics, those taking 15 or more pills weekly 
had a relative risk of developing hypertension of 1.48 (P < 0.001). Among individual 
analgesics, hypertension risk was significantly increased in men exposed to each 
individual category at least 4–5 days per week (multivariate adjusted relative risk = 
1.59 with acetaminophen, 1.15 with NSAIDs, and 1.29 with aspirin). Hypertension 
risk is perhaps greater in elderly patients with established hypertension because 
NSAIDs reduce diuretic efficacy. For example, adding NSAIDs to diuretics doubled 
the risk for hospitalization from congestive heart failure in a large survey of more 
than 10,000 patients.16

Fig. 19.1 Risk of new-onset hypertension in women treated with analgesics. NSAIDS nonsteroidal 
anti-inflammatory drugs (based on Dedier14).
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Opioid Analgesics

Opioid treatment of chronic, non-malignant pain remains controversial. Opioids 
offer stronger analgesic potency than non-opioid analgesics, without prostaglan-
din-related adverse events. Although expert opinion suggests that, in many 
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circumstances, improved efficacy and reduced organ toxicity with opioids com-
pared with non-opioid analgesics outweighs the risks for misuse and abuse,17–19 
many clinicians continue to be uncomfortable with an expanded role for opioids 
from malignant to non-malignant chronic pain. This has resulted in marked dif-
ferences in the prevalence of opioid prescriptions for chronic pain among medical 
practices (Fig. 19.2).20–22

Superior long-term tolerability is perhaps the most significant benefit of 
opioid analgesics, as opioids typically offer only modest additional efficacy bene-
fit in comparison to non-opioid analgesics. In a randomized, comparative study, 36 
patients were treated with NSAIDs (maximum daily dose: 1,000-mg naproxen), 
short-acting opioid (maximum daily dose: 20-mg oxycodone), or combined short- plus 
long-acting opioid (maximum daily dose: 200-mg morphine).23 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 therapies 
(Fig. 19.3). Short-acting opioids are often combined with non-opioid analgesics 
(e.g., hydrocodone plus acetaminophen [Vicodin, Lorcet] and oxycodone plus aspirin 
[Percodan] or acetaminophen [Percocet]). Selecting opioid-only preparations or 
combination drugs with a lower dosage of non-opioid analgesic (e.g., Norco) can 
minimize additional undesirable prostaglandin-related adverse effects.

Pain relief efficacy can be maintained long term when low doses of opioids 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 tolerance.24 Pain and disability 
were similarly reduced in a long-term study of 33 patients with low back pain 
followed for a mean of 32 months.25 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. 19.2 Opioid prescribing habits. NSAIDs nonsteroidal anti-inflammatory drugs (based on 
Mantyselka et al.20; Clark21; Eriksen et al.22).



Incorporating Opioids into the Overall Management Plan

Opioids may be considered to be a component of multidiscplinary pain management for 
patients with disabling pain who have failed other therapy (see Box 19.1). Opioids should 
be incorporated into a comprehensive treatment plan, which may include physical ther-
apy, 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 opioids can improve pain control for 
some patients. Eckhardt et al. evaluated experimental pain in healthy controls treated 
with placebo, gabapentin, morphine, and the combination of these medications.26 
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 addi-
tion of both morphine and gabapentin increased pain tolerance by 76%.

Constipation can become a treatment-limiting side effect with opioids, especially 
in patients concomitantly treated with other constipating medications, such as tricy-
clic antidepressants. Constipation can be reduced by adding an exercise program, 
fiber-rich foods, and stool softeners, as needed. Selection of opioid may also influ-
ence constipation. In a large study of more than 1,800 patients with opioid-treated 
pain, constipation was more likely to occur with oxycodone (6.1%) or morphine 
(5.1%) in comparison with transdermal fentanyl (3.7%).27 Clinical experience 
supports reduction in constipation when patients are switched to fentanyl [Duragesic]. 

Fig. 19.3 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 Jamison et al.23).

Box 19.1 Reasons to consider opioids for non-malignant pain
● Analgesic overuse
● Inadequate response from other therapy
● Significant disability
● Severe pain that limits ability to participate in rehabilitation

Selecting Pain Relief Medication 355
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A new, matrix fentanyl membrane patch designed with a reduced drug load 
[Matrifen] is available outside of the US, with clinical trials underway in the US as 
of the publication of this book.37

While opioids are most effective in reducing non-neuropathic pain, they may also 
be used for disabling neuropathic pain, although pain reduction may be less and dose 
requirements may be higher. Total pain relief with opioids was evaluated in four sin-
gle-dose studies with 168 patients.28 Pain relief occurred with both groups, with a 
significantly greater response among patients with non-neuropathic pain (P = 0.02) 
(Fig. 19.4a). In a second study, the dosage of opioid buprenorphine necessary to 
reduce pain by at least 50% was compared in 21 patients treated initially for non-
neuropathic post-operative thoracic surgery pain and again 1 month later for posttho-
ractomy neuropathic pain (Fig. 19.4b).29 While pain reduction was successfully 
achieved for both acute non-neuropathic pain and subsequent neuropathic pain, the 
opioid dosage necessary to achieve comparable pain relief was significantly elevated 
for the neuropathic pain (P < 0.001).

Opioid Abuse and Misuse

A major barrier to use of opioids in patients with chronic pain is the significant 
concern about medication misuse and abuse. A recent comparison of patients prescribed 

Fig. 19.4 Opioid efficacy for 
neuropathic pain. (A) Pain relief 
for neuropathic vs. non-neuropathic 
pain (based on Cherny et al.28). 
(B) Dose-response for neuropathic 
vs. non-neuropathic pain (based 
on Benedetti et al.29).
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opioids for non-malignant pain identified abusive behaviors in 24–31% (Fig. 19.5).30 
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.31 None of the baseline patient characteristics studied could be 
used to predict which patients would later develop abusive behaviors, including 
history of previous drug or alcohol abuse, abnormal scores on abuse screening 
tools, high pain severity, high perceived need for opioids, or depression. Identification 
of abusive behaviors in 25–30% 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.

As described in detail in Chap. 3, risks for inappropriate opioid use are minimized 
by adhering to specific requirements for patient selection, treatment targets, and fol-
low-up requirements. 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. Realistic treatment 
goals should be established (Table 19.3), with therapy continuation contingent upon 
goal attainment (Table 19.4).

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. 

Fig. 19.5 Documented possible medication abuse behaviors in primary care outpatients pre-
scribed with opioids. Data obtained from 6-month chart review (based on Reid et al.2,30).
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Frequent pain flares that occur daily or several times daily should be managed with 
self-administered physical therapy modalities (such as heat, ice, oscillatory move-
ments, or trigger-point therapy) and psychological 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 healthcare providers benefit from 
understanding the equivalency of a long-acting medication with short-acting 

Table 19.3 Sample treatment goals for opioid therapy

Endpoint goal Appropriate goal Inappropriate goal

Pain relief Pain reduction to moderate 
severity

Complete relief of all pain – to 
become free of all pain

Reduction in number, severity, 
or duration of pain flares

Elimination of any pain flares

Development of techniques to 
treat pain flares

Functional improvement Increase tolerance for sitting, 
standing, or walking by 
specific amount: sit or 
stand 1 hour; walk ½ mile

Feel comfortable while main-
taining significant disability

Resume aggressive sports in 
which patient participated 
in youth

Return to regular work with no 
need to modify routine or 
work simplification

Increase household chores: 
laundry 2 days per week, 
dinner preparation 3 nights 
per week, grocery shopping 
once weekly

Resume yard work
Return to school or reduce 

school absences from pain 
to no more than once monthly

Return to work, e.g., return to 
work part time or at modified 
duties with a strategy to increase 
toward baseline work level

Participate in retraining or educa-
tion to improve work readiness

Increase social/leisure 
activities: resume walking pro-
gram, biking, swimming, or 
other sport; attend movies, 
concerts, or children’s 
performances

Other Develop pacing skills and 
work simplification to 
assist in increasing activity 
level without intolerable 
increase in pain flares

Improve anxiety, mood, marital 
strife, relationship issues

Improve sleep disturbance



medications that have been used previously. Table 19.5 provides a comparison 
between comparable doses of short- and long-acting opioid analgesics. Although 
opioids do not have a ceiling dose to set the maximum dose that may be prescribed, 
general practitioners should probably seek consultation 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).

Maintenance of low opioid dosage limits the development of tolerance and oppor-
tunities for medication abuse in the clinic. This practice is also supported by basic 
science research. Numerous experiments in rodents have convincingly shown that 
chronic exposure to high doses of opioids alters neurotransmitter activity in pain-pro-
voking pathways, resulting in a paradoxical hyperalgesia or increased sensitivity to 
pain.32 Therefore, lack of long-term efficacy with high doses of opioids may occur 
from the combination of lowering of the pain threshold and medication tolerance.

Table 19.4 Sample endpoint achievement with opioids: identification of effective therapy

Endpoint goal Response suggests effective 
therapy: realistic goals achieved

Response suggests ineffective ther-
apy: realistic goals not achieved

Pain relief “My pain is now more 
tolerable, with moderate 
pain severity.”

“My pain was about 50% 
better with the medication, so I 
doubled the dose to try to totally 
get rid of my pain.”

Functional 
improvement

“I have been able to do my 
walking program every other 
day now and my stretching 
exercises each morning.”

“My pain is really well controlled. 
Now when I lay on the sofa 
watching television all day, I’m 
really comfortable.”

“I have gone back to work 
part-time.”

“I have started doing more house-
hold chores: laundry, cooking, 
mowing the yard.”

“I get out of bed every morning 
and fix breakfast for the 
kids instead of laying in 
bed all day.”

Other “I take my pain pills at night and it 
knocks me out for a good night’s 
sleep.”

“When I really want to overdo activi-
ties, I just double up on my pain 
medication to control the pain 
before it starts.”

“If I know it’s going to be a stressful 
day, I take a couple of extra pain 
pills to keep things under better 
control.”

“I don’t seem to worry so much, now 
that I’m taking the pain pills. I’m 
a lot calmer.”
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Coanalgesics

Coanalgesic or adjuvant therapy enhances pain-relieving benefits in patients utiliz-
ing a variety of pain reduction therapies, including analgesics. Both topical and 
systemic agents are available:

● Topical agents

 – Capsaicin (Zostrix)
 – Lidocaine patch (Lidoderm)

● Systemic agents

 – Antidepressants (e.g., Elavil, Norpramin, Cymbalta)
 – Neurostabilizing antiepileptics (e.g., Neurotin, Lyrica)
 – Tizanidine (Zanaflex)

In general, coanalgesics most effectively reduce pain caused by neuropathy, 
chronic headache, and fibromyalgia. Comorbid mood and sleep disturbance may 
also be reduced using antidepressants and some antiepileptics. Sleep disturbance 
may also be lessened with tizanidine.

As with non-opioid and opioid analgesics, no single coanalgesic therapy is 
effective for most patients. NNT was determined for 58 outpatients with chronic 
peripheral focal neuropathic pain syndromes randomized to treatment with 5% 
lidocaine or placebo patches.33 The NNT to obtain one patient with a 50% reduction 
in pain was calculated at 4.4 for lidocaine patches in this study. The authors 
compared this number to literature reports of NNT for patients with postherapeutic 
neuralgia (Fig. 19.6).

Antidepressants

Analgesic properties of antidepressants are independent of their mood-relieving 
qualities, with analgesia occurring in patients without comorbid depression. Among 

Table 19.5 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-mcg 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-mcg fentanyl patch every 48–72 hours
 10-mg methadone twice daily
 50-mg morphine twice daily or 100 mg 
  once daily



different classes of antidepressants, tricyclics have the most potent analgesic 
effects. In two double-blind studies, 57 patients with painful diabetic neuropathy 
were randomized to treatment with amitriptyline, desipramine, fluoxetine, or placebo.34 
Mean daily doses were 105 mg amitriptyline, 111 mg despiramine, and 40 mg fluox-
etine. Pain relief was superior to placebo for both tricyclic antidepressants 
(P < 0.05) but not fluoxetine (Fig. 19.7). There were no significant differences in 
efficacy between the two tricyclics.
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better pain relief.
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Among the newer antidepressants, serotonin and norepinephrine reuptake inhibi-
tors, such as venlafaxine and nefazodone, and noradrenergic and specific seroton-
ergic antidepressants, such as mirtazapine, offer the most promise for providing 
analgesia. Both of these classes of antidepressants affect α

2
-adrengeric receptors 

and κ
1
,κ

3
, δ-opioid receptors, which may contribute to their analgesic properties.35
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Neurostabilizing Antiepileptics

Antiepileptic drugs with neurostablizing properties reduce neuronal excitability by 
blocking sodium and calcium channels and acting as gamma-aminobutyric acid 
mimics. Antiepileptics, such as gabapentin, pregabalin, carbamazepine, baclofen, 
valproate, topiramate, and others, provide modest analgesic benefit and reduction 
of neuropathic pain and chronic headaches. Pain relief with antiepileptics is similar 
to that achieved with tricyclic antidepressants. For example, 25 patients with dia-
betic neuropathy were randomized to treatment with gabapentin (mean dosage = 
1,565 mg daily) or amitriptyline (mean dosage = 59 mg daily) for 6 weeks.36 There 
were no significant differences in pain reduction between gabapentin and amitriptyl-
ine throughout the 6 weeks of treatment. At least moderate pain relief was experi-
enced by 52% with gabapentin and 67% with amitriptyline.

Muscle Relaxants

Most muscle relaxants or antispasmodic medications offer minimal long-term 
benefit for chronic pain. Tizanidine has been shown to effectively reduce pain 
and sleep disturbance in patients with chronic headache and neuropathic pain. 
Tizanidine acts as an alpha 2-adrenergic receptor agonist, similar to the analgesic 
mechanism for clonidine.

Topical Agents

Effective topical agents for neuropathic pain include 5% lidocaine patches and 
capcaisin cream. In addition to reduction in neuropathic pain, these treatments also 
provide minimal systemic adverse effects.

Summary

Analgesia may be enhanced by prescribing analgesics and coanalgesics. Coanalgesics 
are most beneficial in patients with neuropathic pain, chronic headache, and fibro-
myalgia. Some coanalgesics may also be used to reduce mood and sleep distur-
bances. Risks of gastric and renal toxicity with long-term use of non-opioid 
analgesics are minimized with opioid analgesics. Opioid therapy may also be con-
sidered 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 25–30% of patients with chronic non-malignant pain treated 
with opioids. Both patients and clinicians must be cognizant of this risk and reduce 
the likelihood of abuse by establishing specific treatment targets, requiring strict 



 medication schedule compliance, making continued treatment contingent on goal 
attainment, and arranging regular follow-up assessments.

Test Your Knowledge

1. Which of the following medications has/have analgesic properties:

a. NSAIDs
b. Opioids
c. Antidepressants
d. Neurostabilizing antiepileptics
e. A and B
f. All of the above

2. Which of the following analgesics or coanalgesics have a NNT suggesting effec-
tive treatment:

a. Acetaminophen
b. Ibuprofen
c. Tricyclic antidepressants
d. Propoxyphene
e. A, B, and C
f. All of the above

3. 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

4. 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 medications 
as long as they provide valid police reports of theft or other documentation.

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

5. 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

Test Your Knowledge 363
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d. Employees with no abuse history
e. A and B
f. All of the above

6. 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

Answers: 1f, 2e, 3b, 4e, 5a, 6e
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Chapter 20
Managing Pain at End of Life

Key Chapter Points:
● End-of-life care can be broadly defined as services needed during the terminal 

stages of an incurable illness with a likely prognosis of ≤1 year.
● Pain occurs in most patients during the course of a terminal illness and in about 

half of the patients during their final days.
● Palliative care during the end of life is designed to enhance comfort and quality 

of life by addressing physical symptoms, emotional distress, family issues, and 
spiritual needs.

● More than half of hospice services are provided for non-cancer, terminal 
illnesses.

● Most patients receive hospice services in the home or residential settings.

Key Words End of life, Hospice, Palliative, Terminal

Case History

Mrs. Sepulveda is a 52-year-old wife and mother of two teenage daughters. She has 
widely metastatic breast cancer and has recently applied for hospice services. 
At her doctor’s appointment, she approaches several areas of concern: “I spoke 
with the hospice nurse and was relieved to hear they’ll provide home services. I am 
concerned about worsening pain as my disease progresses. And I’ve been keeping 
my husband up at night with problems sleeping. I was hoping you might prescribe 
something stronger for my pain and maybe something for sleep. I also feel so guilty 
about leaving the girls and know they’re grieving, although they always try to keep 
up a cheerful face and tell me I’ll be cured.” After glancing at his watch, her doctor 
replies, “Yes. We’ll take care of everything when we need to. Don’t worry about 
your family. They’ll be fine. See you in two weeks.”

D. Marcus, Chronic Pain: A Primary Care Guide to Practical Management, 367
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Introduction

Caring for patients during the terminal stages of illness requires a holistic 
approach to address more than simply medical needs and physical symptoms. 
Like Mrs. Sepulveda, patients often turn to their healthcare providers for end-of-
life counseling. Negative emotions expressed by patients can be met with an 
empathic ear, encouraging the patient to continue communication, or with lack of 
empathy, discouraging further discussion, as in the case of Mrs. Sepulveda. 
Providing an empathetic environment reduces patient’s depression and improves 
patient’s quality of life and patient’s investment in participating in cancer treat-
ment.1 A recent study evaluated communication about emotionally charged issues 
between oncologists and patients with advanced cancer.2 In this study, one in 
three conversations contained at least one opportunity for the oncologist to 
acknowledge a patient’s expression of negative emotion; however, an empathetic 
response occurred only 27% of the time. Over 40% of oncologists never used an 
empathetic statement. A typical example of a non-empathetic response that dis-
couraged further communication was premature reassurance: “Give us time. We 
are getting there.” Similar to the response Mrs. Sepulveda received, the doctor 
may that believe these comments are supportive and optimistic; however, failure 
to specifically ask more about endorsed pain, sleep disturbance, and emotional 
distress within the family effectively dissuades any additional conversation.

Clinicians are often uncomfortable confronting end-of-life issues, possibly fear-
ing inadequacy in addressing the patient’s varied needs beyond simple medical 
advice, viewing death as a sign of their own failure in patient care, and feeling dis-
comfort about their own spiritual understanding of death. This chapter will describe 
the important and diverse roles to be fulfilled or coordinated by the clinical team in 
end-of-life treatment, focusing on pain management.

Defining End-of-Life Care

End of life is often defined as the final stages of a terminal illness when the prognosis 
is considered to be ≤6 months. A more robust and clinically useful understanding of 
end-of-life care includes management of patients with chronic, life-limiting disease 
who might be reasonably expected to die within the next year. This broader defini-
tion provides important service opportunities for patients and their families during 
the final stages of illnesses that may extend beyond 6 months.

End-of-life pain is managed using principles of palliative care, defined as the 
total care of patients for whom curative treatment is not possible.3 Healthcare 
providers need to address end-of-life concerns for both the patient and their fam-
ily members. Frequently endorsed end-of-life needs for both patients and family 
were catalogued in a recent study interviewing terminal patients and their signifi-
cant others (Table 20.1).4 End-of-life care focuses on maintaining quality of life 



as long as possible, ensuring safe and comfortable dying, self-determined life 
closure, and effective grieving of those left behind. Patients and their significant 
others need clear information about prognosis to allow for opportunities for 
growth and life closure during the dying process. Healthcare providers also need 
to ensure that each patient will have an actively engaged, readily accessible treat-
ment team throughout the terminal process and into the post-death period for the 
remaining family. In  addition, nine of ten cancer patients prefer to die at home in 
order to continue a normal routine as long as possible and maintain close contact 
with loved ones.5,6 The likelihood of dying at home increases when a patient lives 
with a caregiver, has stated a preference to die at home, and has a family physician 

Table 20.1 Common concerns for terminal patients and their families

Areas of patient’s concern Specific issues

Deteriorating health status Increasing patient’s disability
Decreasing patient’s quality of life
Increased reliance on others for basic care

Decreased independence Frustration by patients and families
Patient anger at feeling mothered or overprotected

Social isolation Restricted mobility reduces social participation for patient
Caregiver duties reduce social participation 

for family members
Family burden Patients feel guilty about relying on family members 

for care
Family members are generally willing to care for 

the patient
Limited resources Patients receive most support from family, friends, and 

specialist nurses. Patients often feel additional support 
and services are needed but unavailable

Poor access to community 
services

Limited ability to travel to doctor visits or receive follow-up 
appointments

Financial limitations
Need for assistive equipment

Acceptance Patients and family members desire honest assessments 
of prognosis

Patients and family are usually aware of terminal status, 
even when not openly discussed by the clinical team

Depression Depressive symptoms further restrict patient’s activity 
and quality of life

Patient depression adds to guilt and burden imposed on 
family members

Concerns about the future Fears about future deterioration
Fears about uncontrolled symptoms
Desire to die at home
Worries about family after patient dies

Based on Fitzsimons et al.4
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who makes home visits.7 Healthcare providers need to identify preferred end-of-
life locations for their patients and help facilitate achieving death in their pre-
ferred environment. Needs are best met by including outpatient and visiting 
nursing support, social services, spiritual counseling, and psychological therapy 
with the treatment team.

Unfortunately, doctors are often poorly trained to address the diverse needs for 
patients facing the end of life. A recent survey of medical students in their final year 
of training in both the UK and USA identified deficiencies in both groups of stu-
dents, with substantially greater training deficits among US-trained medical stu-
dents.8 The average number of patients dying for whom students participated in 
management was similar for both groups of students (N = 6). Formal course work 
or a clinical rotation in end-of-life care was completed by 85% of UK students and 
only 25% of students in the USA (P < 0.0001). Most UK students reported their 
dying patients had been managed in a way that they would want the death of them-
selves or a family member to be handled (79%), while this same sentiment was 
endorsed by only 3% of US students  (P<0.0001). A total of 38% of UK students 
felt that they were very well prepared to manage pain at the end of life, compared 
with only 19% of US students (P < 0.0001). All doctors managing patients with 
chronic illness need to achieve an adequate level of knowledge and comfort for 
managing end-of-life issues to ensure that patient needs are addressed and ade-
quately met during their final stages of illness.

Pain at End of Life

Pain is a common and distressing end-of-life symptom. The importance of iden-
tifying and treating end-of-life pain was highlighted by a recent study asking 
patients participating in palliative or hospice care about end-of-life symptoms.9 
Pain occurred in 82% of patients. Although lack of energy occurred more often 
than pain (92%), pain was most often listed as the single most distressing symp-
tom (Fig. 20.1).

Caregivers for 674 patients dying in one of 230 long-term care facilities in four 
states in the United States (Florida, New Jersey, North Carolina, and Maryland) 
were interviewed about symptoms occurring during the last month of each patient’s 
life. Pain occurred in 59% of patients with about one in three patients experiencing 
untreated or ineffectively treated moderate to severe intensity pain during their final 
weeks and days of life (Fig. 20.2).10 A retrospective review of 185 dying patients 
from five long-term care facilities in Canada reported pain in 44% of patients dur-
ing their last 48 hours of life.11 An earlier prospective study of 200 consecutive 
hospice patients similarly reported pain in 51% of patients during the last 48 hours 
before death, with about half of these patients developing new pains and the 
remainder experiencing exacerbations of previously controlled pain.12 Opioids were 
used by 91% of patients prior to the last 48 hours of life, with the dosage increased 
during the last 48 hours in 44%, unchanged in 43%, and decreased in 13%.



Fig. 20.1 Single most distressing end-of-life symptom. Patients were asked to record that symp-
tom which was most distressing or bothersome. Among all individual symptoms, pain or discom-
fort was most commonly endorsed as most distressing. Percentages of patients endorsing each 
symptom are shown in the pie chart. (Based on Kutner et al.)9
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Fig. 20.2 Pain during the last month 
of life (based on Hanson et al.10). 
Nearly 60% of patients experienced 
pain during their final month of life, 
with only 20% of those with pain 
reporting effective pain control. Pain 
was moderate to severe in 62% of 
those with pain.
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Other, 21
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Assessment

End-of-life needs are often varied and may be overlooked during typical patient 
appointments focusing on medical issues. The primary care treatment team provides 
a critical role in assessing patient needs:

● Providing a familiar staff to coordinate specialist care
● Maintaining regular contact and communication
● Ensuring that the patient understands the diagnosis and treatment options
● Providing access to community services for both patient and family
● Providing an opportunity for the patient and family to share concerns, fears, 

frustrations, guilt, and anger in a familiar, nonjudgmental forum
● Assessing for emotional distress

When facing incurable disease, patients and their families are generally seeking valida-
tion of symptoms, support through difficult times, and therapies to reduce distress. 
Doctors need to recognize that reports of distress do not need to be met with suggestions 
for correction or cure. The empathetic doctor provides a valuable resource of informa-
tion, support, and emotional strength for the terminal patient. Identifying specific con-
cerns for patients and families may be facilitated by utilizing a needs checklist (Box 
20.1). Reviewing this checklist can help identify additional team members whose serv-
ices are needed by the patient and foster open communication about unmet needs.

Common distressing end-of-life symptoms may be evaluated and monitored 
using the Edmonton System Assessment Scale, which has been validated in patients 
with cancer (Box 20.2).13–15 Alternative versions of this assessment tool are availa-
ble online at the Center to Advance Palliative Care (http://www.capc.org/) and 
http://www.palliative.org/.

Box 20.1 Palliative-care-needs checklist

Please tick all check boxes that describe needs you would like to have 
addressed by your treatment team:

 ❑ More information about your diagnosis
 ❑ More information about your treatment
 ❑ Information on alternative treatments
 ❑ Counseling for depression or anxiety
 ❑ Family counseling to help with anger, guilt, or depression
 ❑ Help with daily activities and independence
 ❑ Help with financial problems
 ❑  Information on obtaining support services (transportation, adaptive equip-

ment, visiting nurse, meals on wheels, help with housework, hospice, etc.)
 ❑ Arranging home medical visits
 ❑ Spiritual counseling
 ❑  Establishing advance directives (e.g., living will, healthcare surrogate, 

power of attorney)

http://www.capc.org/
http://www.palliative.org/


Box 20.2 Edmonton System Assessment Scale (modified from Bruera et al.13)

Patient: 
Date:  Time: 
Completed by (circle): patient patient + caregiver caregiver alone

Please circle the number that best describes each symptom:

1. Pain
0  1  2  3  4  5  6  7  8  9  10
|  |  |  |  |  |  |  |  |  |  |

No pain Worst possible pain

2. Tiredness
0  1  2  3  4  5  6  7  8  9  10
|  |  |  |  |  |  |  |  |  |  |

Not tired Worst possible tiredness

3. Nausea
0  1  2  3  4  5  6  7  8  9  10
|  |  |  |  |  |  |  |  |  |  |

Not nauseated Worst possible nausea

4. Depression
0  1  2  3  4  5  6  7  8  9  10
|  |  |  |  |  |  |  |  |  |  |

Not depressed Worst possible depression

5. Anxiety
0  1  2  3  4  5  6  7  8  9  10
|  |  |  |  |  |  |  |  |  |  |

Not anxious Worst possible anxiety

6. Drowsiness
0  1  2  3  4  5  6  7  8  9  10
|  |  |  |  |  |  |  |  |  |  |

Not drowsy Worst possible drowsiness

7. Appetite
0  1  2  3  4  5  6  7  8  9  10
|  |  |  |  |  |  |  |  |  |  |

Best appetite Worst possible appetite
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Treatment

End-of-life treatment includes a holistic, palliative care approach. The treat-
ment team will generally need to address physical problems, including pain, as 
well as emotional, spiritual, and family needs (Fig. 20.3). Family concerns may 
include direct patient care, as well as personal distress. Treatment should 
include reducing caregiver stress by including at home medical services, respite 
care, adaptive equipment, and assistance with daily household chores. Team 
members must be readily available to provide services to help both the patient 
and their family and friends cope with death as a natural and final stage of the 
patient’s life.

The treatment team represents a valuable information resource to provide the 
patient and family with an understanding of disease course expectations in 
addition to prescribing treatments to reduce symptoms. For example, when 
patients describe symptoms, they need to hear what this symptom means (is it 
expected; does it represent disease progression), if it will worsen, and if it can 
be controlled:

“Most patients with your disease experience this symptom. Getting this symptom does/
does not mean that your disease is worsening. You should expect the symptom should only 
get a little bit worse/become more severe over the next few months. We’ll use this treatment 
now, and will add additional therapy when the symptom worsens to keep the severity down 
to moderate.”

8. Well being
0  1  2  3  4  5  6  7  8  9  10
|  |  |  |  |  |  |  |  |  |  |

9. Shortness of breath
0  1  2  3  4  5  6  7  8  9  10
|  |  |  |  |  |  |  |  |  |  |

No shortness of breath Worst possible shortness of breath

10. Other problem: 
0  1  2  3  4  5  6  7  8  9  10
|  |  |  |  |  |  |  |  |  |  |

No longer present Worst possible severity



Pain Control

When patients or family members report pain, the treatment team needs to provide 
information about the following:

● Whether pain is an expected occurrence in this terminal illness
● If the pain is caused by the disease, disease progression (e.g., tumor enlarge-

ment or metastasis), disease treatment (radiation effect), or another condition 
(e.g., additional myofascial pain)

● Expected pain prognosis during the end of life
● Reassurance that the pain will be treated to prevent it from becoming severe
● Concerns about drug dependence and addiction

Patients should be directly asked about pain symptoms at each visit, since patients 
may be reluctant to spontaneously describe pain, fearing that the development of 
pain heralds ominous disease progression and possibly fearing developing a 
dependence on pain medications.

Opioids are generally necessary to relieve moderate to severe end-of-life pain. 
Patients and their families should be educated about the important role for opioids 
in providing adequate analgesia, addressing possible concerns about addiction and 
side effects. Both medical providers and family members may excessively restrict 
opioids, concerned that high-dose opioids may hasten death. A prospective hospice 
study evaluated the relationship between opioid escalation and survival in 13 hos-
pitals across the USA.16 While higher opioid doses were linked to shorter survival, 
opioid dose was only one of the several factors in a multivariate analysis linked to 
reduced time to death, including cancer diagnosis, unresponsiveness, and pain 
severity. None of these factors individually explained >10% of the variance in time 
until death. Therefore, while opioid dosing was a factor in patient survival, this 
association was fairly weak, and the authors concluded that opioids should be 
administered to terminal patients in doses that achieve effective analgesia.

Palliative Care

Physical 
symptoms Emotional distress Spiritual needs Family concerns

Physician rx
Nursing care
PT and OT

Psychology
Psychiatry

Spiritual counselor
Clergy

Nursing care
Social services

Psychology

Fig. 20.3 Palliative care service providers. OT occupational therapy, PT physical therapy, rx 
treatment.

Treatment 375



376 20 Managing Pain at End of Life

Palliative sedation may be considered for terminal patients with refractory and 
distressing end-of-life symptoms. In a survey of 100 consecutive hospice inpatients, 
sedation was required in 20 patients to treat delirium (45% of patients requiring 
palliative sedation), nausea and vomiting (25%), seizures (15%), dyspnea (10%), 
and pain (5%).17 Unlike euthanasia, palliative sedation is designed to provide 
comfort measures and symptom relief without intending to hasten death. Sedation 
is generally achieved with benzodiazepines, although sedating antipsychotics, 
barbiturates, and general anesthetics may also be used. Nutrition and fluids are 
restricted during palliative sedation to improve comfort by reducing pulmonary, 
salivary, and gastrointestinal secretions that might otherwise result in coughing, 
vomiting, or need for suctioning, reducing urinary output to limit incontinence and 
the need for catheterization, and possibly reducing tumor-related edema. Dry 
mouth may be managed with fluid sips and oral hygiene.

Hospice Care

Hospice care is designed to provide a comprehensive team to maximize patient 
comfort during the end of life and provide necessary support to family members. 
Hospice service providers often include doctors, nurses, psychologists, home health 
aides, social workers, and clergy to address physical, emotional, and spiritual needs. 
Hospice services are most commonly performed in home or residential settings. 

Table 20.2 Hospice care options

Level of care Where care is provided Services provided

Home hospice when continuous 
nursing care is not necessary

Patient’s home Palliative medications
Nurse and home aide visits
Social worker
Dietician
Chaplain
Adaptive equipment

Continuous nursing care Patient’s home Palliative medications
24-hours nursing care
Home aide visits
Social worker
Dietician
Chaplain
Adaptive equipment

Inpatient care Hospice or hospital facility Inpatient treatment when dete-
rioration requires frequent 
therapeutic adjustments

Respite care when family 
caregivers require a reprieve 
due to exhaustion

Hospice or hospital facility 5-day transfer to medical 
facility



In the USA, 74% of patients receive hospice services outside of a hospital or hos-
pice facility.18 While hospice is often associated with cancer care, 56% of hospice 
services rendered in the USA in 2007 were for a non-cancer illness.16 Information 
about available hospice services can be accessed at the website of the National 
Hospice and Palliative Care Organization (http://www.nhpco.org) and their patient/
family-oriented Caring Connections site (http://www.caringinfo.org/).

Supportive care during the final stages of terminal illness may be provided at the 
patient’s home, in the hospital, or in other healthcare facilities (Table 20.2). A local 
hospice provider can be identified through the National Hospice and Palliative Care 
Organization website (http://www.nhpco.org). Hospice staff can assist families in 
determining when different levels of care are needed. Advance directive planning 
to establish end-of-life wishes and power of attorney can be assisted by using docu-
ments available on the Caring Connections website (http://www.caringinfo.org/).

Summary

The most clinically useful understanding of end-of-life care uses a broad definition 
including services needed during the terminal stages of an incurable illness with a 
likely prognosis of ≤1 year. Pain occurs in most patients during the course of a 
terminal illness and in about half of the patients during their final days. Patients 
facing the end of life should be offered multidisciplinary palliative care services to 
enhance comfort and quality of life by addressing physical symptoms, emotional 
distress, family issues, and spiritual needs. Residential patients often benefit by 
accessing hospice services, which should not be restricted to only patients with 
terminal cancer.

Test Your Knowledge

1. End-of-life care includes management of the following:

a. Physical symptoms
b. Emotional distress
c. Spiritual needs
d. A and B
e. All of the above

2. Which of the following is/are common concerns for terminal patients:

a. Social isolation
b. Family burden
c. Mood disturbance
d. Memory loss and hallucinations
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e. A and C
f. A, B, and C
g. All of the above

3. In the USA, what percentage of students have completed end-of-life training by 
completion of medical school:

a. 5%
b. 25%
c. 33%
d. 65%
e. 85%

4. About how many patients experience pain during an end-of-life illness:

a. 15%
b. 25%
c. 55%
d. 80%
e. 100%

5. Choose the correct statement about end-of-life pain management:

a. End-of-life pain can usually be managed with simple analgesics and adjunc-
tive therapy.

b. Palliative sedation is a type of euthanasia.
c. Addiction occurs in over half of terminal patients treated with opioids.
d. None of the above.
e. All of the above.

6. What percentage of hospice services is provided in a hospice center or 
hospital:

a. 25%
b. 35%
c. 50%
d. 75%

Answers: 1e, 2f, 3b, 4d, 5d, 6a
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Chapter 21
Appendices: Patient Educational Materials

Key Chapter Points:
● Patients with chronic pain are very interested in education about pain.
● Receiving basic information significantly improves physical and emotional 

symptoms in patients with chronic pain.
● Effective education delivery systems include brief instruction by a healthcare 

provider, written handouts, and multimedia aides.

Key Words Diet, Drug, Exercise, Fibromyalgia, Neuropathic pain, Relaxation

Case Histories

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 exercises, my pain gets 
worse and he yelled at me when I told him I don’t do them.

M. 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 and 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 every-
thing. Wish I knew what was really likely to be helpful.

An inability of medical professionals to provide clear diagnoses, explanations, 
and treatment courses for patients with chronic pain may result in the worsening of 
sickness behavior and dependence on the healthcare system.1 Patients understand 
this relationship and, like Ms. Stoll and Ms. Gray, they are usually eager to receive 
useful education from their healthcare providers. For example, an analysis of a 
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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 minority 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 therapist, 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) (see Fig. 21.1).3 The ability of patients to demonstrate 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 medication use with an allied 
healthcare worker plus three follow-up telephone calls resulted in a 47% reduction 
in headache activity compared with an 18% headache reduction in patients receiving 
only the doctor visit without supplemental 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 materials, television, and 
radio programs to 164 individuals with headache over 10 weeks decreased headache 
days by 50% and analgesic use by 30%.5 In addition, work absence decreased by 
45% and doctor visits decreased by 61%. Headache education administered via the 
Internet similarly improved headache, with a 31% reduction in headache activity.6

Appendices A–H 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. Studies support that 
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Fig. 21.1 Benefits of brief education about pain physiology for patients with chronic low back 
pain. Seventy-five patients with chronic low back pain (average pain duration: 3.9 years) were 
tested before and after a single informational session about pain physiology. Time between assess-
ments was 3.5 hours. Improvements were significant (*P < 0.01; **P < 0.001) (based on 
Moseley3).



providing written educational materials to patients with chronic back pain signifi-
cantly reduces both pain and disability (P < 0.05), with benefits maintained up to 18 
months.7,8 Supplementing oral education with take-home 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 sig-
nals through the nerves and spinal cord that distract or overload message circuits, 
thereby blocking access to pain signals. 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 – helps 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 about things other than pain, like 
temperature or gentle touch. 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 non-painful changes in touch or temperature, 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. A.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 
become 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 stimu-
lates the large nerves and closes the pain gate. After a few seconds, however, you 
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may pull the finger out of your mouth to look at it. 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 finding relief from gently rubbing the elbow.

Another way to activate the large, pain-blocking nerves is by using heat. If you 
have 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 
is because heat activates the temperature-sensitive nerves and closes the pain gates. 
Once you get out of the tub, you will 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 message, 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 dis-
tracted, pain severity will be maximized. For example, people often complete their 
day’s work while they have pain, only to find that the pain becomes intolerable 

Fig. A.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 stimulating 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.



once they get home at the end of the day. The work activities helped distract the 
brain from the pain messages. Also, there is 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 actually cause the pain to become magnified. When lying in a 
dark, quiet room, 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 dis-
tract the brain from pain, including walking, biking, exercising, or practicing 
relaxation techniques.

How we think about pain can also affect how strongly we experiences pain sig-
nals. When children get bumps and bruises, parents can often kiss it and make it 
better. This does not mean that the children were faking their pain. They believe 
that their parents have the power to take their pain away. For children, kissing a 
boo-boo is believed to be an 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 do 
not 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 the pain gates by thoughts about pain.

Pain management skills work because the brain can moderate pain severity. 
When we feel 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 
our ability to cope with the pain (“There are techniques I can use to help control 
my pain”) helps close pain gates and reduces pain severity. Although no one can 
just think their pain away, knowing that you have skills and medications to help 
control your pain helps close pain gates to reduce pain severity and helps the treat-
ments work even better.

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 non-pain 
topics

Being out of shape Having positive pain expectations – “I can 
help control my pain”

Dwelling on pain

Having negative pain expectations – “There’s 
nothing I can do to help my pain”

Why Do Pain Management Skills Work? The Gate Theory 387
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Using Gate Theory in Pain Management

A variety of techniques you can practice to help close pain gates are as follows:

● 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 
will stop hearing a fan hum or even a toddler whine after a few minutes? The same 
is true for strategies that close pain gates. These strategies usually work for about 
15–20 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 exer-
cises while practicing relaxation or watching a television program, or walking out-
doors rather than on a treadmill) 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 signifi-
cantly improve the effectiveness of those therapies.

So get up from your chair, escape from your boredom, and close those pain 
gates!



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, I was afraid to 
do the exercises my doctor had prescribed, since exercise 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 exercising, 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 benefits: 
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 sometimes 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 help-
ful for protecting a newly injured area. The muscle spasm itself is also painful.

It is easy to see what happens to these structures when we do not exercise. If you 
have ever spent a couple of days in bed rest, due to illness or your pain, you proba-
bly 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 do not 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 repeti-
tions, the stretching exercises feel soothing. After the exercise session is over, however, 
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the muscles will probably go into spasm again. That is why you need to do stretch-
ing 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 mus-
cles 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 aggra-
vation 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 have stretched 
as far as you possibly can.

Pain Protection

Muscles and connecting structures, such as tendons and ligaments, provide impor-
tant 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 ligaments in good shape 
by exercise.

After we have been injured once, there is a natural tendency to try to avoid 
future injuries. For example, when I hurt my back while exercising, I was scared 
to start exercising again. It is 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 tendons become. This 
puts us at high risk for injury, from even slight trauma. When these tissues are out 
of shape, minor incidents, such as 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 I 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 do not 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. Do not increase the exer-
cise intensity too quickly, otherwise you will cause muscle spasm and increased 
pain. Do not exercise too little, or you would not achieve exercise benefits.



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 three to ten times.
● When pain flares up, do your exercise program, but reduce the 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

Lie 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 the stretch for 5 seconds. Relax for 10 seconds and repeat three times.

The following exercises should be performed while lying on your back on the floor

Exercise description Exercise drawing

Neck rotation
Rotate your neck slowly to the left, try-
ing to place your left ear flat on the floor. 
Hold for 5 seconds. Return to center and 
relax. Then rotate to the right and hold for 
5 seconds. Return to center and relax.

Shoulders and arms
Hold each arm outward at the shoulder 
so that your body makes a giant cross. 
Keeping your arms on the floor, bend your 
elbows to make a 90° angle. This is your 
starting position. Keeping your arms on 
the floor between the shoulder and elbow, 
rotate your forearms up and over, so that 
your fists become level with your waist. 
Rotate back to the starting position.

Whole-Body Stretches 391
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Raise both arms back over your head. 
(Like a police man has said, “Stick ‘em 
up!”) Breathe out and reach out with your 
arms in a half circle, first upward toward 
the ceiling, then downward to your sides. 
Breathe in and reach overhead again. If this 
is uncomfortable 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, grabbing right wrist with left hand 
and pulling the 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 directions. Hold. 
Repeat with the left arm and right leg.

Pelvis
Squeeze and tighten buttock muscles. 
Hold.

Tighten muscles in the stomach and but-
tocks, 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 pelvis. 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 to the 
right. Keep your head and shoulders on the 
floor to allow your pelvis to rotate.



Legs

Spread feet about 2 feet apart. Turn both 
feet inward toward the middle. Hold. 
Turn both feet outward so your arches are 
turned toward the ceiling. Hold.

Flare Management

Even if you practice your exercises and pain management techniques consistently, 
you will probably experience times of increased pain or pain flares. If the increased 
pain has the same characteristics as your typical pain, flare management 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 

painful 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, and then repeat until no 
further relief is noted. Then switch to turning the head toward the painful side, 
and proceed as stated earlier. 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 fin-
gers and hold for 12–60 seconds. Release the pressure, and proceed with 
your usual stretching exercises.
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Exercise and Activity Logs

Daily recording logs can serve as motivational tools and self-checks for patients to 
ensure that they are staying on task with their exercise program and plans for 
increasing activity level. Patients should be instructed to maintain daily logs and 
bring completed logs for review to follow-up appointments. A quick perusal of 
completed logs provides a quick glimpse into patient compliance, areas of diffi-
culty, and treatment efficacy.

Stretching Exercise Program

Stretching exercises should be done twice daily for 15–20 minutes in each exercise 
session. Stretching should be completed at least 4 days per week. Record the time 
spent stretching, as well as your pain levels before and after exercise.

Name:_____________________________; First day of log:_____/_____/_____

Morning stretches Evening stretches

Time (minutes) Pain before Pain after Time (minutes) Pain before Pain after

Sunday

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Do stretches in front of the television or with music playing.
Record actual time spent for performing stretches in each session.
Rate and log pain from 0 (no pain) to 10 (most severe pain imaginable).

Estimating Target Heart Rate, Using Heart Rate Reserve Method

● Formula for calculation: Target heart rate = [(maximal heart rate − resting heart 
rate) × 50%] + resting heart rate

  – Maximal heart rate = 220 − age
  – Target heart rate = [(220 − age − resting heart rate) × 50%] + resting heart rate
● Example: 50-year-old patient with a resting heart rate of 90 beats per minute
  – Target heart rate = [(220 − 50 − 90) × 50%] + 90
  – Target heart rate = 130 beats per minute



Week 1:

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 mile

½ mile

¼ mile

⅛ 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

½ mile

¼ mile

⅛ mile

Heart rate

Heart rate: record your heart rate at the end of your exercise session

Aerobic Exercise Log

Name:______________________________; First day of log:_____/_____/_____

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 walk-
ing on a treadmill, listen to a television or music while walking.

Week 3:

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 mile

½ mile

¼ mile

⅛ mile

Heart rate

Heart rate: record your heart rate at the end of your exercise session
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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 minutes

15 minutes

10 minutes

5 minutes

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 minutes

15 minutes

10 minutes

5 minutes

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 minutes

15 minutes

10 minutes

5 minutes

Heart rate

Heart rate: record your heart rate at the end of your exercise session



Sample Aerobic Exercise Log

Name:______________________________; First day of log:_____/_____/_____

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 walk-
ing on a treadmill, listen to a television or music while walking.

Week 1:

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 mile

½ mile

¼ mile ●

⅛ 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

½ mile ● ●

¼ mile ● ●

⅛ 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 ● ● ● ●

½ mile ●

¼ mile

⅛ mile

Heart rate

Heart rate: record your heart rate at the end of your exercise session

Exercise and Activity Logs 397



398 Appendix B Exercise and Pain Management

Week 1:

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

20 minutes

15 minutes

10 minutes ●

5 minutes ● ● ●

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 minutes

15 minutes ● ●

10 minutes ● ●

5 minutes

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 minutes ● ● ● ●

15 minutes ●

10 minutes

5 minutes

Heart rate

Heart rate: record your heart rate at the end of your exercise session

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.



Identifying and Resuming Normal Activities

Activity Assessment

Name:______________________________; First day of log:_____/_____/_____

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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Example of Completed Activity Assessment

Activity Assessment

Name:______________________________; First day of log:_____/_____/_____

1. Select desired target activity.

ÿ Shopping at an outlet mall with my daughter

2. List barriers to achieving target activity.

ÿ Unable to ride in the car for 2 hours to get to the stores
ÿ Unable to stay in one position, either standing or sitting, without changing 

position for more than 20 minutes
ÿ Unable to walk more than 45 minutes without needing to sit and rest
ÿ Unable to carry heavy packages
ÿ Afraid that daughter will become angry and disappointed if we leave before 

she has done shopping

3. Identify intermediate activity that can currently be accomplished.

ÿ Shopping at one store in the local mall

4. Develop short-term strategy for accomplishing intermediate activity.

ÿ Discuss strategy with daughter, including need to take breaks during shopping.
ÿ Use a lumbar support for the car ride.
ÿ Arrange to do some brief stretches that can be done while standing after arriv-

ing at the mall. Follow this with 15 minutes of walking in the mall before you 
start shopping.

ÿ Select only one store to visit and agree beforehand that you would not go to 
any other stores that day, even if there is a great sale.

ÿ Take a watch and agree to shop for only 1 hour before stopping.
ÿ Plan to get lunch after shopping to celebrate being together.
ÿ 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.

ÿ Successfully complete several brief trips to the local mall.
ÿ Gradually increase shopping time, remembering to take breaks to sit, stretch, 

and use pain management skills.
ÿ Identify rest stops on route to the outlet malls. Use rest stops to walk and do 

stretching exercises.
ÿ Identify 2 – 4 stores you will visit at the outlet mall.
ÿ Take breaks in between visiting each store.
ÿ Allow daughter to carry bundles to the car between stores to minimize carrying.
ÿ Do not be discouraged if your first attempt is not completely successful.



Appendix C
Psychological Screening and Pain 
Management Skills

Depression Screening

Hilton and colleagues developed and validated a ten-item screening tool for depres-
sion in medically ill patients, called the Depression in Medically Ill screen or DMI-
10.1 An adaptation of this self-report questionnaire is presented below:

Name:_______________________________________; Date:_____/_____/_____

Please rate each statement, considering how you have been feeling in the last 2 to 
3 days compared with how you normally feel:

Not true Slightly true
Moderately 
true Very true

Score = 0 Score = 1 Score = 2 Score = 3

I find myself stewing over things

I feel more vulnerable than usual

I am critical of or hard on myself

I feel guilty

Nothing seems to cheer me up

I feel like I have lost my core or 
essence

I feel depressed

I feel less worthwhile

I feel hopeless or helpless

I feel distant from other people

Scoring: Sum scores from each question. A total score ≥ 9 suggests depression

1Parker G, Hilton T, Bains J, Hadzi-Pavlovic D. Cognitive-based measures screening for depression 
in the medically ill: the DMI-10 and the DMI-18. Acta Psychiatr Scand 2002;105:419–426.
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Anxiety Screening

Spitzer et al. developed and validated a seven-item screening tool for anxiety in 
primary care patients, called the General Anxiety Disorder-7 (GAD-7).2 An adapta-
tion of this self-report questionnaire is presented below:

Name:_______________________________________; Date:_____/_____/_____

Choose one description for each item that best describes how many days have you 
been bothered by each of the following over the past 2 weeks:

None Several 7 or more Nearly every day

Score = 0 Score = 1 Score = 2 Score = 3

Feeling nervous, anxious, or on 
edge

Unable to stop worrying

Worrying too much about different 
things

Problems relaxing

Feeling restless or unable to sit 
still

Feeling irritable or easily annoyed

Being afraid that something awful 
might happen

Scoring: Sum scores from each question. A total score of 5–9 suggests mild anxiety, while a score 
≥10 suggests moderate to severe anxiety

2Spitzer RL, Kroenke K, Williams JW, Löwe B. A brief measure for assessing generalized anxiety 
disorder. The GAD-7. Arch Intern Med 2006;166:1092–1097.



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 using 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 anxi-
ety. Relaxation training, biofeedback, and stress management 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 ses-
sion 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 ten-
sion, work to release it before your pain flares.

● Cue-controlled relaxation uses a combination of deep breathing and repeti-
tion 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 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.
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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 thermom-
eter 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°F (probably to about 96°F).

● 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 train your body to 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 tighten-
ing 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 strategies can be 
used before attending a meeting with one’s boss or a child’s teacher, before begin-
ning 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 environments 
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 busi-
ness presentation – will result in a stress response. For others, 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 provoking. Understanding your 
body’s reaction to frequent situations allows you to plan to use relaxation tech-
niques and stress management immediately before each event to minimize the 
stress response and the impact stress will have on your chronic pain.



Appendix D
Pain Medications

Dosing Guide for Chronic Pain Medications

Medication Indication Adult dosage

Anti-depressants Depression
Neuropathic pain
Headache
Fibromyalgia
Sleep disturbance

Amitriptyline (Elavil®) 25–150 mg at bed
Duloxetine (Cymbalta®) 60 mg daily
Imipramine (Tofranil®) 25–150 mg at bed
Milnacipran (Ixel® – not available in the 
United States) 100–200 mg daily
Paroxetine (Paxil®) 10–20 mg twice daily
Sertraline (Zoloft®) 25–50 mg twice daily

Antiepileptics Neuropathic pain
Migraine
Fibromyalgia
Anxiety
Sleep disturbance

Gabapentin (Neurontin®) 100–300 mg 2–3 
times daily
Pregabalin (Lyrica®) 100 mg 3 times daily
Topiramate (Topamax®) 50–100 mg twice 
daily
Valproate (Depakote®; for migraine) 
125–250 mg twice daily

Muscle relaxant Myofascial pain
Sleep disturbance

Tizanidine (Zanaflex®) 1–4 mg at bed or 
twice daily

Non-narcotic analgesics Pain flares
Inflammation

Ibuprofen (Motrin®) 400 mg every 6 hours
Tramadol (Ultram®) 50–100 mg every 
6 hours

Opioids – short-acting Disabling pain flared Hydrocodone (Vicodin®, Norco®) 5–10 mg 
every 6–8 hours

Opioids – long-acting Disabling constant 
pain

Morphine (MS Contin®, Kadian®) 
15–30 mg twice daily
Methadone 5 mg twice daily
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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 
(see Fig. E.1). 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 addi-
tion, migraine sufferers notice a throbbing 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 choco-
late. Messages are also sent into the upper part of the cervical spinal cord, where 

Fig. E.1 Mechanism of migraine. Exposure to triggers (including foods, stress, changes in sched-
uling, or hormones) causes changes in pain chemical balance that trigger the trigeminal system. 
Activating the trigeminal system causes a variety of migraine symptoms: pain, nausea, cravings, 
and sensitivities to light, noises, and smells.
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they pass through the vomiting center, resulting in nausea during headache. In the 
cervical 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.

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 headache activity, includ-
ing serotonin, γ-aminobutyric acid (GABA), and endorphins. The right side of the 
scale contains chemicals that trigger headache, such as dopamine and norepine-
phrine. Exposure to certain foods or stress increases activity in the pain-producing 
chemicals in the right side of the scale and results in the increased likelihood of a 
headache occurring. Headache therapies work by increasing the activity of chemi-
cals on the pain-prevention side. Triptans, such as Imitrex®, Maxalt®, Relpax®, and 
Zomig®, and antidepressant medications, such as Elavil® or Paxil®, increase serot-
onin activity. Interestingly, nonpharmacological therapies, such as relaxation and 
biofeedback, have also been shown to increase serotonin activity. Antiepileptic 
drugs, such as Depakote®, Neurontin®, Lyrica®, and Topamax®, increase GABA 
activity. Pain pills increase endorphin activity. This increase in headache-protecting 
chemicals reduces the likelihood of headache (see Fig. E.2).

Fig. E.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 protect 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, such as stress and some foods such as red 
wine, increase activity or amounts of headache-producing brain chemicals.



2. Record headache severity everyday, 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 
(OTC)

4. Women: record any days with menstrual flow

Day 
___/___/___ Severity (0–3)

Medication used 
(prescription and 
OTC) Menstrual days

Morning Noon Evening Bed

Sunday

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Daily Headache Recording Diary

Instructions:

1. Record Sunday’s date in the first column.

Daily Headache Recording Diary 409
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Category Avoid Allowed Chemical

Meats Aged/cured meat: bacon, 
bologna, chicken liver, ham, 
pepperoni, salami, sausage

Beef, poultry, fish, eggs Nitrites
Tyramine

Nuts: peanuts and peanut 
butter, pumpkin, sesame, 
and sunflower seeds
Pickled herring, snails

Dairy Buttermilk
Ripened stinky cheese: bleu, 
brick, cheddar, emmentaler 
(Swiss), guyere, parmesan, 
provolone, brie, stilton, 
camembert, gouda
Sour cream

Cheese: American, 
VelveetaTM, cream 
cheese, cottage cheese, 
Ricotta
Milk
Yogurt (limit ½ cup 
per day)

Histamine
Phenylethylamine
Tyramine

Fruit Banana, fig, kiwi, mango, 
raisin, papaya, plum, 
strawberry

Apple, apricot, cherry, 
cranberry, nectarine, 
peach, pear, prune, 
watermelon
Citrus (limit ½ cup per 
day)

Tyramine

Vegetable Avocado, corn, eggplant, olives, 
onion, pickles and pickled food, 
sauerkraut, spinach, snow pea, 
tomato
Beans: broad, fava, garbanzo, 
lentils, lima, navy, pinto, soy

Artichoke, asparagus, 
beet, broccoli, carrot, 
cauliflower, lettuce, 
pea, potato, squash, 
string bean, zucchini

Histamine
Tyramine

Bread and 
cereal

Donuts, fresh homemade yeast 
bread and coffee cake, pizza, sour 
dough bread

Bagels, hot and cold 
cereal, crackers without 
cheese, commercial 
bread, English muffin, 
pasta, rice

Tyramine

(continued)

Headache-Free Diet

Adapted from American Council for Headache Education 
Tyramine Restricted Diet & Theisler CW: Migraine 
Headache Disease: Diagnostic and Management Strategies. 
Austintown: Aspen Publishers; 1990, pp. 111–112.

Only about 30% of people can identify specific food triggers. This diet is 
designed to identify individual foods that may be triggers for you. Specific foods 
are avoided to limit exposure to chemicals that can trigger headaches. Any food 
not listed in the AVOID column is allowed. Only a sample of allowed foods is 
listed.



Beverages Alcohol
Caffeinated: chocolate, coffee, 
tea, Mt. Dew®, cola

Caffeine-free soda: 
7-Up®, Sprite®, 
ginger ale
Fruit juice (except 
citrus)

Histamine
Phenylethylamine
Tyramine

Desserts Chocolate
Mincemeat

Cakes and cookies 
without yeast or 
chocolate
Gelatin
Ice cream and sherbet

Phenylethylamine

Additives Accent and seasoned salt, meat 
tenderizer
Monosodium glutamate (often 
listed as natural flavoring, 
hydrolyzed protein, carrageenan, 
or caseinate): this common 
food enhancer is found in 
many prepared foods. 
Avoid canned, frozen, and pre-
pared foods; food in jars; weight 
loss powders; dry soup/bouillon; 
potato chips; Chinese food
Nutrasweet: diet foods, Equal®

Medicine 
and habits

Caffeine: Anacin®, Aqua Ban®, 
diet pills, Excedrin®, Midol®, 
No Doz®, Norgesic®, Tussirex®, 
Vanquish®, Vivarin®

Nicotine

Diet instructions:

1. Follow a regular eating schedule. Do not skip meals or fast.
2. Read food and medicine labels.
3. Strictly follow the diet for 3 weeks. If headache improves, slowly add 1 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, foods are not triggers 
for your headache.

Category Avoid Allowed Chemical

Headache-Fire Diet 411
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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 
per week)

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 

symptoms 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 per week to avoid medi-
cation overuse headache.

Medication Dosage Common side effects

Analgesics
 Aspirin
 Ibuprofen
 Naproxen
 Excedrin®

 Tylenol®

Aspirin: 650 mg (2 tablets) every 
3–4 hours; daily maximum 4 g
Ibuprofen: 400 mg (2 Advil® 
tablets) every 4–6 hours
Naproxen: 440 mg (2 Aleve®) 
every 8 hours
Excedrin®: 2 tablets every 6 hours
Tylenol®: 650 mg every 4 hours; 
daily maximum 3.5 g

Stomach upset, dizziness, fluid 
retention, bleeding, ringing in the 
ears, hearing loss, kidney 
or liver damage

Anti-nausea
 Reglan®

 Compazine®

 Thorazine®

 Tigan®

Reglan®: 10 mg by mouth 
or IM injection
Compazine®: 25 mg rectally

Drowsiness, dystonia, 
parkinsonism. Rarely tardive dys-
kinesia or neuroleptic 
malignant syndrome

Isometheptene
 Midrin® 
(Avoid if taking MAO-I or 
uncontrolled high blood 
pressure or glaucoma)

2 tablets initially, then 1 in 1 hour 
if needed. No more than 5 pills per 
day and 10 pills per week

Drowsiness, dizziness, rash

Dihydroergotamine
 DHE-45®; 
 Migranal® 
(Avoid with 
erythromycin)

Nasal spray: 1 spray (0.5 mg) in 
each nostril. May repeat in 15 min-
utes. Maximum 4 sprays per day, 8 
sprays per week

Nausea, chest tightness, leg 
cramps, vomiting, increased blood 
pressure

Triptans
 Imitrex®

 Maxalt®

 Zomig®

 Relpax®

 Axert®

 Amerge®

 Frova®

Available as injections, nasal 
sprays, and oral pills
Imitrex pills: 50–100 mg; may 
repeat once in 2 hours

Tingling, anxiety, nausea, 
sedation, weakness, chest/neck 
tightness 
(Avoid if heart disease or uncon-
trolled high blood 
pressure)



Section II: Preventive Medications

For prevention of frequent headache (more than 3 days per week)

Medication Dosage Common side effects

Anti-depressant
Tricyclic
 Elavil®

 Tofranil®

SSRI
 Paxil®

(Avoid tricyclic if 
glaucoma)

Elavil® or Tofranil®: 
25–100 mg 2 hours before bed
Paxil®: 5–20 mg twice daily

Sedation, dry mouth, dizzi-
ness, weight change, sexual 
dysfunction, blurred vision, 
urine retention

Anti-hypertensive
 Inderal®

 Calan®

Inderal® 80–160 mg daily. 
Long-acting form may be 
used once daily
Calan®: 240–480 mg daily. 
Long-acting form may be 
used once daily

Depression, sedation, 
constipation, dizziness

Antiepilepsy
 Depakote®

 Neurontin®

 Topamax®

Depakote®: 125–250 mg 
twice daily
Neurontin®: 100–400 mg 
2–3 times daily
Topamax®: 50–100 mg 
twice daily

Weight change, hair thinning, 
tremor, bleeding, nausea, 
dizziness, rash, sleepiness, 
numbness, nausea

Anti-histamine
 Periactin®

(Avoid if glaucoma 
or using MAO-I)

Periactin®: 4 mg 2–3 times 
daily

Drowsiness, weight gain, 
dry mouth, constipation

Remember:

1. Do not expect headache reduction for at least 2 to 3 weeks after starting preven-
tive 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 to 6 months 
before trying to taper dose. If headaches return with taper, return to previously 
effective dose. Retry taper 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 of pain killers in patients with medication 
overuse headache.
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Section III: Herbs and Supplements

Medication Dosage Common side effects

Vitamins and minerals Riboflavin 400 mg daily
Coenzyme Q10 150 mg daily
Magnesium 600 mg daily

Diarrhea, nausea, insomnia, 
dizziness, headache

Herbs Feverfew 100 mg 0.2% parthenolide 
daily
Butterbur 50–100 mg twice daily
Peppermint oil 10 g in alcohol 
applied topically as needed

Feverfew can reduce clotting; 
avoid using with aspirin or 
anti-inflammatory drugs
Butterbur frequently causes 
burping

Hormone Melatonin 3 mg at bedtime Sleepiness, hair loss, increased 
libido

1Marcus DA. 10 Simple Solutions to Migraine. New Harbinger Press, Oakland, CA, 2006

Remember:

1. Nutritional supplements may also be beneficial, although their benefit is gener-
ally less than with either traditional medication or non-medication therapies.1

2. Most therapies must be used 3 months before determining benefit.



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 occurs 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 head-
ache, 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.
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Can I Wait for Severe Symptoms Before Using 
My Acute Treatment?

Many people like to wait to be sure that the headache is a migraine before using 
their acute medication. During a migraine, people often develop sensitivity to 
stimulation so that normally small sensations seem to become magnified. In early 
migraine, nerve sensitization causes the perception of a throbbing in the head. 
During this phase, bending forward or coughing can produce unbearable head 
pain. The second stage of nerve sensitization causes sensitivity to touch signals – 
you may notice that you skin is sensitive to touch, that your hair seems to hurt, 
or it hurts to wear glasses, earrings, a headband, or a cap. Medications are much 
less effective when administered during this second stage. Therefore, you should 
take your medications early in your migraine, before your hair hurts and skin 
sensitivity has developed. If you wait too long, you may find that your medication 
is not effective.

What Should I Expect?

Realistic target goals for acute-care medication include the following:

● 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 to 60  minutes, consider asking your doctor 

to adjust your treatment.

● 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 accurately 
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 No. 1
Date:     /     /

Headache No. 2
Date:     /     /

Headache No. 3
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 are 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? ________________________________________________________
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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 per 
minute for 10 minutes by face 
mask. May repeat up to 4 times 
daily.

Generally well tolerated

Dihydroergotamine
DHE-45®; 
Migranal®

(Avoid with erythromycin)

Nasal spray: 1 spray (0.5 mg) 
in each nostril. May repeat in 
15 minutes. Maximum 4 sprays 
per day, 8 sprays per week.

Nausea, chest tightness, leg 
cramps, vomiting, increased 
blood pressure

Triptans
Imitrex®

Imitrex injection: 6 mg 
subcutaneously

Tingling, anxiety, nausea, 
sedation, weakness, chest/
neck tightness (Avoid if heart 
disease or uncontrolled high 
blood pressure)

Lidocaine 4% intranasal lidocaine: 1 mL in 
nostril on painful side. Lie with 
head extended for 1 minute. May 
repeat once.

Generally well tolerated

Steroid
Dexamethasone

Dexamethasone: 8 mg single 
dose

High blood pressure, 
increased blood sugar, confu-
sion, tremor, stomach ulcers. 
More serious side effects 
include cataracts, bone 
thinning and necrosis



Section II: Preventive Medications

Occasionally used for prevention of cluster headaches are anti-nausea medications, 
anti-anxiety medications, anti-depressants, propranolol, and anti-inflammatory medi-
cations. For doses and side effects, refer to migraine/tension-type medication sheets.

Medication Dose Side effects

Anti-hypertensive
 Calan®

Calan®: 240–480 mg daily. 
Long-acting form may be used 
once daily

Constipation, diarrhea, dizzi-
ness, fluid retention

Antiepilepsy
 Depakote®

 Neurontin®

 Topamax®

Depakote®: 125–250 mg twice 
daily
Neurontin®: 100–400 mg 2–3 
times daily

Weight gain, hair thinning, 
tremor, bleeding, nausea, 
dizziness, rash

Methysergide
Not available in the United 
States

4–8 mg daily; drug holiday 
every 6 months; check periodic 
CXR, IVP, abdominal CT

Leg cramps, leg swelling, 
numbness in fingers/toes, 
chest pain, nausea. Rarely 
retroperitoneal fibrosis

Lithium
 Lithobid®

600–1,200 mg daily to achieve 
blood level of 0.6–1.2; may 
combine with calcium channel 
blocker

Tremor, confusion, decreased 
thyroid function, increased uri-
nation, blurred vision, nausea, 
fatigue, weight gain, swelling. 
May treat tremor with Inderal®

Indomethacin
 Indocin®

(Used to rule out chronic 
paroxysmal headache, a 
rare, cluster-like headache in 
women)

Indocin®: 25–50 mg 2–4 times 
daily

Gastric irritation, dizziness, 
fatigue, ringing in ears

Triptan
 Imitrex®

 Maxalt®

 Zomig®

 Relpax®

 Axert®

 Amerge®

 Frova®

Imitrex® pills: 25–50 mg at bed 
(used short-term for severe 
cluster period)

Tingling, anxiety, nausea, 
sedation, weakness, chest/
neck tightness 
(avoid if heart disease or 
uncontrolled high blood 
pressure)

Anti-histamine
 Periactin® 
(Avoid if glaucoma or using 
MAO-1)

Periactin®: 4 mg 2–3
times daily

Drowsiness, weight gain, dry 
mouth, constipation

CT computed tomography, CXR chest x-ray, IVP intravenous pyelogram

 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 medication over-
use or drug rebound headaches. People who get headaches often notice that 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 headache pain that seems to wax and wane throughout the 
day. Although taking headache or pain medication will make the headache temporar-
ily better, frequent 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 do not wake up during the night for coffee, their symptoms are usu-
ally at their worst when they wake up in the morning, announcing, “Nobody better 
talk to me until I’ve had my cup of coffee.” Coffee 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 have 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. Narcotics 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 or Ultram®.

Improvement after medication withdrawal is usually not seen for several 
weeks to months after stopping the overused medication (see Fig. E.3).2 Because 

2 Rapoport AM, Weeks RE, Sheftell FD, Baskin SM, Verdi J. The “analgesic washout period”: 
a critical variable in the evaluation of treatment efficacy. Neurology 1986;36 (suppl 1):100–1



medication overuse headache only occurs in people with an underlying headache 
disorder, such as migraine or tension-type headaches, all headaches will not be 
cured by discontinuing daily medications.

Standard headache preventive medications (such as anti-hypertensives, anti-
depressants, and antiepileptics) 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 medi-
cine 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, do not 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, 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.

Fig. E.3 Percentage of patients experiencing headache improvement after discontinuing over-
used medications. Improvement occurs in the majority of patients who discontinue medications, 
although early improvement 1 month after discontinuing occurs in only about 30% of patients.
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Appendix F
Neuropathic Pain

Screening Tool for Neuropathic Pain

This simple, six-item questionnaire called the ID Pain questionnaire was developed 
and validated as an effective screening tool for neuropathic pain.1

Answer the following questions about your pain over the past week:

Yes Scores No Scores

Did the pain feel:
 Like pins and needles 1 0
 Hot or burning 1 0
 Numb 1 0
 Like electric shocks 1 0
Is the pain worse with touching by clothes 
or bed linens?

1 0

Is the pain limited to your joints? −1 0
Total “yes” score

Add scores from all “yes” answers to get the total “yes” score. Scores ≥3 
suggest likely neuropathic pain.

1 Portenoy R. Development and testing of a neuropathic pain screening questionnaire. ID pain. 
Curr Med Res Opin 2006;22:1555–1565
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Diabetic Neuropathy

Diabetes is the most common medical condition causing painful nerve damage, 
called neuropathy. You will typically notice a burning and numbness in your feet. 
Touching your feet may become unpleasant. One in every three patients with dia-
betes will develop neuropathy.

A number of factors increase your risk of developing diabetic neuropathy:2

 ● Older age
 ● Long duration of diabetes
 ● Poor glucose control
 ● Elevated cholesterol and triglycerides
 ● Smoking
 ● Obesity
 ● Low physical activity

This graph shows the odds of developing a microvascular complication with diabetes, 
such as neuropathy or retinopathy (nerve damage in the eye) (Fig. F.1).3 An odds ratio 
number higher than 1 shows that this factor will increase your risk of developing 
neuropathy or retinopathy. An odds ratio of 2 means your risk is doubled. For exam-
ple, the graph shows that your risk of developing these complications is doubled if 
you smoke, are inactive, and have poorly controlled blood sugars. Your risk is also 
elevated if your triglyceride level is elevated.

1.9

2.0

2.2

1.3

2.0

1.7

2.3

0 1 2 3

Older age

Type I diabetes

Long duration

High serum triglycerides

HbA1C 8 or higher

Low physical activity

Smoking

Adjusted odds ratio

Fig. F.1 Risk factors for microvascular complications with diabetes (based on McClean et al.3).
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2 Al-Mahroos F, Al-Roomi K. Diabetic neuropathy, foot ulceration, peripheral vascular disease and 
potential risk factors among patients with diabetes in Bahrain: a nationwide primary care diabetes 
clinic-based study. Ann Saudi Med 2007;27:25–31
3 McClean MT, Andrews WJ, McElnay JC. Characteristics associated with neuropathy and/or retinopa-
thy in a hospital outpatient diabetic clinic population. Pharm World Sci 2005;27:154–158



While you cannot do anything to reduce your risk from age or how long you 
have been a diabetic, you can reduce other risk factors by doing the following:

 ● Discontinue tobacco
 ● Start or increase an aerobic exercise program
 ● Reducing your weight
 ● Keep your blood sugars under better control
 ● Reducing your blood lipid levels

Controlling these factors will help reduce your risk of developing neuropathy. Also, 
controlling blood sugars and other health factors can reduce the pain you experi-
ence after you have already developed diabetic neuropathy.

Diabetic Neuropathy 425



Appendix G
Fibromyalgia

Recording Sheet for Fibromyalgia Tender Point Examination

Patient:__________________________________  Date: ____/____/_____
Examiner:________________________________

Instructions to Examiner

Press each of the 18 spots with your thumb, exerting 4-kg pressure (nail bed 
blanches). Ask patient to rate the severity of pain for each spot, using a scale from 
0 (pressure or no pain) to 10 (excruciating pain). Record rating in the circle pro-
vided for each spot (Fig. G.1)

Fig. G.1 Tender-point recording sheet with spots for tender-point count and score.

Interpreting the Tender Point Examination

The tender point count is the number of tender points rated 2 or higher. A diagnosis 
of fibromyalgia requires 11 positive points out of a possible 18 tested.
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The tender point score is the sum total of all 18 ratings, ranging from a possible 
total score of 0–180.

Patient progress can be monitored by following changes in tender point count 
and score.

Record today’s tender point count _____ and score _____.

Fibromyalgia Impact Questionnaire (FIQ)

Adapted from Burckhardt CS, Clark SR, Bennett RM. The Fibromyalgia Impact 
Questionnaire: development and validation. J Rheumatol 1991;18:728–734

Question 1:  Complete each Line in the following box. 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 
0

Mostly 
1

Occasionally 
2

Never 
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
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Question 2:  In the past week, how many days did you feel good? (Circle a number 
from 0 to 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 of your fibromyalgia? (Circle a number from 0 to 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 fibromy-
algia 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

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

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

>70 represent severe impact.
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Appendix H
Pain Drawing

Patient:_________________________________  Date:_____/_____/_____

Instructions to patient: Use Fig. H.1 to help describe ALL of your pain complaints. 
Please shade ALL painful areas, using the following key:

///// for pain
::::: for numbness
*** for burning or hypersensitivity to touch

Fig. H1 Pain drawing.
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A
Abdominal pain

childhood abuse, 139
chronic pancreatitis

alcohol use, 134, 137, 141
classification systems, 134
epidemiology, 134–135
evaluation, 137–138
treatment, 141–142

functional bowel disorders, 130
irritable bowel syndrome

epidemiology, 131–132
evaluation, 135–136
treatment, 140–141

myofascial abdominal wall pain
epidemiology, 132–133
evaluation, 136–138
treatment, 141

psychological factors, 138–139
Acetaminophen, 313
Acute migraine therapy

nerve sensitization, 416
route of administration, 415
satisfaction assessment, 417

Adjuvant therapy. See Coanalgesics
AEDs. See Antiepileptic drugs
Aerobic exercise log

biking program, 396, 398
walking program, 395, 397

American Academy of Pediatrics, 279
American College of Rheumatology (ACR), 

151, 156, 159, 162, 212
Analgesic-overuse headache, 66–67
Analgesics and opioids

medication category, 350, 351
number-needed-to-treat (NNT), 351
pain relief medication selection

coanalgesics, 360–362
and gastrointestinal (GI) toxicity, 

352, 353

non-opioid analgesics, 352–353
NSAIDs, 353
opioid analgesics, 353–360

Antidepressants, 360–361
fibromyalgia, 221
neuropathic pain, 184–185

Antiepileptic drugs (AEDs), 182–183, 362
in neuropathic pain therapy, 294
trigeminal neuralgia treatment, 298

Anxiety screening, 402
Arthritis

ambulatory care visits, 148
degenerative and inflammatory arthritis 

evaluation
assessment sheet, patients reporting 

joint pain, 154
clinical features, 151, 153
completed patient assessment sheets, 

155–157
joint changes, 152
joint involvement patterns, 151

economic impact, 150
epidemiology, 149–150
hip pain, 115
knee pain, 123
non-pharmacological therapy

alternative/complementary 
medicine, 166

aquatic and land exercise, 
164–165

psychological treatments, 
165–166

weight reduction, 163–165
osteoarthritis

diagnosis, 153–155
medications, 160, 161

rheumatoid arthritis
diagnosis, 156–159
medications, 160–163

rheumatoid factor (RF), 159
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B
Back and lower extremity pain

evaluation
foot pain, 115–117
hip pain, 114–115
knee pain, 115
lumbar pain, 110–112
physical examination, 107
thoracic pain, 108, 109

Back pain predictors, epidemology
pain persistence prevention 

and disability, 105
psychosocial factors, 106, 107

Back pain treatment
knee and foot pain, 123
lumbar pain

acute lumbar pain management, 120
chronic back pain management, 121
diagnostic testing and physical 

examination, 118
opioids, 122
symptomatic therapy, 119

thoracic pain, 117–118
Baclofen, 298
Bell’s palsy

characterization, 272
facial nerve compression, 272
outcomes, 272, 273
preeclampsia or gestational 

hypertension, 273
Body mass index (BMI), obesity, 326, 327
Breakthrough pain (BTP)

categories and treatment, 237
definition, 236

C
Cancer pain

assessement
bony metastases and musculoskeletal 

pain syndromes, 232
causes, 231, 232

BTP, 236
epidemiology, 230–231
interventional therapies, 238
myths, 230
opioids therapy

symptomatic treatment and opioid 
adjustment, 236

treatment-limiting side effect, 234
radiation, 237
severity, 232–233
treatment, 233–234

Cancer-related neuropathy, 179

Carbamazepine, 298
Carpal tunnel syndrome

hand pain treatment, 96
rotator cuff tendonitis, 90–91

CBT. See Cognitive-behavioral therapy
Cerebral spinal fluid (CSF), 275
Cervical diseases, 290
Cervical radiculopathy

conservative treatment, 91
neck pain evaluation, 83

Chest pain, 254, 255, 258–259
Children and adolescents

assessment
headache, 255–257
musculoskeletal pain, 255
psychosocial factors, 259
recurrent abdominal pain and chest 

pain, 258, 259
common chronic pain syndromes

chest pain, 254
headache, 250–252
musculoskeletal pain, 250
prevalence, 249
recurrent abdominal pain, 252–254

Chronic headache, 382
acute migraine therapy

nerve sensitization, 416
realistic target goals, 416
route of administration, 415
satisfaction assessment, 417

balancing act, 408
daily recording diary, 409
diagnosis, 54–56
diet instructions, 411
disability, 56–58
epidemiology, 54
impact, 54, 56–58
medication guide

acute-care, 412, 418
herbs and supplements, 414
overuse, 420–421
preventive, 413, 419

migraine mechanism, 407–408
specific food trigger identification, 410

Chronic pain
assessment tools

geriatric pain measure in, 291–292
6-minute walk test, 293

for children and adolescents, 12
common affected areas, 4
complaints

headache, 289–290
musculoskeletal abnormalities, 

288–289
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economic impact, 5–6
effective treatments, 12, 13
elderly patients, 12
in hispanic and non-hispanic patients, 314
low back pain

pain persistence prevention 
and disability, 105

psychosocial factors, 106, 107
medication, 405
musculoskeletal pain, 11
opioids, 12–13
pain assessment strategies and tools, 10
pain drawing, 6–7
perception and treatment responses, 306
physiology

abnormal nerve sensitivity, 37
allodynia, 37
expected course, 43, 44
muscle spasm, 39
pathogenesis, 39, 41
pathophysiology, 40–42
predictors, 44–45

population-based survey, 286
rating scales, 7
self-assessment tools for, 13
syndromes, 286
treatments

gender-specific response, 310
glucocorticoids, 296–298
lumbar stenosis, 294–295
medical illness and side effects, 293
nonpharmacological therapy, 293–294
osteoporosis and fracture, 295
pain relievers, 294
patient samples, 310
trigeminal neuralgia, 298–299

Chronic pancreatitis
alcohol use, 134, 137, 141
classification systems, 134
epidemiology, 134–135
evaluation, 137–138
treatment, 141–142

Coanalgesics
antidepressants, 360–361
antiepileptic drugs, 362
efficacy of, 361
muscle relaxants and topical agents, 362
topical and systemic agents in, 360

Cognitive-behavioral therapy (CBT), 140, 
342, 343

Common primary recurring headache
calcitonin gene-related peptide recepetor 

antagonists (CGRP), 69
concomitant treatment, 70

post-trauma headache, 67
preventive and acute therapy, 67–70
tension-type headache, 67

Complementary and alternative medicine 
(CAM)

types of, 315
uses of, 314

Complex regional pain syndrome (CRPS)
clinical symptoms and signs, 178, 179
epidemiology, 177–179
motor neglect, 178
treatment, 187
types, 178

Cyclooxygenase inhibitors, 313

D
Depression and anxiety, 338–339
Depression screening, 401
De Quervain’s tenosynovitis syndrome

hand pain treatment, 95
rotator cuff tendonitis, 88–89

Diabetic neuropathy
aerobic exercise program and blood sugar 

control, 425
epidemiology, 175–176
microvascular complications, 176
risk factors, microvascular complications, 424

Diet, 381
Disease-modifying antirheumatic drugs 

(DMARDs), 160, 162, 163
Distal sensory polyneuropathy, 179
DMI-10. See Depression in medically ill 

screen
Documentation charting, chronic pain practice

opioid contract, 32
post-treatment assessment sheet, 29
sample completed sheets, 30, 31
treatment initiation sheet, 28

Drug abuse, 16, 18, 21

E
Edmonton system assessment scale, 372, 373
Erythrocyte sedimentation rate (ESR), 291
Exercise

aerobic exercise log
biking program, 396, 398
walking program, 395, 397

completed activity assessment, 400
heart rate reserve method, 394
normal activity resuming and 

identification, 399
pain protection, 390
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Exercise (cont.)
pain reduction, 389–390
stretching

general principles, 391
program, 394
whole-body, 391–393

F
Fibromyalgia, 194, 195, 381. See also 

Myofascial pain
anxiety and depression screening 

tools, 219
assessment measures, 218–219
diagnosis, 212, 213
epidemiology

disability, 217
gender differences, 215
psychological comorbidity, 

216–217
vs. quality of life (QOL), 217

fatigue, 213, 216
somatic and psychological symptoms, 

213, 215
tender-point recording sheet, 427–428
treatment

complementary and alternative 
medicine, 222–223

effective fibromyalgia treatments, 220
individualized, symptom-focused, 

multidisciplinary treatment, 
223–225

long-term outcome, 219, 220
non-pharmacologic treatments, 222
pharmacological treatment, 221

Fibromyalgia impact questionnaire (FIQ), 
428–429

Foot pain
back pain treatment, 123
mononeuropathy and peripheral 

neuropathy, 117
tarsal tunnel syndrome, 115

G
Gabapentin, 182, 183, 298
GAD-7. See General anxiety disorder-7
Gate theory

pain-blocking nerves, 386
spinal cord, 385
techniques, 388
temperature-sensitive nerves, 386

Geriatrics, pain syndromes, 287
Giant-cell (temporal) arteritis, 291

H
Hand pain

rotator cuff tendonitis
carpal tunnel syndrome, 90–91
mononeuropathy and cervical 

radiculopathy, 88
sensory dysfunction, 87

treatment
carpal tunnel syndrome, 96
De Quervain’s tenosynovitis, 95

Headache
autoimmune disorders, 271
chief complaints, 8
children and adolescents

common chronic pain syndromes, 
250–252

long-term prognosis, 252
migraine features, 256, 257
nonpharmacological 

and pharmacological therapies, 260
pediatric and adult migraine 

diagnosis, 256
prevalence, 251
recurring headache, 251

chronic pain, 5
complaints evaluation

clinical characteristics, 58–59
history and physical examination, 59

eclampsia, 271
estrogen, 268
first trimester, 269
impact

American Migraine II survey, 56, 57
epidemiology, 54
World Health Organization, 56

migraine headache
chronic headache diagnoses, 54–55
common primary recurring headaches, 

67–70
headache complaints evaluation, 58
headache impact and disability, 56–58

migraineurs, 269, 270
post-trauma headache

common primary recurring headache, 67
headache diagnosis, 64–65

prevalence of, 289–290
rebound headache, 64
tension-type headache

chronic headache diagnoses, 54–55
common primary recurring headaches, 67
headache diagnosis, 64–65

treatment
analgesic-overuse headache, 66–67
cluster headache, 70–71
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common primary recurring headache, 
67–70

women headache pattern, 71–72
Herpes zoster, PHN

antiviral therapy, 186
prevalence, 176, 177

Hip pain
back and low extremity pain evaluation, 107
lumbar radiculopathy and arthritis, 115

5HT
4
 agonist, IBS, 140

Hyperalgesia, 40

I
IBS. See Irritable bowel syndrome
Impact

economic, chronic pain, 5
treatment, 7

ì-opioid receptors, 311
Irritable bowel syndrome (IBS)

epidemiology, 131–132
evaluation, 135–136
GI symptoms in, 133
impact, 132, 133
mixed (IBS-M), 131–132
treatment, 140–141

J
Joint Commission on Accreditation 

of Healthcare Organizations 
(JCAHO), 17

K
Knee pain

back pain treatment, 123
osteoarthritis and patellofemoral 

syndrome, 115

L
Lactation

American Academy of Pediatrics, 279
nonsteroidal anti-inflammatory drugs, 278
paxil and sumatriptan, 279

Lifestyle and psychological issues
abuse, 333–335
obesity

BMI role, 326, 327
and chronic pain comorbidity, 324–326
exercise initiation recommendations, 329
musculoskeletal pain prevalence, 

327, 328

surgical and conventional therapy, 327
psychological distress

and chronic pain, 336
chronic pain, psychological treatment, 

340–343
cognitive-behavioral therapy (CBT), 

341, 342
comorbid psychological symptoms 

treatment, 340
completed activity assessment, 343
depression and anxiety, 338–339
mood and anxiety disorders, 335, 336
premorbid psychological factors, 

336–337
primary and secondary gain, 

339–340
stress, 337–338

sleep
headache and sleep disturbance, 

330–331
insomnia, 329–332
sleep hygiene techniques, 331

smoking
nicotine, 332
pain prevalence and smoking impact, 

333, 334
Lumbar pain

back and low extremity pain 
evalution

historical evaluation, 110
physical examination, 111

back pain treatment
acute lumbar pain management, 120
chronic back pain management, 121
diagnostic testing and physical 

examination, 118
opioids, 122
symptomatic therapy, 119

specialized testing usage
candidate selection, imaging studies, 

113–114
nerve conduction and electromyo-

graphic testing, 112
spine MRI abnormalities, 113

Lumbar stenosis, 289

M
Magnetic resonance imaging (MRI), 

275, 276
Malingerer identification

healthcare, 45
malingering patients treatment, 45
non-organic symptom, 46
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Medication guide, chronic headache
acute-care, 412, 418
herbs and supplements, 414
overuse, 420–421
preventive, 413, 419

Migraine headache
chronic headache diagnoses, 54–55
common primary recurring headaches, 

67–70
headache complaints evaluation, 58
headache impact and disability, 56–58

Morton’s neuroma syndrome, 115
Musculoskeletal pain

in children and adolescents, 250, 255
lumbar stenosis

neurological deficits in, 289
and obesity, 327, 328
osteoporosis and fractures

risk of, 289
vertebral compression, 288

Myelopathy
back pain, 112
lumbar spine pain, 114

Myofascial pain
epidemiology, 132–133

levator scapulae and serratus anterior, 200
piriformis syndrome, 197, 198
quadratus lumborum syndrome, 196, 197
scalene muscle and rhomboids, 199
upper trapezius, 198

evaluation, 201–202
Carnett’s sign, 136–137
rectus abdominis and referral pattern, 

137–138
and fibromyalgia, 194, 195
pharmacological therapy, 205
physical therapy treatment

stretching exercise program, 203, 204
supplemental treatment modalities, 204

psychological therapy, 206–207
treatment, 141, 203
trigger point injections, 205, 206

N
National Health and Nutrition Examination 

Survey, 306
National Hospice and Palliative Care 

Organization, 377
Neck pain

specialized testing usage
cervical magnetic resonance imaging 

(MRI), 85

nerve conduction and 
 electromyography testing, 84

treatment, 91
Neck pain and upper extremity pain

epidemiology
musculoskeletal pain, 80
population-based survey, 79
predictors, 81
psychological distress, 81

evaluation
cervical radiculopathy, 83
historical evaluation and physical 

examination, 82
motion range and neurological 

assessment, 81
Nerve conduction velocity (NCV), 181
Neural sensitization, 39
Neuropathic pain, 381

common neuropathic pain syndromes, 174
diabetic neuropathy

aerobic exercise program and blood 
sugar control, 425

risk factors, microvascular complica-
tions, 424

epidemiology
cancer-related neuropathy, 179
complex regional pain syndrome, 

177–179
diabetic neuropathy, 175–176
HIV-related neuropathy, 179
postherpetic neuralgia (PHN), 176–177

evaluation
electromyographic (EMG) and nerve 

conduction velocity (NCV), 181, 
182

neuropathic vs. non-neuropathic pain, 
179, 180

vibratory testing and joint position 
sense testing, 180, 181

first-line therapy
antidepressants, 184–185
antiepileptic drugs, 182–183

individual pain syndromes treatment
complex regional pain syndrome, 187
postherpetic neuralgia, 185–187

medications for, 183, 184
screening tool, 423
topical agents and opioids, 185

Neuropathy
Bell’s palsy

characterization, 272
facial nerve compression, 272
outcome, 272, 273
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preeclampsia or gestational hyperten-
sion, 273

carpal tunnel syndrome, 273, 274
common types, 272
median nerve compression, 273
meralgia paresthetica, 274, 275
symptoms, 272

Non-opioid analgesics
hypertension risk, 353
prostaglandin effects from, 352

Nonsteroidal anti-inflammatory drugs 
(NSAIDs)

analgesic-overuse headache, 66
arthritis, 160
common primary recurring headache, 68
gastric toxicity, 294
gastrointestinal (GI) toxicity, 352
hypertension risk, 353
nonpharmacological therapy, 293
and opioid prescribing habits, 354
uses of, 313

Numerical rating scales, 7
Nurse’s Health Survey, 353

O
Obesity

BMI role, 326, 327
and chronic pain comorbidity

impact, 325
odds ratio for, 324

exercise initiation recommendations, 329
musculoskeletal pain prevalence, 327, 328

Opioids, 12–13, 185
and analgesics

benefit and pain relief efficacy, 354
for chronic and non-malignant pain, 

353–354
constipation, 355
medication, 356–357
neuropathic and non-neuropathic pain, 

355–356
and non-opioid analgesics comparison, 

355
non-opioid medication with, 355
sample treatment for, 358

contract, 32
for non-malignant pain, 23
PCP practice policies, 20
prescribing requirements, 24
treatment initiation, 25, 26

Opioids therapy
steps, 235

symptomatic treatment and opioid 
adjustment, 236

treatment-limiting side effect, 234
Osteoarthritis (OA)

aquatic and land exercise, 164–165
concomitant illnesses, 161
concomitant illnesses in, 160–161
diagnostic criteria, 157
epidemiology, 150
evidence-based, consensus 

recommendations, 161
medications, 160, 161
racial differences treatment of, 313
treatment, 160
weight reduction, 163–164

Osteoporosis
muscle-strengthening exercises in, 295
vertebral compression fracture, 288

Oxcarbazepine, 298

P
Pain drawings, office tools, 13
Pain management

end of life
definition of, 368
healthcare providers, 369–370
pain control treatment, 375–376
palliative care services, 368–369, 375
patient assessment, 372–374

exercise
aerobic exercise log, 395–398
completed activity assessment, 400
heart rate reserve method, 394
normal activity resuming 

and identification, 399
pain protection and reduction, 389–390
stretching, 391–394

flare management, 393
gate theory

pain-blocking nerves, 386
spinal cord, 385
techniques, 388
temperature-sensitive nerves, 386

management issues
children and adolescents, 12
in elderly patients, 12
focusing medical problem, 13
nerve sensitivity and rewiring of nerves, 11
office and educational tools, 13
opioids treatment, 12–13
patients treatment, chronic pain, 11–13
treatments in, 12, 13
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Pain management (cont.)
nerve types, 385
pain severity, brain influence

pain gate opening and closing, 
386, 387

work activities, 387
Pain perception

and ethnicity, 312
headache in, 308
pain-modulating neurochemicals, 

changing levels, 308
pregnancy

chronic pain complaints, 308
estrogen levels in, 309
pain threshold response, 309

psychological differences, 309
treatment selection and ethnicity

complementary and alternative 
medicine (CAM), 314

medications in, 313
Pathophysiology

central pain processing mechanism, 43
cerebral cortex activation, 42
dorsal horn model, 40
healing process, 42
magentic resonance imaging, 41
mechanoreceptors terminal, 40
near-infrared spectroscopy, 42
neural mechanism change, 43
neural rewiring, 41
pain exposure, 42, 43

Patient education
diagnoses and treatment course, 381
pain physiology, 382

Paxil, 279
PCP. See Primary care physician
Pediatric pain

assessment
headache, 255–257
musculoskeletal pain, 255
psychosocial factors, 259
recurrent abdominal pain and chest 

pain, 258, 259
chronic pain in, 248
common chronic pain syndromes, children 

and adolescents
chest pain, 254
headache, 250–252
musculoskeletal pain, 250
prevalence, 249
recurrent abdominal pain, 252–254

headache therapy, 260
school nurse perceptions, 246

three-month pain prevalence, school 
children, 247

treatment, 259–260
Persistence, chronic pain, 5
Phenytoin, 298
PHN. See Postherpetic neuralgia
Piriformis syndrome

anatomy of, 197
referral pattern, trigger points, 198

Plantar fasciitis syndrome, 116
Polymyalgia rheumatica, 291
Postherpetic neuralgia (PHN)

epidemiology, 176–177
herpes zoster treatment, 186
risk factors for, 176
treatment, 185–187

Post-trauma headache
common primary recurring headache, 67
headache diagnosis, 64–65

Predictors
chronic low back pain, 44
musculoskeletal pain complaints, 45
myofascial masticatory pain, 44

Pregabalin, 182, 183
Pregnancy

common pain syndromes
back pain, 271–272
headache, 268–271
neuropathy, 272–275

testing
CSF, 275
gadolinium, 276
MRI, 275, 276

treatment
medications, 278–279
nonpharmacological therapy, 276–277

Primary care physicians (PCPs), 20
chronic headache diagnoses, 55
headache complaints evaluation, 58

Psychological distress
and chronic pain, 336
chronic pain, psychological treatment, 

340–343
cognitive-behavioral therapy (CBT), 341, 

342
comorbid psychological symptoms 

treatment, 340
completed activity assessment, 343
depression and anxiety, 338–339
mood and anxiety disorders, 335, 336
premorbid psychological factors, 336–337
primary and secondary gain, 339–340
risk management, 21, 22
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stress, 337–338
Psychological pain management

relaxation technique, 403
thermal biofeedback and stress 

management, 404
Psychological screening

anxiety screening, 402
depression screening, 401

Q
Quadratus lumborum syndrome

anatomy of, 196
referral pattern, trigger points, 197

R
Rebound headache, 64
Recurrent abdominal pain

assessment, 258
causes of, 253
non-organic and organic diagnoses, 254
prevalence, 252

Relaxation training, 382
Retinopathy, 424
Rheumatoid arthritis (RA)

aquatic and land exercise, 164–165
epidemiology, 150
evaluation of, 158
medications

ACR treatment recommendations, 162
DMARDs, 162, 163

pain symptoms in, 308
Rheumatoid factor (RF), 159
Risk management, chronic pain practice

documentation charting
opioid contract, 32
post-treatment assessment sheet, 29
sample completed sheets, 30, 31
treatment initiation sheet, 28

guidelines implementation
documentation in, 21
patient responsibility, 24, 27
psychological distress, 21, 22
treatment goals, 22

JCAHO guidelines, 17
opioids

for non-malignant pain, 23
PCP practice policies, 20
prescribing requirements, 24
treatment initiation, 25, 26

pain management guidelines, 19, 20
substance abuse statistics, 18

Rotator cuff tendonitis
De Quervain’s tenosynovitis

Finkelstein testing, 89
painful inflammatory condition, 88

hand pain
carpal tunnel syndrome, 90–91
mononeuropathy and cervical 

radiculopathy comparison, 88
sensory dysfunction, 87

S
Screening tool

depression in medically ill screen 
(DMI-10), 401

general anxiety disorder-7 
(GAD-7), 402

Selective serotonin reuptake inhibitors 
(SSRIs), 295

Serotonin and norepinephrine reuptake 
inhibitors (SNRIs), 221

Short-acting analgesics, 352
Shoulder pain

conservative treatment, 95
evaluation

biceps tendonitis, 86
diagnostic agreement, 85
radiographic testing, 87

nonsteroidal anti-inflammatory drug 
(NSAID), 95

subacromial bursitis, 86
Sleep disturbance

and headache, 330–331
insomnia in, 329–332
sleep hygiene techniques, 331

Stress, 337–338
Substance abuse, 18, 20
Sumatriptan, 279

T
Tailor treatment programs, 306
Tension-type headache

chronic headache diagnoses, 54–55
common primary recurring 

headaches, 67
headache diagnosis, 64–65

Thoracic spine pain
back and low extremity pain evalution, 

108, 109
back pain treatment, 117–118
candidate selection, imaging 

studies, 114
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Tricyclic antidepressants (TCAs), 
294–295

Trigeminal neuralgia
medication therapy, 298
microvascular decompression 

in, 298–299
surgical response with, 299
trigeminal nerve pain in, 291

Trigger point injections, 205, 206

Trochanteric bursitis
chronic hip pain, 115
chronic knee pain, 123

Tumor necrosis factor (TNF)-α inhibitors, 163

V
Verbal rating scales, 7
Visual analog scales, 7
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