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About the Chronic Pain Research Alliance
The Chronic Pain Research Alliance (CPRA) exists to provide a voice for the millions of people suffering with multiple pain
conditions, termed Chronic Overlapping Pain Conditions (COPCs). These conditions come at a high cost – to the individuals
affected by them, their loved ones and to our health care system and society at large. Misdiagnosis is all too common,
coordinated medical care is lacking, and safe and effective treatments are sparse.
Why is this? A major reason is that only $1.06 per affected person is invested in researching these conditions by the federal
government.
We are working tirelessly to change that!
For meaningful change to occur in the lives of those suffering from
COPCs, CPRA understands that all invested stakeholders must work
together. This includes patients affected by COPCs and their loved ones,
clinicians who care for them, scientists researching these conditions,
companies working to develop better and more effective treatments,
federal and private research agencies who support research studies,
advocacy organizations working to improve the lives of people with these
conditions and legislators who affect change through public policy.
With the ultimate goal of advancing timely diagnoses and effective
evidence-based medical management for individuals affected by COPCs,
the CPRA works with invested stakeholders to:
1 - Promote high-quality research on chronic overlapping pain conditions
2 - Translate research findings into information for patients and educational training programs for clinicians
3 - Drive the development of safe and effective treatments for these conditions
CPRA’s Vision for the Future
With the advancement of initiatives called for by the CPRA, we envision a future where individuals with COPCs will receive a
timely and accurate diagnosis, following by high-quality, comprehensive medical care that is informed by the latest and most
rigorous scientific evidence.
In the process, these goals will be attained:
 Increased federal and private investment in COPCs research that is coordinated, standardized and collaborative
 Informed and educated health care professionals
 Informed and empowered patients
 Development of safe and effective therapies specific to COPCs
 Maximized taxpayer dollars and decreased costs
To learn more, please visit: www.ChronicPainResearch.org.
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Section I: Executive Summary
The Institute of Medicine’s (IOM) historic 2011 report,
Relieving Pain in America, documented the profound
cumulative impact of chronic pain on our nation, finding that
four in ten American adults live with chronic pain disorders,
with annual costs exceeding $500 billion. The IOM report
noted the increasing recognition and importance of a cluster
of prevalent pain conditions that frequently co-occur and
either solely or predominantly affect women. These disorders,
recently termed by the U.S. Congress and National Institutes
of Health as Chronic Overlapping Pain Conditions (COPCs),
include: vulvodynia, temporomandibular disorders, myalgic
encephalomyelitis/chronic fatigue syndrome, irritable bowel
syndrome, interstitial cystitis/painful bladder syndrome,
fibromyalgia, endometriosis, chronic tension-type and
migraine headache and chronic low back pain.
“The magnitude of the pain suffered by individuals and the
associated costs constitute a crisis for America, both human
and economic. Addressing the nation’s enormous burden
of pain will require a cultural transformation in
the way pain is understood, assessed, and treated [and]
represents a moral and national imperative.”
~ Relieving Pain in America, Institute of Medicine, 2011

A growing number of studies – mostly conducted in clinicbased populations – demonstrate variable rates of overlap
among COPCs, as well as increased risk of developing a new,
different COPC as the number of pain conditions a person
has increases. Large, long-term prospective studies that
include people from the general population are beginning to
yield rigorous epidemiological data on rates of co-occurrence
and relative risk, as well as the temporal relationship among
COPCs. Mounting publications further substantiate that these
conditions share common underlying disease mechanisms,
mainly in the immune, neural and endocrine systems.
Cumulatively, evidence suggests that the delay in accurate
diagnosis and effective treatment commonly experienced
by individuals with COPCs can have serious consequences,
including worsening of both site-specific and body-wide
symptoms, which in turn, makes COPCs more difficult to
effectively treat. A vicious cycle ensues, leading to poorer
health outcomes, diminished quality of life and increased
disability. The toll extends far beyond the affected and their
families, substantially impacting the health, workforce and
productivity of our nation as a whole.

“I wish someone would have had the insight to see how these
conditions are interconnected, and had been able to intervene
sooner so that I didn’t have to suffer as much…and those
around me didn’t have to suffer.”
~ Paula, COPCs patient

In spite of this, the federal investment in researching these
disorders is woefully inadequate – averaging just $1.06 per
affected individual in Fiscal Year 2014, down eight percent
from the prior year. Research and clinical efforts to date
have lacked coordination, efficiency and efficacy. As a result,
evidence-based treatment options are not only few, but
inadequate. Only a handful of FDA-approved therapies exist
for half of these conditions, only two of which have been
approved in the last five years. None are indicated for more
than one COPC, although several are used off-label to treat
most of these disorders. The resultant situation is that COPCs
sufferers and their clinicians must use trial-and-error methods
selected from a myriad of treatments, most with unknown
safety and efficacy data (especially when combined), until
they identify a combination that brings some relief. Numerous
systematic reviews describe the poor state of evidence on the
efficacy of treatments for COPCs.
Given their widespread prevalence and financial toll,
significant rates of overlap, similar symptom presentation,
common mechanisms of disease and appreciable unmet
treatment demand, there is both an urgent need and
tremendous opportunity to advance a comprehensive,
rigorous and coordinated research and development effort for
COPCs. Priorities include furthering scientific understanding
of common underlying disease mechanisms, as well as
developing and testing safe and effective treatments that
can be used across COPCs. To date, the National Institutes
of Health has funded three large, multi-site, national
research collaborations to advance a comprehensive
scientific approach to understanding the epidemiology and
pathophysiology of COPCs, each of which includes a different
combination of some, but not all of the disorders. These
studies are beginning to yield extremely useful information;
however, in order to truly translate scientific discoveries into
meaningful clinical change for individuals with COPCs, what
is needed is a coordinated, collaborative initiative that spans
the continuum of basic, translational and clinical research and
5

Table 1. Themes for Chronic Overlapping Pain Conditions (COPCs) – Past and Future

This table summarizes the old (past) and new (future) conceptualization of important themes for COPCs, described throughout this report.

6

includes all necessary stakeholders – academia, industry,
government agencies, service and reimbursement sectors,
clinical care, and advocacy and philanthropic organizations.
This report contains vital recommendations for federal, private
and corporate entities, which if developed and implemented,
would achieve this goal and would also impart long-term
cost savings to our health care system and nation as a
whole. CPRA’s vision for the future is to generate urgently
needed diagnostic and treatment guidelines informed by a
comprehensive COPCs research initiative. These guidelines

would be used to optimally educate and train health care
providers, so that they are equipped to provide quality
evidence-based medical care to those suffering from these
life-altering disorders–leading to a significant improvement in
their health and quality of life.
“Research holds possibilities that help me fight through
another day of pain, giving me hope for a better future for
myself and others who are suffering.”
~ COPCs patient

Section II: Background
On March 23, 2010, President Barack Obama signed into
law The Patient Protection and Affordable Care Act. Included
were several pain-related provisions, one of which directed
the Secretary of Health and Human Services to enter into an
agreement with the Institute of Medicine (IOM) to convene
the first IOM conference on pain in America, as well as to
submit a report to the U.S. Congress on its findings.1 In June
2011, the IOM published the resultant report, Relieving Pain
in America: A Blueprint for Transforming Prevention, Care,
Research and Education, which for the first time documented
the profound cumulative impact of chronic pain on our nation,
demonstrating that over 100 million Americans spend each
day in chronic pain, at a cost of over $500 billion in health
care and lost productivity each year.2 3
Major findings of this historic report include:
• “The magnitude of the pain suffered by individuals and the
associated cost constitute a crisis for America, both human
and economic.”
• “Effective pain management is a moral imperative, a
professional responsibility and the duty of people in the
healing professions.”
• “Although pain is known to be prevalent across society,
reliable data are lacking on the full scope of the problem,
especially among those currently underdiagnosed and
untreated.”
• “Meeting these challenges [imposed by chronic pain]
will require a cultural transformation in the way that pain is
perceived and managed on both the personal and societal
levels.” 4

The IOM report noted the increasing recognition and
importance of chronic pain disorders that frequently cooccur and either solely or predominantly affect women,
referencing the Chronic Pain Research Alliance’s (CPRA)
May 2010 White Paper, Chronic Pain in Women: Neglect,
Dismissal and Discrimination.5 6 The CPRA’s landmark
report, for the first time, documented the mounting scientific
evidence substantiating the co-occurrence of just six
disorders – vulvodynia, temporomandibular disorders,
myalgic encephalomyelitis/chronic fatigue syndrome,
interstitial cystitis/painful bladder syndrome, fibromyalgia and
endometriosis – which together may affect over 50 million
people and consume upwards of $80 billion annually in direct
and indirect health care expenses. These billions of dollars
buy sufferers very little real or lasting relief, as patients are
forced to endure repeated medical visits and undergo multiple
invasive interventions that may be ineffective or worsen their
condition. In 2010, the National Institutes of Health (NIH)
invested only $65 million in research into these six conditions
– just about two-tenths of one percent of its total budget.
That is an average of just $1.33 for every affected person
and represents less than one-tenth of one percent of the
annual estimated cost of these conditions.
“It is very difficult to cope – physically, financially and
emotionally – because you are trying to find solutions to a
problem that nobody seems to have the exact solution to.”
~ Joy, COPCs patient

Further, the document noted that due to the scant funding
allocated to researching these conditions, clinicians do not
have sufficient data needed to develop evidence-based
diagnostic and treatment protocols. The financial burden
7

associated with the “trial-and-error” treatment of these
conditions falls upon those affected, their loved ones and
society as a whole. Sufferers’ debilitation and disability
prevent a significant percentage from fully utilizing their
talents and skills to contribute optimally to our society and
economy.
Since the release of the 2011 IOM Report, these
encouraging steps have been taken:
• In fall 2011, the National Institutes of Health
established a Trans-NIH Chronic Overlapping Pain
Conditions Working Group, which includes 12 NIH
Institutes/Centers and whose purpose is to assure
coordination of research efforts across the NIH on
chronic overlapping pain conditions (COPCs). 7
• In September 2011, co-sponsored by the NIH, The
TMJ Association focused its Sixth Scientific Meeting
on COPCs titled, Comorbid Chronic Pain Conditions –
Mechanisms, Diagnosis and Treatments. 8
• In February 2012, the U.S. Senate held the first
hearing on chronic pain, Pain in America: Exploring
Challenges to Relief, which included the testimony of
a CPRA Co-Founder and Scientific Advisory Council
members on COPCs. 9
• In 2012, the NIH designated the National Institute of
Neurological Disorders and Stroke as the lead institute
for coordinating pain research efforts across the NIH. 10

• In October 2012, the Secretary of Health and Human
Services (HHS) charged the IPRCC with the responsibility
of convening the National Pain Strategy Task Force,
whose purpose is to develop a strategic operational plan
for IOM Report Recommendation 2.2 - to advance pain
prevention, care, education and research; facilitated
through the NIH OPP, the Task Force completed the plan
in October 2014, and it is expected to be published by
HHS in mid-late 2015. 13
• In June 2014, NIH released the first federal research
Funding Opportunity Announcement on COPCs, cosponsored by six NIH Institutes, Centers and Offices. 14
• In September 2014, co-sponsored by the NIH,
The TMJ Association focused its Seventh Scientific
Meeting on COPCs titled, Genetic and Epigenetic Basis
of Temporomandibular Disorders and Related Chronic
Overlapping Conditions. 15
• In September 2014, with the goal of maximizing the
federal research investment in COPCs, the NIH convened
the second federal scientific meeting of COPCs
investigators, specifically to develop a Common Data
Elements program and federal data-sharing repository. 16
• In January 2015, the NIH Office of Pain Policy
developed a Working Group to guide the process of
developing a Common Data Elements program and
data-sharing repository for COPCs.

Although these initiatives lay the foundation for much-needed
reform, work in this area is in its infancy and a significant
effort requiring a more robust investment is required. As
• In spring 2012, with the goal of improving how
detailed in this report, what has resulted from the longtime
medical professionals are taught about pain, the NIH
Pain Consortium designated 12 health professional
neglect of COPCs and delay in researching them is a poor
schools as Centers of Excellence in Pain Education
understanding of their underlying disease mechanisms –
(CoEPEs), to act as hubs for the development, evaluation, both common and unique – and minimal-to-no translation of
and distribution of pain management curriculum
scientific findings into the development of safe and effective
resources for medical, dental, nursing and pharmacy
FDA-approved treatments for the millions of Americans
schools. 11
suffering from COPCs. This report also summarizes promising
new research partnerships focused on COPCs and provides a
• In August 2012, the NIH held the first scientific
meeting on COPCs, A Workshop on Chronic Overlapping summary of research tools that can be used by the medicalscientific community studying these disorders. Further, it
Pain Conditions, and subsequently published the
12
presents imperative recommendations for how research on
resultant research recommendations.
COPCs should be advanced and expanded in a coordinated
• In late 2012, the NIH instituted the Office of Pain
fashion to efficiently and effectively maximize the federal
Policy (OPP) within the National Institute of Neurological
research investment, leading to the translation of scientific
Disorders and Stroke, whose purpose is to support the
findings into improved health and quality of life for those
activities of the NIH Pain Consortium and the Interagency
suffering from chronic overlapping pain conditions.
Pain Research Coordinating Committee (IPRCC).
8

Section III: Prevalence, Burden of Illness and Societal Impact of Chronic
Overlapping Pain Conditions
Mounting scientific evidence demonstrates significant rates of
overlap among a cluster of prevalent poorly understood pain
disorders that solely or predominantly affect women. Although
various terms have been used in prior years to describe the
clinical state of overlap among these conditions (e.g., central
sensitivity syndromes, complex persistent pain conditions),
the U.S. Congress and National Institutes of Health recently
termed them Chronic Overlapping Pain Conditions (COPCs).
(See Figure 1.)

Figure 1. Venn Diagram of Chronic Overlapping Pain Conditions
The complexity of overlap among COPCs is demonstrated in this figure. Any
combination of conditions is possible. Some people may develop two disorders
– either simultaneously or over the course of their lives – while others may
develop three or more.

They include:
• Vulvodynia
• Temporomandibular Disorders
• Myalgic Encephalomyelitis/Chronic Fatigue Syndrome
• Irritable Bowel Syndrome
• Interstitial Cystitis/Painful Bladder Syndrome
•
•
•
•
•

Fibromyalgia
Endometriosis
Chronic Tension-Type Headache
Chronic Migraine Headache
Chronic Low Back Pain

In a certain percentage of people with these conditions, the
associated pain can be attributed to a pathophysiological
process in the affected peripheral tissue, such as
inflammation or lesions. However, in a significant percentage
of affected individuals, no “end-organ” pathology is found;
rather, patients demonstrate common abnormalities in
neural, immune and endocrine function. (See Section
VI on page 22 for a detailed summary on common
underlying disease mechanisms.) A growing number of
studies (mostly conducted in clinic-based populations)
demonstrate variable rates of overlap among COPCs, as well
as increased risk of developing a new, different COPC as
the number of pain conditions a person has increases.17-57
(See Figure 2 and Table 2.) Large, long-term prospective
studies, which include people from the general population,
and specialized phenotyping studies are beginning to yield
rigorous epidemiological data on rates of co-occurrence
and relative risk, as well as the temporal relationship
among COPCs. 58-65

Figure 2. Number of Medical Journal Articles Published on
Various Combinations of COPCs Increases Five-Fold Between
1995 and 2014
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Table 2. Number of Medical Journal Articles Published on Various Combinations of COPCs Between January 2013 and December 2014
A total of 804 (482 non-duplicate) medical journal articles were published in this time period. Most common were publications on the relationship
between ME/CFS and FM (128 articles), IBS and FM (74 articles), migraine and TMD (66 articles) and ME/CFS and IBS (58 articles).

Note: ME/CFS: myalgic encephalomyelitis/chronic fatigue syndrome; ENDO: endometriosis; FM: fibromyalgia; IBS: irritable bowel syndrome; IC/PBS: interstitial cystitis/
painful bladder syndrome; cTTH: chronic tension type headache; cLBP: chronic low back pain; TMD: temporomandibular disorders

Cumulatively, evidence suggests that the delay in
Figure 3. Typical Pattern and Profound Quality of Life Impact
Experienced by Those with COPCs 107
accurate diagnosis and effective treatment commonly
This figure depicts a typical pattern experienced by individuals with COPCs.
experienced by individuals with COPCs can have
Because our health system is fragmented by medical specialties, this
serious consequences, including worsening of both
cycle is further complicated as the affected individual: develops additional
conditions; seeks care from different medical specialists (e.g., urology for
site-specific and body-wide symptoms, which in turn,
bladder pain, rheumatology for fibromyalgia, gynecology for vulvodynia);
receives multiple treatment recommendations; deals with disagreement
makes COPCs more difficult to effectively treat; a
among providers; lacks a primary clinician to coordinate medical care; and
vicious cycle ensues, leading to poorer health outcomes,
experiences further stigma and invalidation, poorer health and quality of
66-106
life outcomes and increased levels of disability.
diminished quality of life and increased disability.
A wealth of studies demonstrate the profound impact these
stigmatizing disorders have on all aspects of health and
quality of life, putting patients at increased risk of suicide, with
a typical pattern as is pictorially described in Figure 3.107-124
The toll extends far beyond the affected and their families,
substantially impacting the health, workforce and productivity
of our nation as a whole.
“You get to the point where you say, ‘I have to help myself.
I have to be a fighter. I have to really find strategies
to help take care of myself.’ ”
~ Paula, COPCs patient

“[Our daughter] tried to be upbeat when she communicated
with her friends and relatives, but we knew how miserable
she was. We tried to remain positive and hopeful for her.”
~ Parents of COPCs patient
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COPCs Summary - Definitions, Symptom Presentation, Prevalence and Economic Impact (See Table 3 for summarized information.)
Vulvodynia
Vulvodynia is chronic pain in
the vulva – the anatomical area
surrounding the vaginal opening
– without an identifiable cause.125
The most common subtypes
are generalized vulvodynia
and provoked vestibulodynia
(previously known as vulvar vestibulitis syndrome).126 The
most common symptom is burning; however, the pain
has also been described as stabbing, raw, stinging and
knife‑like. A recent NIH-funded population-based research
study demonstrated that the condition is widely prevalent,
in that one in four women of all ages and ethnicities will be
affected at some point in their lives.127 Several independent
NIH-funded population-based studies that include a clinical
confirmation component demonstrate a point prevalence of
three to seven percent in reproductive-aged women.128 129
A recent study of adolescent girls suggests it may be quite
prevalent among young women as well.130 Vulvodynia is not
limited to a particular age group; however, a major study of
adult women found that the incidence of symptom onset is
highest between the ages of 18 and 25.131 Using prevalence
estimates of three to seven percent, Xie and colleagues
demonstrated an economic impact of $31–$72 billion, with
70 percent representing direct health care costs.132

Temporomandibular
Disorders (TMD)
Temporomandibular Disorders
are characterized by pain in
the jaw joint and surrounding
muscle/tissues and jaw
movement limitations. One or
both joints may be involved and
depending on the severity, affect a person’s ability to speak,
chew, swallow, make facial expressions and even breathe.
Approximately 35 million Americans suffer from TMD and the
prevalence is higher in women than in men, as 90 percent of
patients seeking treatment are women of childbearing age;

age of symptom onset ranges from teens to 50.133-135 A study
sponsored by the Agency for Healthcare Research and Quality
demonstrated an economic impact of $32 billion annually.136

Myalgic Encephalomyelitis/
Chronic Fatigue Syndrome
(ME/CFS)
The U.S. Food and Drug
Administration describes
ME/CFS as, “a complex,
debilitating disease
characterized by profound
fatigue lasting for six or more consecutive months that is not
improved by bed rest and that may be worsened by physical
or mental activity.” 137 The nature and severity of symptoms
vary from person to person; however, many body systems
are known to be affected, with ME/CFS patients experiencing
severe muscle and joint pain, cognitive impairment,
unrefreshing sleep and a worsening of symptoms with mental
or physical exertion.138 Despite the fact that the cause of
ME/CFS is not known, these chronic and debilitating
symptoms are known to increase long-term disability and
premature death.139 According to the Centers for Disease
Control and Prevention, between one and four million
people in the United States are afflicted with ME/CFS.140 The
disease may occur with sudden onset, such as following an
infection, or it may develop gradually. The onset of ME/CFS
symptoms occurs in two distinct age ranges; the first peak
occurs between the ages of 10–19 years and the second
peak between the ages of 30–39.141 Although more common
in women, ME/CFS also affects men, as well as people of
all racial, age, and socioeconomic groups.142 The economic
impact of ME/CFS is reported to be $37 billion in medical
costs and lost productivity.143
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COPCs Summary - Definitions, Symptom Presentation, Prevalence and Economic Impact (Cont.)
Irritable Bowel Syndrome
(IBS)
Irritable Bowel Syndrome is a
group of symptoms – including
pain or discomfort in the
abdomen and changes in bowel
movement patterns – that occur
together. It is referred to as a
‘functional gastrointestinal disorder,’ because abnormalities
in the gastrointestinal tract are experienced without evidence
of damage due to a disease. There are four subtypes of IBS:
with diarrhea, with constipation, mixed and unknown. In the
U.S., the prevalence of all types of irritable bowel syndrome
is estimated to be 14 percent of the general population.144
Women are approximately two times as likely to suffer from
IBS compared to men, and adults under the age of 45 years
are more likely than older adults to be affected. A 2013
systematic review suggests that the U.S. direct and indirect
costs of IBS may be as high as $380 billion.145

Fibromyalgia
Fibromyalgia is a chronic condition
characterized by widespread,
soft tissue pain, as well as
accompanying comorbidities,
such as disturbed sleep, fatigue
and cognitive difficulties.151 152 It is
estimated that fibromyalgia occurs
in two percent of the general U.S. population.153 Men and
children may present with the disorder; however, women
are more frequently diagnosed with fibromyalgia compared
to men, at a rate of nine to one.154 Diagnosis is most likely
to occur between ages 20–50.155 Studies reporting direct
medical costs demonstrate that patients with fibromyalgia
cost employers approximately $6,000 a year in 1998
dollars.156 Extrapolating from that figure, without accounting
for inflation, fibromyalgia costs the U.S. health care system
more than $20 billion annually.

Interstitial Cystitis/Painful
Bladder Syndrome (IC/PBS)
Interstitial cystitis (IC) – also
known as painful bladder
syndrome and bladder pain
syndrome – is characterized by
pain, pressure or discomfort of
the bladder in the absence of
infection or other pathology. Sufferers also typically experience
urinary frequency and urgency and may have pain during
or after intercourse. Based on the RICE and BACH studies,
between three to eight million women and one to four million
men suffer from IC.146-148 The average age of symptom onset is
40 years.149 A 2011 study found the U.S. direct costs of IC to
be $22 billion.150

Endometriosis
Endometriosis is a chronic
neuro-endocrine-immune
system disease, in which the
endometrial tissue is found
outside of the uterus, causing
pain, infertility and other
problems. The most common
symptoms are pain before and during periods, pain during
or after sexual activity, fatigue, infertility and heavy bleeding.
Other symptoms may include painful bowel movements,
painful urination, diarrhea and/or constipation and other
intestinal upsets during menstruation. Endometriosis is the
leading cause of chronic pelvic pain in women; however, the
true prevalence of the condition is unknown because surgical
confirmation is necessary to diagnose the condition.157 It is
estimated that 2 to 10 percent of women and girls in the U.S.
have endometriosis; the number is most likely at least 6.3
million, or four percent.158 Sixty percent of women develop
symptoms prior to age 20.159 Costs arising from endometriosis
in women of reproductive age were estimated to be $22
billion in 2002.160
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COPCs Summary - Definitions, Symptom Presentation, Prevalence and Economic Impact (Cont.)
Chronic Headache (Migraine
and Tension-Type)
Both migraine and tensiontype headaches are defined
as primary headache
disorders, i.e., those that
exist independent of another
disorder. These headache
disorders are classified as chronic when they occur 15
days or more a month for three months in the absence
of medication use (migraine)161 or for six months (chronic
tension-type).162 Typically, a migraine headache will affect
one half of the head, is pulsating in nature, lasts from 2 to
72 hours and is generally made worse with physical activity;
associated autonomic symptoms include nausea, vomiting,
and sensitivity to light, sound or smell.163 Up to one-third of
those with migraine perceive an aura – a transient visual,
sensory, language or motor disturbance. Chronic tensiontype headache (cTTH) is characterized by pain (pressure,
tightening or feeling like the head is being squeezed with a
vice), frequently on both the left and right sides of the head.
The pain can radiate from the lower back of the head, neck,
eyes or other muscle groups. Individuals also report sensitivity
to light and sound and may experience nausea. Migraine has
a global prevalence of 15 percent or one billion people,164 with
1.4 to 2.2 percent experiencing chronic migraine.165 Chronic
TTH affects 2.2 percent.166 Both are more common in women
than men.167 Age of symptom onset for migraine ranges
from 15–24 years, and cTTH most commonly begins in the
teenage years.168 169 Nearly 10,000 lost work days a year are
attributed to headache, with 42 percent of those estimated
to be due to tension-type headache.170 The U.S. direct costs
of migraine are estimated at $17 billion, including $15
million in indirect costs, of which missed work is the largest
component.171

Chronic Low Back Pain
(cLBP)
Although low back pain is a
symptom, according to the
NIH Task Force on Research
Standards for Chronic Low
Back Pain (cLBP), “there is
now growing evidence that
in its chronic form, it can progress like other chronic pain
conditions, beyond a symptomatic state to a complex
condition unto itself.” 172 Defined as “low back pain that occurs
at least half of the days in the past six months,” symptoms
include dull aching, sharp pain and/or tingling or burning
sensations in the low back, defined as the lumbar region
of the back between the posterior margin of the rib cage
and the horizontal gluteal fold. Weakness in the legs or feet
may also accompany these symptoms. 173 With a worldwide
lifetime prevalence of approximately 39 percent and a point
prevalence of 8.1 percent in American adults, cLBP occurs
from adolescence through the elderly.174 175 As the Task Force
document summarizes, a wide range of inclusion/exclusion
criteria and case definitions are used in cLBP research,
making study findings difficult to interpret. This includes
cost estimates for cLBP; a 2012 claims database study of
nearly 40,000 cLBP patients found the direct annual cost of
the disorder to be approximately $96 million, although other
studies reporting simply on “low back pain” estimate the
economic burden to be much higher, nearing $100 billion in
direct and indirect costs annually.176
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Table 3. Chronic Overlapping Pain Conditions – Prevalence and Symptom Onset Data
References for information contained in this table are included in the previous paragraph summaries.
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Section IV: Research Disparities
In 2014, the National Institutes of Health (NIH), the nation’s
medical research agency, received $30.1 billion in taxpayer
funds to fulfill its mission to improve the health of the
nation.177 The NIH supports research that extends “healthy
life” and reduces the “burden of illness and disability,” and
studies the causes, diagnosis, prevention and cure of human
diseases.178
Chronic pain is as prevalent as cancer, heart disease and
diabetes combined, yet in 2014, as evident in Figure 4, the

NIH spent 95 percent less on chronic pain research than
research on these other conditions. Further, Figure 5 depicts
the inordinately low ratio of NIH funding levels to societal
costs for chronic pain, compared to other major diseases.
“We have some promising results, but with more
research funding, and with more people having an
education and understanding about pain, we could
relieve suffering in millions of people.”
~ Pain Physician

Figure 4. Comparison of NIH Research Spending by Prevalence of Major Diseases179
Combined, cancer, heart disease and diabetes affect approxiately 100 million American adults, the same number as are affected by chronic
pain, yet, in FY2014, the NIH invested 95 percent less in research on chronic pain disorders.
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Figure 5. Comparison of FY2012 NIH Research Spending by Cost Burden of Major Diseases
This figure demonstrates the disproportionate NIH research investment in chronic pain, given its significant cost burden of $600 billion,
compared to other diseases with significantly less cost burdens. Reprinted with permission. Gereau RW, et al. A pain research agenda for the
21st century. J Pain. 2014 Dec;15(12):1203-14.

Figure 6. FY2011 Total Pain Research Expenditures by Federal Agencies

Source: Interagency Pain Research Coordinating Committee
http://iprcc.nih.gov/docs/102212_mtg_presentations/IPRCC_prelim_portfolio_analysis_508comp.pdf

Note: NIH: National Institutes of Health; DoD: Department of Defense; VA: Veterans Affairs Administration; CDC: Centers for Disease Control and Prevention;
AHRQ: Agency for Healthcare Research and Quality; FDA: Food and Drug Administration
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Table 4. COPCs - FY2013 & FY2014 NIH Funding Levels, Investment per Affected Individual and Primary Funding Institutes/Centers
Totals derived from NIH Research Portfolio Online Reporting Tools (RePORT) Research, Condition, and Disease Categorization (RCDC) & NIH Project
RePORTER, available at http://report.nih.gov/categorical_spending.aspx & www.projectreporter.nih.gov

*Includes NIH investment in both “chronic low back pain” and “low back pain” studies
**See Figure 7 for full names of NIH Institutes/Centers

The research investment of other federal health research
agenices is also incommensurate with the significant human
and financial impact of chronic pain in both the general
and military populations. The Interagency Pain Research
Coordinating Committee conducted a trans-agency pain
research portfolio analysis, the findings of which are
summarized in Figure 6 for fiscal year 2011; the figures
are largely unchanged in recent years.180 This represents
a meager federal research investment of $0.04 per
American adult with chronic pain.
The discrepancy between the widespread prevalence and

financial, economic and human toll of COPCs and NIH
research funding directed toward these conditions is painfully
obvious. Table 4 shows the NIH spent $110 million in 2014
on all COPCs, with an average federal investment of just
$1.06 per affected individual. Further, this figure has
decreased by eight percent from the 2013 investment.
“How is it possible that the country invests so little
in pain research? Chronic pain has impacted every
aspect of my wife’s life, our marriage and family life.
It has cost us so much. And we are just one of millions
of families going through this. We deserve better.”
~ Spouse of COPCs patient
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Thirteen NIH Institutes and Centers (ICs) are primary funders
of COPCs research, and 20 of the 27 NIH ICs have supported
research on these conditions over the last three years (see

Table 4 and Figure 7). With few exceptions, research efforts
across ICs have not been coordinated or integrated.

Figure 7. NIH Institutes/Centers Funding Research on COPCs (2012–2014)
Source: NIH Research Portfolio Online Reporting Tools (RePORT)

NIH Institutes/Centers
NIDDK – National Institute of Diabetes and Digestive and Kidney Diseases
NINDS – National Institute of Neurological Disorders and Stroke
NICHD – National Institute of Child Health and Human Development
NIAMS – National Institute of Arthritis and Musculoskeletal and Skin Diseases
NCCIH – National Center for Complementary and Integrative Health
NIDCR – National Institute of Dental and Craniofacial Research
NINR – National Institute of Nursing Research
NIAID – National Institute of Allergy and Infectious Diseases
NIGMS – National Institute of General Medical Sciences
NIDA – National Institute on Drug Abuse
NCI – National Cancer Institute
NIMH – National Institute of Mental Health
NIEHS – National Institute of Environmental Health Sciences
NIA – National Institute on Aging
NIBIB – National Institute of Biomedical Imaging and Bioengineering
NIDCD – National Institute on Deafness and Other Communication Disorders
NCATS – National Center for Advancing Translational Sciences
NEI – National Eye Institute
NHLBI – National Heart, Lung, and Blood Institute
OD – Office of the Director
NIAAA – National Institute on Alcohol Abuse & Alcoholism
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Section V: FDA-Approved Therapies - Safety and Efficacy
Given their widespread prevalence and financial toll,
significant rates of overlap, similar symptom presentation,
common disease mechanisms and appreciable unmet
treatment demand, there is a tremendous opportunity for
research and development of safe and effective treatments for
chronic overlapping pain conditions (COPCs). As a result of the
meager federal, private and industry research investment in
COPCs to date, evidence-based treatment options are woefully
few and inadequate. Furthermore, as Table 5 summarizes,
only a handful of FDA-approved pharmaceutical treatments
exist for half of these conditions, only two of which have been

approved in the last five years. None are indicated for more
than one COPC, although several are used off-label to treat
a number of these conditions. The resultant situation is that
COPCs sufferers and their clinicians must use trial‑and‑error
methods selected from a myriad of treatments, most with
unknown safety and efficacy data (especially when combined),
until they identify a combination that brings some relief. Table
6 summarizes the findings of recent systematic reviews
describing the poor state of evidence on the efficacy of
treatments for COPCs.

“As my health has continued to decline with the development of additional COPCs, I’ve spent countless
hours experimenting with dozens of treatments that have easily cost us tens of thousands of dollars.
Only a few have been somewhat helpful. Most have not only been ineffective, but have caused other
health issues and serious side effects. My doctors and I are equally frustrated that the scientific evidence
we need to make informed choices about my health care is just not available.”
~ COPCs patient

Table 5. FDA-Approved Pharmaceutical Treatments for COPCs
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Table 6. Findings of Systematic Reviews and Evidence Grading Demonstrate Poor Evidence of Treatment Effectiveness Across
all 10 COPCs and the Urgent Need for Well-Designed and Conducted Efficacy Studies
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Table 6. Findings of Systematic Reviews and Evidence Grading Demonstrate Poor Evidence of Treatment Effectiveness Across
all 10 COPCs and the Urgent Need for Well-Designed and Conducted Efficacy Studies (cont.)
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Section VI: Emerging Research on Common Underlying Disease Mechanisms
In addition to a growing epidemiological evidence base
substantiating the overlap of conditions addressed in this
report, several observations support the concept that
these conditions share common underlying mechanisms
of disease. Those affected by chronic overlapping pain
conditions (COPCs) are more likely to be female, exhibit
similar symptom profiles and benefit from similar treatments.
Studies increasingly support the idea that COPCs are
heterogeneous and that patient populations – both within
and across disorders – cluster into phenotypic subgroups
with common pathophysiologic mechanisms, and each being
responsive to treatment modalities that specifically target
those mechanisms.198 This section summarizes the findings
of emerging research on common underlying mechanisms of
disease in COPCs.
Genetic and Environmental Factors
Pain genetics research demonstrates that there are likely
numerous genetic variations that determine the sensitivity
of an individual’s nervous system to pain and other sensory
input, as well as risk for developing chronic pain.199-201 Studies
have identified a number of genetic variations associated with
a higher risk of developing COPCs, most of which involve the
regulation of the immune, neural and endocrine systems,
specifically related to sensory/pain processing.202-217 Likewise,
research demonstrates a strong familial component to
developing COPCs.218-224 Twin studies have been particularly
helpful in establishing that COPCs co-aggregate, are strongly
genetic and are separable from anxiety and depression.225-232
Gene expression studies in this area are also beginning to
yield insight on molecular pathways implicated in symptom
expression and treatment response.233-236 As with most
illnesses that have a genetic underpinning, environmental
factors, such as infection, trauma, surgery and injury,
may play a prominent role in triggering the onset of
COPCs.237-248 Genome-wide epigenetic studies have not yet
been conducted to assess the molecular basis of various
environmental factors in the etiology of these disorders.
Once COPCs are triggered, the factors and mechanisms
responsible for ongoing symptom expression are complex
and multifactorial.
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Abnormal Pain and Sensory Processing
Once COPCs develop, the abnormalities most consistently
detected are pain and sensory processing dysfunction.
Compared to healthy individuals, those with COPCs report
enhanced pain perception – both increased pain intensity and
lower sensory and pain thresholds – with the application of
a variety of sensory stimuli (e.g., pressure, thermal, vibratory,
electrical). These sensitivities are found not only at the body
site where a person experiences chronic pain, but at distal
locations, such as the thumb, shin and arm.249-275 Recent
studies, including those utilizing functional MRI, also provide
evidence that other sensory input, such as light, sound and
odor, are biologically amplified in patients with COPCs.276-281
In these studies, the insula – the brain region that plays a
critical role in sensory integration – most consistently
shows hyperactivity.282 283
Using experimental pain testing, two pathogenic
mechanisms have been found to contribute to enhanced
pain perception and low sensory thresholds in
individuals with COPCs:
• Attenuated Diffuse Noxious Inhibitory Control (DNIC)/
Conditioned Pain Modulation (CPM)
In healthy people as well as lab animals, application
of an intense painful stimulus for two to five minutes
produces generalized whole-body analgesia, i.e.,
“pain inhibits pain.” This analgesic effect has been
consistently observed to be attenuated or absent in
many, but not all, individuals with COPCs.284-297
• Increased Wind-Up/Temporal Summation
Studies also suggest that some individuals with COPCs
exhibit evidence of “wind-up” or temporal summation,
in which repeated painful stimuli cause increased pain
perception, indicative of sensitization of the central
nervous system.298-308
Autonomic Nervous System Abnormalities
Increased sympathetic-to-parasympathetic balance has been
demonstrated in some subgroups of individuals with COPCs,
raising the possibility that dysfunction of the autonomic
nervous system could be among one of the common
clustering pathophysiologic mechanisms.309-316

Neuroimaging Abnormalities
A growing body of evidence shows that individuals with
COPCs are more likely to exhibit changes in gray and white
matter volume and cortical thickness in various brain regions.
These findings closely align with what is increasingly reported
in the general pain research literature – that chronic pain
may be a neurodegenerative disorder.317-329 These subtle
changes in size and shape of cortical and sub-cortical
areas in chronic pain states are improving our knowledge of
“neuroplasticity,” a term that is probably much more accurate
than “neurodegeneration,” since studies have found reversal
of imaging findings following treatment.330 331
Functional neural imaging (i.e.,fMRI) provides a visual picture
of how the brain processes the sensory experience of pain.
Studies of people with COPCs indicate that in response to
painful stimuli, similar brain regions, including those that
integrate and process sensory information, cognition and
affect, show increased activity or are “activated.”332-347 A more
recent advance in the use of fMRI is to look at patterns of
connectivity among different brain regions, either while a
person is at rest or performing a specific task.348 A resting
state analysis enables one to evaluate brain changes
associated with chronic spontaneous pain, as well as examine
how chronic pain may disrupt non pain-related functions, such
as cognition. Functional connectivity studies of individuals with
COPCs show altered connectivity among several regions of
the brain, such as the default mode, executive attention, pain
modulatory and sensory-motor networks.349-359 This technique
holds considerable promise in identifying potential biomarkers
for pain intensity and underlying mechanisms.
CNS v. PNS Contribution
Several hypotheses have been proposed regarding the relative
contribution of the peripheral nervous system (PNS) and
the central nervous system (CNS) in the development and
maintenance of COPCs. One theory is that they both exert
influence on a continuum. In individuals with mild to moderate
symptoms, there may be a greater contribution from the PNS
(e.g., upregulation of afferent pathways), which is influenced
by environmental factors, such as infection or injury. In those
with moderate to severe symptoms, the CNS is proposed to
have a greater contribution, resulting in disinhibition of CNS
pain processing, which then leads to a lack of pain inhibition
in the PNS. Further, with increasing severity and number of

pain symptoms (i.e., COPCs), contributory factors, such as life
stressors, poor coping and mood alterations, become more
prevalent.360 What is unclear at this time is whether the CNS
dysfunction can be the sole source of pathogenesis, as some
studies demonstrate that persistent nociceptive input from the
PNS is needed to maintain CNS abnormalities.361-365
Female Predominance and Role of Ovarian Hormones
COPCs have a female predominance, proposed to result from
multiple factors.366 Basic science studies suggest that ovarian
hormones have distinct effects on inflammation, affective
states, stress response, modulatory pain systems and afferent
sensory systems that increase or decrease pain reactivity.367 368
Clinical studies demonstrate alterations in pain severity,
thresholds and tolerance during different phases of the
menstrual cycle,369-372 and recent neural imaging studies have
even indicated important sex differences in the connectivity
between brain regions that process emotion and cognition.373
Advancing knowledge of the mechanisms by which ovarian
hormones modulate pain is necessary and will aid in
understanding why pain tends to be more frequent, severe
and disabling in women.374 375
Neuroendocrine and Neuroimmune Abnormalities
Chronic pain research establishes that there is a complex
interplay among immune cells, glia and neurons – through
the release of inflammatory mediators and interactions with
neurotransmitters and their receptors – that affects immune
response and modulates pain pathways and sensitivity in
both the peripheral and central nervous systems.376-378 Studies
of COPCs indicate that a host of immuno-inflammatory
mediators, both in the bloodstream and in painful peripheral
tissues, are altered and play a role in the development
and/or maintenance of these conditions in at least a subgroup
of patients.379-390
The hypothalamic-pituitary-adrenal (HPA) axis consists of
complex interactions among these three endocrine glands
that control stress and regulate a wide array of body
functions, such as immunity, digestion, emotion and energy
storage. Overall, although study results are inconsistent, HPA
axis dysregulation appears to play a role in at least a subset
of those with COPCs.391-403 This may not be surprising given
that baseline and stimulated HPA axis functions are highly
dynamic and affected by many factors. One hypothesis is that
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early dysregulation of the HPA axis results in elevated HPA
axis hormone levels, whereas more prolonged dysfunction
ultimately leads to blunted cortisol levels due to ineffective
HPA axis responsiveness.404
Role of Stress, Behavioral and Psychological Factors
The role of adverse childhood experiences, early life
(and/or ongoing) stress, and behavioral and psychological
factors are known to play a role in the incidence and
maintenance of many chronic illnesses, including type 2
diabetes, heart disease and cancer.405-408 Studies demonstrate
that the relationship between chronic pain and distress is

complex, and that distress can both be an incident factor
and a consequence of chronic pain.409 410 In this latter
situation, individuals experience difficulty functioning in their
various roles after developing COPCs, which can exacerbate
symptoms and lead to maladaptive illness behaviors. Using
statistical clustering models and other types of research,
studies are beginning to identify distinct subgroups of
patients with COPCs with similar profiles related to symptom
severity, pain/sensory sensitivity and psychosocial functioning,
identifying those who are either more susceptible or resilient
to chronic pain and its biopsychosocial effects.411-413

Table 7. Mechanistic Characterization of Chronic Pain
A mechanistic approach to pain requires that clinicians assess whether an individual has nociceptive (peripheral inflammation or damage), neuropathic
pain (due to nerve damage) and/or central pain (due to abnormal sensory processing in the brain and/or spinal cord, i.e., central nervous system) and
base treatment on this characterization rather than diagnostic label, e.g., headache, fibromyalgia.
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Section VII: Promising National Studies and Validated Instruments for
Clinical Research
Promising National Research Studies
Research on chronic overlapping pain conditions (COPCs) has
been the frontrunner in multi-disciplinary phenotype-based
research. Studying risks, causes, mechanisms and treatment
across conditions, rather than in duplication in each individual
condition is not only a cost-effective approach, but one that
will parse out both what is common and unique among
COPCs subgroups. Further, employing a systems-based
research approach to COPCs is both holistic and patientcentric. Presently, there are three national multi-center studies
in various stages of development, execution and publication.
This section provides a brief summary of each with references
for additional information.
Multidisciplinary Approach to the Study of Chronic
Pelvic Pain (MAPP) Research Network
The MAPP Network is a National Institutes of Health (NIH)sponsored, multi-center study of urologic chronic pelvic
pain syndrome (UCPPS) – a term used to encompass both
interstitial cystitis/painful bladder syndrome and chronic
prostatitis/chronic pelvic pain syndrome – designed to provide
new insights into underlying etiology, natural history and risk
factors associated with the development of UCPPS. In 2008,
the MAPP Network was initiated by the National Institute of
Diabetes and Digestive and Kidney Diseases (NIDDK) under
a cooperative agreement for a five-year funding period. It is
comprised of six Discovery Sites, a Data Coordinating Center,
a Tissue and Technology Core and other units. With the
goal of establishing a translational foundation for improved
clinical management, the MAPP Network’s objective is to
advance understanding of disease phenotypes; underlying
pathophysiology; treated natural history; and biologic,
genetic, and behavioral risk factors for UCPPS. An important
aim of this program is to better understand the biologic and
behavioral relationships between UCPPS and co-morbid
non-urologic pain syndromes. Those of primary interest
are fibromyalgia, irritable bowel syndrome, chronic fatigue
syndrome, vulvodynia and migraine headache. To date, the
Network has recruited over 1,000 study participants who have
undergone extensive phenotypic characterization through
complementary, integrated network protocols. Importantly,
all clinical data is centrally managed and analyzed by the

These multi-site national research collaborations have
begun to advance a comprehensive scientific approach
to understanding the epidemiology and pathophysiology
of COPCs. A coordinated expanded basic, translational
and clinical research effort that addresses all COPCs is
needed. In addition, collaborative initiatives – throughout
the research and development process – that include
academia, industry, government agencies, service
and reimbursement sectors, clinical care, nonprofits
and philanthropy are required to translate scientific
discoveries into meaningful clinical change for
individuals suffering from COPCs. The next and final
section of this report summarizes the recommendations
CPRA has put forth to do so.
Data Coordinating Center allowing integration of multiple
scientific domains. Presently, the MAPP Network is developing
numerous manuscripts describing symptoms, patient subsets,
biomarkers and structural/functional neuroimaging results.
A number of these studies have already been published,414-420
including two that provide a comprehensive overview of the
project and its methodology.421 422
The NIDDK, with supplemental funding from the NIH Office of
Research on Women’s Health, recently renewed support for
a second five-year project period, MAPP II, which began in
2014. NIH funds will support the current Discovery Sites and
Cores and the addition of three new Discovery Sites through
the NIDDK RFA, “Expansion of the MAPP Research Network,”
described here: http://grants1.nih.gov/grants/guide/rfa-files/
RFA-DK-13-025.html. These sites are currently developing
a set of collaborative protocols for the second project period.
Studies are expected to broadly focus on predictors of
symptom progression and resolution, and understanding
different mechanism-based phenotypic subgroups that
respond differently to treatment.
Additional information can be viewed online at:
www.mappnetwork.org
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Orofacial Pain, Prospective Evaluation and Risk
Assessment (OPPERA)
In 2006, the National Institute of Dental and Craniofacial
Research (NIDCR) funded this first-of-its-kind comprehensive
program project, led by William Maixner, PhD, DDS, director
of the University of North Carolina Center for Neurosensory
Disorders – a multidisciplinary research team of accomplished
pain clinicians and researchers, psychophysiologists,
molecular and cellular geneticists, biostatisticians and
epidemiologists. The OPPERA study – a seven-year,
four-site, cross-disciplinary, prospective investigation of
temporomandibular disorders (TMD) – sought to identify
putative physiological and psychological risk factors, clinical
characteristics and related genetic mechanisms that influence
the development of chronic orofacial pain associated with
TMD. Additionally, it aimed to characterize the biological
pathways through which genetic variations causally influence
TMD risk. Investigators enrolled and monitored 2,700 men
and women aged 18 to 44 years, 260 of whom developed
TMD in the three-year follow-up period. Since OPPERA’s
first publication in 2011, 20 papers summarizing the study’s
expansive findings collectively demonstrate that TMD is a
complex disorder with multiple causes consistent with a
biopsychosocial model of illness, and that it is no longer
appropriate to regard TMD solely as a localized orofacial pain
condition.423-442
“I’ve been suffering for years. I had to retire and am on
disability due to these conditions. Please continue to
explore the relationship among these diseases to offer
some hope to those of us who are so ill.”
~ Marilyn, COPCs patient

Of the 260 people followed in OPPERA I who developed
TMD in the three-year follow-up period, risk factors for acute
TMD significantly differed from genetic and phenotypic risk
factors for chronic TMD. Further, 86 percent of chronic TMD
cases had one or more of four chronic overlapping pain
conditions (COPCs): headache, low back pain, irritable bowel
syndrome or widespread body pain. Building upon these
findings, OPPERA II – the second five-year phase of the study
funded by NIDCR in 2012 – aims to identify phenotypes and
genotypes that predict risk of transition from acute to chronic
TMD, risk factors for one or more of the previously mentioned
COPCs and genetic variants associated with chronic TMD.
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In doing so, they are following a group of 1,000 adults
with acute TMD for six months and conducting follow-up
assessments from those participating in the OPPERA I study
to identify those with one or more COPCs. Existing phenotypes
and genotypes measured at baseline are being used to predict
risk of developing one versus two-or-more COPCs relative to
controls. A discovery-phase genome wide association study
(GWAS) will use existing DNA from 1,000 OPPERA I chronic
TMD cases and the same number of OPPERA I controls,
and replicate findings in another cohort of 2,000 cases and
controls. Findings will be contrasted with GWAS analysis of
the acute-TMD cohort to identify the genes that contribute
differentially to acute and chronic TMD. Based on these
findings and validated associations from other studies, twelve
genes will be selected for exon sequencing of rare genetic
variants. Knowledge generated from these proposed studies
will significantly impact scientific understanding of risk factors
for COPCs. Moreover, the findings will be of direct benefit
to clinicians and their patients, elucidating mechanisms
underlying chronic idiopathic pain in people with TMD.
For additional information on OPPERA I & II, visit:
www.nidcr.nih.gov/Research/ResearchResults/InterviewsOHR/TIS012006.htm
http://projectreporter.nih.gov/project_info_description.cfm?aid=8525386&
icde=19436520

Complex Persistent Pain Conditions: Unique & Shared
Pathway of Vulnerability
This program project, also led by Dr. Maixner and the UNC
Center for Neurosensory Disorders and funded in 2011 by
the National Institute of Neurological Disorders and Stroke,
expands upon OPPERA I & II to specifically study four
prevalent pain conditions that frequently co-occur with TMD:
vulvodynia, irritable bowel syndrome, episodic migraine and
fibromyalgia. Fundamental to the aims and goals of this study
are that the etiology of these COPCs is multifactorial and their
clinical manifestations diverse. Further, a unifying hypothesis
integrating this study is that multiple genetic factors, when
coupled with environmental exposures (e.g., injury, infections,
physical and psychological stress), increase susceptibility
to COPCs by enhancing pain sensitivity and/or increasing
psychological distress. This project seeks to identify risk
factors, clusters, and associated genetic polymorphisms that
influence pain amplification and psychological distress in
study participants who have established COPCs. Additionally,

investigators aim to characterize the biological pathways
through which these genetic variations causally influence
the development of COPCs. Their analyses will characterize
clusters of patients within each condition that vary
significantly according to disease manifestation and non-pain
domains (e.g., fatigue, sleep). Importantly, the team expects
some clusters of patients to be more alike across COPCs than
within any single COPC diagnosis.
Additional information can be viewed online at:
http://grantome.com/grant/NIH/P01-NS045685-09

Validated Research Instruments Used in Clinical
COPCs Research
Decades of pain research has led to the understanding that
it is insufficient to simply measure pain severity in studies of
individuals with chronic pain and COPCs. Multiple domains
(e.g., mood, sleep, fatigue, cognition, functional status) are
of relevance and interact to determine disease severity,
outcomes and progression. For example, IMMPACT (Initiative
on Methods, Measurement, and Pain Assessment in Clinical
Trials) has identified relevant domains beyond pain severity
that should be included in any pain-related clinical trial and
include the following: pain intensity, physical functioning,
emotional functioning, patient global impression of change,
comorbid symptoms and adverse events.443 Likewise,
OMERACT (Outcome Measures in Rheumatology) has studied
and identified domains (in addition to pain severity) that
are endorsed by both patients and treating clinicians as
being important to assess when considering fibromyalgia.
These include tenderness, fatigue, patient global impression
of change, physical and emotional functioning, sleep
disturbance, depression, dyscognition, stiffness and anxiety.444
Investigators studying specific COPCs will often find it

necessary to utilize condition-specific measures, such as
measures of fatigue in ME/CFS patients, bowel habits in
IBS patients, voiding patterns in IC and pelvic floor muscle
dysfunction in vulvodynia patients. However, a core set of
domain measures that cut across COPCs (e.g., mood, sleep,
physical function) are useful for characterization, subtyping of
COPCs patients and providing insight into common underlying
mechanisms. Core domains and examples of assessment
instruments are contained in Table 8 (adapted from Williams,
Opinions in Urology, 2013).445
Many investigators have also begun to utilize the NIHsponsored initiative, PROMIS (Patient Reported Outcomes
Information System), which includes computer-adaptivetesting to ease patient reporting burden and provides measure
comparison to national means. PROMIS has developed a
core set of questions that could address common domains
of relevance for a broad range of chronic illnesses (e.g.,
pain, physical functioning, fatigue, emotional status, sleep
problems, cognition). These measures are designed to be
applied across conditions and are scaled using a common
metric so that comparisons across conditions can be made.
Many, but not all, of the PROMIS measures have been (or are
in the process of being) validated against older standardized
measures such as those listed in Table 8. For additional
information on the many fixed-item and computer adapted
assessment tools, see the PROMIS Assessment Center at
www.assessmentcenter.net.446
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Table 8. Examples of Assessment Instruments by Domain for Chronic Pain

Note: Visual Analogue Scale (VAS), Numeric Rating Scale (NRS), Verbal Rating Scale (VRS); McGill Pain Questionnaire (MPQ); Widespread Pain Index (WPI);
Multidimensional Fatigue Inventory (MFI); Pittsburgh Sleep Quality Index (PSQI); Multiple Abilities Symptom Questionnaire (MASQ); Short Form 36 (SF36); World Health
Organization Disability Assessment Schedule 2.0 (WHODAS 2.0); Brief Pain Inventory (BPI); Pennebaker Inventory of Limbic Languidness (PILL); Complex Medical
Symptom Inventory (CMSI); Symptom Severity Index (SSI); Center for Epidemiologic Studies Depression Scale (CESD); State Trait Anxiety Inventory (STAI); State Trait
Anger Expression Inventory (STAXI); Hospital Anxiety and Depression Scale (HADS); Positive and Negative Affect Scale (PANAS); Beliefs in Pain Control Questionnaire
(BPCQ); Coping Strategies Questionnaire (CSQ); Self-Efficacy Questionnaire (SEQ); Pain Catastrophizing Scale (PCS); Dyadic Adjustment Scale (DAS); West Haven Yale
Multidimensional Pain Inventory (WHYMPI); Participation Enfranchisement (PE)
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Section VIII: Recommendations for Advancing Research
Learning from Past Successes and Failures
The NIH Pain Consortium recently established the NIH Task
Force on Research Standards for Chronic Low Back Pain
(cLBP) after a review of cLBP studies demonstrated that
researchers use “variable inclusion and exclusion criteria,
case definitions for LBP chronicity or recurrence, baseline
assessments, stratification criteria, and outcome measures,”
and that “as a result, it is difficult to compare studies of
similar or competing interventions, replicate findings, pool
data from multiple studies, resolve conflicting conclusions,
develop multidisciplinary consensus, or even achieve
consensus within a discipline regarding interpretation of
findings.” 472 The resultant manuscript summarizes the
Task Force’s recommendations for definitions, a minimum
dataset, reporting outcomes, and future research.473
The NIH Pain Consortium has approved the recommendations,
which investigators are now asked to incorporate into their
NIH grant applications. The Task Force believes that these
recommendations will advance the field, help to resolve
controversies, and facilitate future research, as greater
consistency in reporting should facilitate comparison
among studies.

Vision for the Future

With an increased federal and private investment
to implement the initiatives called for by the
Chronic Pain Research Alliance, taxpayer dollars
would be maximized through a coordinated,
standardized and collaborative research effort,
generating urgently needed scientific evidence
on chronic overlapping pain conditions. This
evidence would be used to develop diagnostic
and treatment guidelines for the training of health
care professionals, enabling them to provide
high-quality, evidence-based medical care to
those suffering from these life-altering conditions,
improving their health, quality of life, dignity and
ability to fully contribute to society.

Basic, Translational and Clinical Research
National Institutes of Health (NIH) | Patient Centered Outcomes
Research Institute (PCORI) | Department of Veterans Affairs (VA) |
Department of Defense (DoD) | Industry
A comprehensive, coordinated and cost-effective effort – that
spans the basic, translational and clinical research continuum
– is urgently needed to advance understanding of the risks,
Deliberations of the August 2012 Workshop on Chronic
causes and mechanisms of COPCs, and should yield safe
Overlapping Pain Conditions (COPCs) revealed almost
and effective treatments for these disorders. The NIH should
identical findings. As no Research Diagnostic Criteria (RDC) for lead this effort through the developed Trans-NIH Working
COPCs currently exist, investigators from different institutions Group on Chronic Overlapping Pain Conditions, and should
are using different ontology, case definitions and outcome
include all relevant agencies and organizations, such as the
measures. High-caliber research on COPCs has recently
Patient Centered Outcomes Research Institute, Department
begun and we have a historic opportunity – responsibility
of Defense and Department of Veteran Affairs. The research
even – to ensure that current and future research efforts
recommendations put forth from the August 2012 Workshop
are conducted in a strategic coordinated fashion. This will
on Chronic Overlapping Pain Conditions should be used as a
maximize the federal investment in COPCs research and
starting point. Further, in an effort to maximize the research
reduce taxpayer waste from incomparable study findings.
investment in COPCs research, the large program projects
Most importantly, this will benefit those for whom scientific
already funded by the NIH and described in the prior section
research is conducted – individuals affected by these life(MAPP, OPPERA, etc.), should be expanded upon to include all
altering disorders.
COPCs.
We have an obligation to learn from both the prior successes
and shortcomings of cLBP research and other disorders, and
an ethical responsibility to incorporate lessons learned into
future research efforts for all diseases, including COPCs. The
most urgently needed initiatives for various federal, private
and corporate entities are summarized as follows.
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Research Diagnostic Criteria, Common Data Elements
& Data Repository
National Institutes of Health (NIH)
The purpose of the National Institute of Neurological Disorders
and Stroke (NINDS) Common Data Elements (CDE) Project, “is
to standardize the collection of investigational data in order
to facilitate comparison of results across studies and more
effectively aggregate information into significant metadata
results,” and central to this project “is the creation of
common definitions and data sets so that information (data) is
consistently captured and recorded across studies.”474
As previously mentioned, investigators currently studying
COPCs are using various definitions and diagnostic criteria,
as well as collecting a wide range of data using different
methods, leading to great difficulty in comparing study
findings across publications, research groups and institutions.
The NIH should swiftly lead an effort that includes other
federal agencies (e.g., Centers for Disease Control and
Prevention, Department of Veterans Affairs, Department of
Defense) to develop Research Diagnostic Criteria (RDC), a
case definition and data dictionary for COPCs and require
applicants to use these criteria in their grant proposals.
Further, to maximize the federal investment in COPCs
research and reduce waste from incomparable study findings
– now, as high-quality COPCs research is beginning – the NIH
should lead an effort to develop and implement a data sharing
repository, as has been established by the NIH for autism,
mental health and other disorders.475 Further, investigators
funded by the federal government using RDC and collecting a
minimum data set, should be required to import their data into
this repository as it becomes available, and an Interagency
Coordinating Committee should be responsible for analyzing
and publishing data on a regular basis.
Epidemiological, Health Services & Economic
Impact Studies
Healthy People 2020/2030 Initiative
Centers for Disease Control (CDC) | Agency for Healthcare
Research and Quality (AHRQ) | Health Resources and
Services Administration (HRSA) | Department of Veterans
Affairs (VA) | Department of Defense (DoD) | Centers for
Medicare & Medicaid Services (CMS) | Health Insurers
Each of the COPCs addressed in this white paper have
different numbers of published epidemiological and cost
studies, estimating their impact on our nation’s health and
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economy. However, one cannot simply add the prevalence
and cost of each to delineate their cumulative impact.
Epidemiological research on incidence, prevalence and shared
risk factors associated with the development of COPCs,
as well as health services research, in population-based
samples is urgently needed to delineate the prevalence of
multiple conditions, rates of overlap in different populations
and the economic impact of having multiple conditions on
the individual, payer and U.S. economy. As part of the Healthy
People 2020/2030 Initiative, questions on COPCs should
be added to national survey instruments used by the CDC’s
National Center for Health Statistics, and be administered
annually to obtain baseline information and track progress
over time.
Given the widespread prevalence of COPCs, and
demonstrated risk factors common to military professionals,
such as deployment, mood disorders and brain injuries, the
DoD and VA should assess the prevalence, incidence, risk
factors and cost of COPCs in both the active duty and retired
military population. Wherever appropriate, COPCs should be
included and incorporated into existing research programs
on chronic pain, such as PASTOR PROMIS. (PASTOR is a
DoD program and stands for Pain Assessment Screening Tool
and Outcomes Registry. The DoD and NIH are collaborating
on this joint initiative utilizing PROMIS, i.e., Patient Reported
Outcomes Measurement Information System). Further, the
agencies should work collaboratively with the NIH and other
agencies to develop Research Diagnostic Criteria, a Common
Data Elements Program and data-sharing repository, and
require funded investigators to import a minimal data set.
Advancing Therapeutic Development
Food and Drug Administration (FDA) | Industry
Over the last two years, the FDA has undertaken an initiative
to advance drug development to treat the symptoms of
ME/CFS, including the creation of an industry guidance
document to assist sponsors in the development of ME/CFS
drug products.476 Given the widespread prevalence, high
rates of overlap and use of similar drug treatments across
these conditions, the FDA should initiate a similar effort to
advance both drug and non-drug treatments for COPCs that
involves the patient community, clinicians treating COPCs and
scientists studying these conditions.

Awareness and Educational Campaigns
Centers for Disease Control (CDC) | Health Resources and
Services Administration (HRSA)
The CDC, with support from and in collaboration with other
federal agencies and other stakeholders (e.g., patients,
advocacy organizations, clinicians), should launch a multi-year
awareness campaign that will educate the public about the
seriousness and societal costs of COPCs; make available and
promote sources of reliable information on the symptoms,
diagnosis and treatments of COPCs; and provide information
on effective communication strategies for patient-provider
relationships. Further, using the latest scientific information
on the diagnosis, treatment and prevention of COPCs, CDC
and HRSA, in collaboration with other federal agencies,
should support a multi-year campaign to better educate
health care professionals, particularly primary care providers.
The campaign should include the development of continuing
medical education courses for professionals in practice, as
well as curricula for medical, nursing and other allied health
training programs.

31

Section IX: References
1

The Patient Protection and Affordable Care Act Public Law 111-148, 111th Congress, March 23, 2010: www.gpo.gov/fdsys/pkg/PLAW-111publ148/
pdf/PLAW-111publ148.pdf.
2
Institute of Medicine Report from the Committee on Advancing Pain Research, Care, and Education: Relieving Pain in America, A Blueprint for
Transforming Prevention, Care, Education and Research. The National Academies Press, 2011. http://books.nap.edu/openbook.php?record_
id=13172&page=1.
3
Gaskin DJ, Richard P. The economic costs of pain in the United States. J Pain. 2012 Aug;13(8):715-24.
4
Institute of Medicine Report from the Committee on Advancing Pain Research, Care, and Education: Relieving Pain in America, A Blueprint for
Transforming Prevention, Care, Education and Research. The National Academies Press, 2011, preface – p. 3. http://books.nap.edu/openbook.
php?record_id=13172&page=1.
5
Institute of Medicine Report from the Committee on Advancing Pain Research, Care, and Education: Relieving Pain in America, A Blueprint for
Transforming Prevention, Care, Education and Research. The National Academies Press, 2011, p. 75-77. http://books.nap.edu/openbook.php?record_
id=13172&page=1.
6
Ballweg M, Cowley T, Drury C, McCleary KK, Veasley C (Chronic Pain Research Alliance). Chronic Pain in Women: Neglect, Dismissal and Discrimination
– Analysis and Policy Recommendations. May 2010. Available at http://www.endwomenspain.org/Common/file?id=20.
7
See: http://dpcpsi.nih.gov/collaborations/committees.aspx?TID=2#153.
8
See: http://tmj.org/common/file?id=67.
9
Available at: www.help.senate.gov/hearings/hearing/?id=5906d585-5056-9502-5dd1-1d549d0d88f7.
10
Senate Report Number 112-16, available at: http://beta.congress.gov/112/crpt/srpt176/CRPT-112srpt176.pdf.
11
See: www.nih.gov/news/health/may2012/nih-21.htm.
12
Workshop summary and research recommendations available at: http://www.ninds.nih.gov/news_and_events/events/meeting-summary-chronic-pain.
htm.
13
See: http://iprcc.nih.gov/National_Pain_Strategy/NPS_Main.htm.
14
Research on Chronic Overlapping Pain Conditions, PA-14-243, available at: http://grants.nih.gov/grants/guide/pa-files/PA-14-243.html, & PA-14-244,
available at: http://grants.nih.gov/grants/guide/pa-files/PA-14-244.html.
15
See: http://tmj.org/common/file?id=178.
16
See: http://painconsortium.nih.gov/Conferences_and_Seminars/9-16-2014_Inv.MtgonCOPC.html.
17
Warren JW, et al. The number of existing functional somatic syndromes (FSSs) is an important risk factor for new, different FSSs. J Psychosom Res.
2013 Jan;74(1):12-7.
18
Bullones Rodriguez MA, et al. Evidence for overlap between urological and nonurological unexplained clinical conditions. J Urol. 2013 Jan;189(1
Suppl):S66-74.
19
Allen-Brady K, et al. Risk of associated conditions in relatives of subjects with interstitial cystitis. Female Pelvic Med Reconstr Surg. 2014 Oct 27.
[Epub ahead of print]
20
Lau CI, et al. Association between migraine and irritable bowel syndrome: a population-based retrospective cohort study. Eur J Neurol. 2014
Sep;21(9):1198-204.
21
Sinaii N, et al. High rates of autoimmune and endocrine disorders, fibromyalgia, chronic fatigue syndrome and atopic diseases among women with
endometriosis: A survey analysis. Human Reproduction 2002; 17(10): 2175-2724.
22
Lim PF, et al. Development of temporomandibular disorders is associated with greater bodily pain experience. Clin J Pain. 2010; 26(2):116-20.
23
Aaron LA, Buchwald D. A review of the evidence for overlap among unexplained clinical conditions. Ann Intern Med. 2001 May 1;134(9 Pt 2):868-81.
24
Aaron LA, et al. Overlapping conditions among patients with chronic fatigue syndrome, fibromyalgia, and temporomandibular disorder. Arch Intern Med.
2000 Jan 24;160(2):221-7.
25
Aaron LA, et al. Comorbid clinical conditions in chronic fatigue: a co-twin control study. J Gen Intern Med. 2001 Jan;16(1):24-31.
26
Yunus MB. The prevalence of fibromyalgia in other chronic pain conditions. Pain Res Treat. 2012;2012:584573.
27
Yunus MB. Fibromyalgia and overlapping disorders: the unifying concept of central sensitivity syndromes. Semin Arthritis Rheum. 2007; 36(6):339-56.
28
Arnold LD, et al. Vulvodynia: characteristics and associations with comorbidities and quality of life. Obstet Gynecol. 2006; 107(3):617-24.
29
Zolnoun DA, et al. Overlap between orofacial pain and vulvar vestibulitis syndrome. Clin J Pain. 2008; 24(3):187-91.
30
Wu EQ, et al. Interstitial Cystitis: Cost, treatment and co-morbidities in an employed population. Pharmacoeconomics. 2006; 24(1):55-65.
31
Mathieu N. Somatic comorbidities in irritable bowel syndrome: fibromyalgia, chronic fatigue syndrome, and interstitial cystitis. Gastroenterol Clin Biol.
2009; 33 (1):S17-25.
32
Fan YH, et al. Non-bladder conditions in female Taiwanese patients with interstitial cystitis/hypersensitive bladder syndrome. Int J Urol. 2014
Aug;21(8):805-9.

32

33

Faro M, et al. Impact of the fibromyalgia in the chronic fatigue syndrome. Med Clin (Barc). 2014 Jun 16;142(12):519-25.
Cervigni M, Natale F. Gynecological disorders in bladder pain syndrome/interstitial cystitis patients. Int J Urol. 2014 Apr;21 Suppl 1:85-8.
35
Bair E, et al. Natural history of comorbid orofacial pain among women with vestibulodynia. Clin J Pain. 2015 Jan;31(1):73-8.
36
Silva Jr AA, et al. Temporo-mandibular disorders are an important comorbidity of migraine and may be clinically difficult to distinguish them from
tension-type headache. Arq Neuropsiquiatr. 2014 Feb;72(2):99-103.
37
Klasser GD, et al. Differences in reported medical conditions between myogenous and arthrogenous TMD patients and its relevance to the general
practitioner. Quintessence Int. 2014 Feb;45(2):157-67.
38
Weimer MB, et al. Sex differences in the medical care of VA patients with chronic non-cancer pain. Pain Med. 2013 Dec;14(12):1839-47.
39
Lackner JM, et al. Type, rather than number, of mental and physical comorbidities increases the severity of symptoms in patients with irritable bowel
syndrome. Clin Gastroenterol Hepatol. 2013 Sep;11(9):1147-57.
40
Van Hemert S, et al. Migraine associated with gastrointestinal disorders: review of the literature and clinical implications. Front Neurol. 2014 Nov
21;5:241.
41
Vieira-Baptista P, et al. Prevalence of vulvodynia and risk factors for the condition in Portugal. Int J Gynaecol Obstet. 2014 Dec;127(3):283-7.
42
Küçüksen, et al. The prevalence of fibromyalgia and its relation with headache characteristics in episodic migraine. Clin Rheumatol. 2013
Jul;32(7):983-90.
43
Smorgick N, et al. Prevalence of pain syndromes, mood conditions, and asthma in adolescents and young women with endometriosis. J Pediatr
Adolesc Gynecol. 2013 Jun;26(3):171-5.
44
Nguyen RH, et al. Latent class analysis of comorbidity patterns among women with generalized and localized vulvodynia: preliminary findings. J Pain
Res. 2013 Apr 18;6:303-9.
45
Yoon MS, et al. Chronic migraine and chronic tension-type headache are associated with concomitant low back pain: Results of the German Headache
Consortium study. Pain. 2013 Mar;154(3):484-92.
46
Lessa LM, et al. Irritable bowel syndrome in women with chronic pelvic pain in a Northeast Brazilian city. Rev Bras Ginecol Obstet. 2013 Feb;35(2):849.
47
Gonçalves MC, et al. Do women with migraine have higher prevalence of temporomandibular disorders? Braz J Phys Ther. 2013 Jan-Feb;17(1):64-8.
48
Pimentel MJ, et al. Features of temporomandibular disorders in fibromyalgia syndrome. Cranio. 2013 Jan;31(1):40-5.
49
Rayhan RU, et al. Migraine in gulf war illness and chronic fatigue syndrome: prevalence, potential mechanisms, and evaluation. Front Physiol. 2013 Jul
24;4:181.
50
Tirlapur SA, et al. The ‘evil twin syndrome’ in chronic pelvic pain: a systematic review of prevalence studies of bladder pain syndrome and
endometriosis. Int J Surg. 2013;11(3):233-7.
51
Karabulut GS, et al. The incidence of irritable bowel syndrome in children using the Rome II Criteria and the effect of trimebutine treatment. J
Neurogastroenterol Motil. 2013 Jan;19(1):90-3.
52
Fernandes G, et al. Temporomandibular disorders, sleep bruxism, and primary headaches are mutually associated. J Orofac Pain. 2013
Winter;27(1):14-20.
53
Caspersen N, et al. Is there a relation between tension-type headache, temporomandibular disorders and sleep? Pain Res Treat. 2013;2013:845684.
54
Reed BD, et al. Relationship between vulvodynia and chronic comorbid pain conditions. Obstet Gynecol. 2012 Jul;120(1):145-51.
55
Ungari C, et al. A retrospective analysis of the headache associated with temporomandibular joint disorder. Eur Rev Med Pharmacol Sci. 2012
Nov;16(13):1878-81.
56
Visscher CM, et al. Comorbid disorders and sociodemographic variables in temporomandibular pain in the general Dutch population. J Oral Facial Pain
Headache. 2015 Winter;29(1):51-9.
57
Boneva RS, et al. Early menopause and other gynecologic risk indicators for chronic fatigue syndrome in women. Menopause. 2015 Feb 2. [Epub
ahead of print]
58
Sanders AE, et al. General health status and incidence of first-onset temporomandibular disorder: the OPPERA prospective cohort study. J Pain. 2013
Dec;14(12 Suppl):T51-62.
59
Ohrbach R, et al. Clinical findings and pain symptoms as potential risk factors for chronic TMD: descriptive data and empirically identified domains
from the OPPERA case-control study. J Pain. 2011 Nov;12(11 Suppl):T27-45.
60
Clemens JQ, et al. The MAPP research network: a novel study of urologic chronic pelvic pain syndromes. BMC Urol. 2014 Aug 1;14(1):57.
61
Landis JR, et al. The MAPP research network: design, patient characterization and operations. BMC Urol. 2014 Aug 1;14(1):58.
62
Clemens JQ, et al. Temporal ordering of interstitial cystitis/bladder pain syndrome and non-bladder conditions. Urology. 2012 Dec;80(6):1227-31.
63
Nickel JC, et al. Clinical and psychological parameters associated with pain pattern phenotypes in women with interstitial cystitis/bladder pain
syndrome. J Urol. 2015 Jan;193(1):138-44.
64
Reed BD, et al. Factors associated with vulvodynia incidence. Obstet Gynecol. 2014 Feb;123(2 Pt 1):225-31.
34

33

65

Krieger JN, et al. Relationship between chronic nonurological associated somatic syndromes and symptom severity in urological chronic pelvic pain
syndromes: Baseline evaluation on the MAPP Study. J Urol. 2014 Oct 22. pii: S0022-5347(14)04767-3.
66
Yong PJ, et al. Concurrent deep-superficial dyspareunia: prevalence, associations, and outcomes in a multidisciplinary vulvodynia program. J Sex Med.
2015 Jan;12(1):219-27.
67
Krieger JN, et al. Relationship between chronic nonurological associated somatic syndromes and symptom severity in urological chronic pelvic pain
syndromes: Baseline evaluation on the MAPP Study. J Urol. 2014 Oct 22. pii: S0022-5347(14)04767-3.
68
Tremolaterra F, et al. The severity of irritable bowel syndrome or the presence of fibromyalgia influencing the perception of visceral and somati stimuli.
BMC Gastroenterol. 2014 Oct 17;14(1):182.
69
Lai HH, et al. Urological symptoms in a subset of patients with urological chronic pelvic pain syndrome and a polysymptomatic, polysyndromic pattern
of presentation. J Urol. 2014 Jun;191(6):1802-7.
70
Meeus M, et al. What is in a name? Comparing diagnostic criteria for chronic fatigue syndrome with or without fibromyalgia. Clin Rheumatol. 2014 Oct
14. [Epub ahead of print]
71
Warren JW, et al. Functional somatic syndromes as risk factors for hysterectomy in early bladder pain syndrome/interstitial cystitis. J Psychosom Res.
2014 Nov;77(5):363-7.
72
Vehof J, et al. Prevalence and risk factors of dry eye disease in a British female cohort. Br J Ophthalmol. 2014 Dec;98(12):1712-7.
73
Heddini U, et al. Provoked vestibulodynia – medical factors and comorbidity associated with treatment outcome. J Sex Med. 2012 May;9(5):1400-6.
74
Fan YH, et al. Non-bladder conditions in female Taiwanese patients with interstitial cystitis/hypersensitive bladder syndrome. Int J Urol. 2014
Aug;21(8):805-9.
75
Nickel JC, et al. Clinical and psychological parameters associated with pain pattern phenotypes in women with interstitial cystitis/bladder pain
syndrome. J Urol. 2015 Jan;193(1):138-44.
76
Danford JM, et al. Postoperative pain outcomes after transvaginal mesh revision. Int J Urogynecol. 2015 Jan;26(1):65-9.
77
Snekkevik H, et al. Fatigue and depression in sick-listed chronic low back pain patients. Pain Med. 2014 Jul;15(7):1163-70.
78
Mesas AE, et al. The association of chronic neck pain, low back pain, and migraine with absenteeism due to health problems in Spanish workers.
Spine (Phila Pa 1976). 2014 Jul 1;39(15):1243-53.
79
Yunker AC, et al. Incidence and risk factors for chronic pelvic pain after hysteroscopic sterilization. J Minim Invasive Gynecol. 2014 Jun 19.
80
Faro M, et al. Impact of fibromyalgia in chronic fatigue syndrome. Med Clin (Barc). 2014 Jun 16;142(12):519-25.
81
Cioffi I, et al. Social impairment of individuals suffering from different types of chronic orofacial pain. Prog Orthod. 2014 Apr 16;15(1):27.
82
Nunes FR, et al. Prevalence of fibromyalgia and quality of life in women with and without endometriosis. Gynecol Endocrinol. 2014 Apr;30(4):307-10.
83
Ickmans K, et al. Can recovery of peripheral muscle function predict cognitive task performance in chronic fatigue syndrome with and without
fibromyalgia? Phys Ther. 2014 Apr;94(4):511-22.
84
Warren JW, et al. Before the onset of interstitial cystitis/bladder pain syndrome, the presence of multiple non-bladder syndromes is strongly associated
with a history of multiple surgeries. J Psychosom Res. 2014 Jan;76(1):75-9.
85
Ghizzani A, et al. Pain symptoms in fibromyalgia patients with and without provoked vestibulodynia. Pain Res Treat. 2014;2014:457618.
86
Ickmans K, et al. Recovery of upper limb muscle function in chronic fatigue syndrome with and without fibromyalgia. Eur J Clin Invest. 2014
Feb;44(2):153-9.
87
Park JW, et al. Concomitant functional gastrointestinal symptoms influence psychological status in Korean migraine patients. Gut Liver. 2013
Nov;7(6):668-74.
88
Olama SM, et al. Serum leptin in Egyptian patients with fibromyalgia syndrome: relation to disease severity. Int J Rheum Dis. 2013 Oct;16(5):583-9.
89
Pinto Fiamengui LM, et al. The influence of myofascial temporomandibular disorder pain on the pressure pain threshold of women during a migraine
attack. J Orofac Pain. 2013 Fall;27(4):343-9.
90
Ropponen A, et al. A prospective twin cohort study of disability pensions due to musculoskeletal diagnoses in relation to stability and change in pain.
Pain. 2013 Oct;154(10):1966-72.
91
Faresjö Å, et al. Patients with irritable bowel syndrome are more burdened by co-morbidity and worry about serious diseases than healthy controls-eight years follow-up of IBS patients in primary care. BMC Public Health. 2013 Sep 11;13:832.
92
Lackner JM, et al. Type, rather than number, of mental and physical comorbidities increases the severity of symptoms in patients with irritable bowel
syndrome. Clin Gastroenterol Hepatol. 2013 Sep;11(9):1147-57.
93
Nickel JC, et al. Clinical and psychological parameters associated with pain pattern phenotypes in women with interstitial cystitis/bladder pain
syndrome. J Urol. 2015 Jan;193(1):138-44.
94
Bair E, et al. Natural history of comorbid orofacial pain among women with vestibulodynia. Clin J Pain. 2015 Jan;31(1):73-8.
95
Suskind AM, et al. Health-related quality of life in patients with interstitial cystitis/bladder pain syndrome and frequently associated comorbidities. Qual
Life Res. 2013 Sep;22(7):1537-41.

34

96

Küçüksen, et al. The prevalence of fibromyalgia and its relation with headache characteristics in episodic migraine. Clin Rheumatol. 2013
Jul;32(7):983-90.
97
Creed FH, et al. Multiple somatic symptoms predict impaired health status in functional somatic syndromes. Int J Behav Med. 2013 Jun;20(2):194205.
98
Nguyen RH, Veasley C, Smolenski D. Latent class analysis of comorbidity patterns among women with generalized and localized vulvodynia: preliminary
findings. J Pain Res. 2013 Apr 18;6:303-9.
99
Sales Pinto LM, et al. Influence of myofascial pain on the pressure pain threshold of masticatory muscles in women with migraine. Clin J Pain. 2013
Apr;29(4):362-5.
100
Ligthart L, et al. Anxiety and depression are associated with migraine and pain in general: an investigation of the interrelationships. J Pain. 2013
Apr;14(4):363-70.
101
Warren JW, et al. Prognostic factors for recent-onset interstitial cystitis/painful bladder syndrome. BJU Int. 2013 Mar;111(3 Pt B):E92-7.
102
Lessa LM, et al. Irritable bowel syndrome in women with chronic pelvic pain in a Northeast Brazilian city. Rev Bras Ginecol Obstet. 2013
Feb;35(2):84-9.
103
Rodrigo L, et al. Remarkable prevalence of coeliac disease in patients with irritable bowel syndrome plus fibromyalgia in comparison with those with
isolated irritable bowel syndrome: a case-finding study. Arthritis Res Ther. 2013;15(6):R201.
104
Caspersen N, et al. Is there a relation between tension-type headache, temporomandibular disorders and sleep? Pain Res Treat. 2013;2013:845684.
105
Aaron LA, et al. Health and functional status of twins with chronic regional and widespread pain. J Rheumatol. 2002 Nov;29(11):2426-34.
106
Tunitsky E, et al. Bladder pain syndrome/interstitial cystitis in twin sisters. J Urol. 2012 Jan;187(1):148-52.
107
Donaldson RL, Meana M. Early dyspareunia experience in young women: confusion, consequences, and help-seeking barriers. J Sex Med. 2011
Mar;8(3):814-23.
108
Nguyen RH, et al. Perceived stereotyping and seeking care for chronic vulvar pain. Pain Med. 2013 Oct;14(10):1461-7.
109
Nguyen RH, et al. Co-morbid pain conditions and feelings of invalidation and isolation among women with vulvodynia. Psychol Health Med.
2012;17(5):589-98.
110
Lai HH, et al. Urological symptoms in a subset of patients with urological chronic pelvic pain syndrome and a polysymptomatic, polysyndromic pattern
of presentation. J Urol. 2014 Jun;191(6):1802-7.
111
Snelgrove S, Liossi C. Living with chronic low back pain: a meta-synthesis of qualitative research. Chronic Ilnn. 2013 Dec;9(4):283-301.
112
Whitehead LC. Quest, chaos and restitution: living with chronic fatigue syndrome/myalgic encephalomyelitis. Soc Sci Med. 2006 May;62(9):2236-45.
113
Meeus M, et al. What is in a name? Comparing diagnostic criteria for chronic fatigue syndrome with or without fibromyalgia. Clin Rheumatol. 2014
Oct 14. [Epub ahead of print]
114
Faro M, et al. Impact of fibromyalgia in chronic fatigue syndrome. Med Clin (Barc). 2014 Jun 16;142(12):519-25.
115
Bjornsdottir SV, et al. Functional limitations and physical symptoms of individuals with chronic pain. Scand J Rheumtol. 2013;42(1):59-70.
116
Cioffi I, et al. Social impairment of individuals suffering from different types of chronic orofacial pain. Prog Orthod. 2014 Apr 16;15(1):27.
117
Nunes FR, et al. Prevalence of fibromyalgia and quality of life in women with and without endometriosis. Gynecol Endocrinol. 2014 Apr;30(4):307-10.
118
McInnis OA, et al. Living with the unexplained: coping, distress, and depression among women with chronic fatigue syndrome and/or fibromyalgia
compared to an autoimmune disorder. Anxiety Stress Coping. 2014;27(6):601-18.
119
Garcia Carrasco M, et al. Irritable bowel syndrome-type symptoms in female patients with mild systemic lupus erythematosus: frequency, related
factors and quality of life. Neurogastroenterol Motil. 2013 Dec;25(12):958-66.
120
Blazquez A, et al. The effect of fatigue and fibromyalgia on sexual dysfunction in women with chronic fatigue syndrome. J Sex Marital Ther.
2015;41(1):1-10.
121
McInnis OA, et al. Finding benefit in stressful uncertain circumstances: relations to social support and stigma among women with unexplained
illnesses. Stress. 2015 Jan 23:1-9.
122
Marcus DA, et al. Fibromyalgia family and relationship impact exploratory survey. Musculoskeletal Care. 2013 Sep;11(3):125-34.
123
Suskind AM, et al. Health-related quality of life in patients with interstitial cystitis/bladder pain syndrome and frequently associated comorbidities. Qual
Life Res. 2013 Sep;22(7):1537-41.
124
Ilgen MA, et al. Noncancer pain conditions and risk of suicide. JAMA Psychiatry. 2013 Jul;70(7):692-7.
125
Haefner HK. Report of the International Society for the Study of Vulvovaginal Disease terminology and classification of vulvodynia. J Low Genit Tract
Dis. 2007 Jan;11(1):48-9.
126
Lamvu G, Witkin S, Veasley C, Shea C. Vulvodynia: An under-recognized pain disorder affecting 1 in 4 women and adolescent girls – integrating
current knowledge into clinical practice. Medscape CME. 2013. Available at: www.medscape.org/viewarticle/780555.
127
Reed BD, et al. Prevalence and demographic characteristics of vulvodynia in a population-based sample. Am J Obstet Gynecol. 2012 Feb;206(2):170.
e1-9.

35

128

Arnold LD, et al. Assessment of vulvodynia symptoms in a sample of US women: a prevalence survey with a nested case control study. Am J Obstet
Gynecol. 2007 Feb;196(2):128.e1-6.
129
Harlow BL, Stewart EG. A population-based assessment of chronic unexplained vulvar pain: have we underestimated the prevalence of vulvodynia? J
Am Med Women’s Assoc. 2003 Spring;58(2):82-8.
130
Landry T, Bergeron S. How young does vulvo-vaginal pain begin? Prevalence and characteristics of dyspareunia in adolescents. J Sex Med. 2009
Apr;6(4):927-35.
131
Harlow BL, Stewart EG. A population-based assessment of chronic unexplained vulvar pain: have we underestimated the prevalence of vulvodynia? J
Am Med Women’s Assoc. 2003 Spring;58(2):82-8.
132
Xie Y, Shi L, Xiong X, Wu E, Veasley C, Dade C. Economic burden and quality of life of vulvodynia in the United States. Curr Med Res Opin. 2012
Apr;28(4):601-8.
133
Dworkin SF, et al. Epidemiology of signs and symptoms in temporomandibular disorders: clinical signs in cases and controls. JADA. 1990; 120:27381.
134
Wilentz, J. TMJD: A mystery inside an enigma. The Pain Practitioner. 2007;16(3):52-60.
135
Scrivani SJ, et al. Temporomandibular disorders. NEJM. 2008;359:2693-2705.
136
Agency of Healthcare Research and Quality (AHRQ). Study of per-patient cost and efficacy of treatment for temporomandibular joint disorders. 30 April
2001. Prepared by the Lewin Group. Available online: http://www.tmj.org/site/page?pageId=243.
137
The Voice of the Patient: A Series of Reports from FDA’s Patient-Focused Drug Development Initiative. www.fda.gov/ForIndustry/UserFees/
PrescriptionDrugUserFee/ucm368342.htm.
138
Fukuda K, et al. The chronic fatigue syndrome: a comprehensive approach to its definition and study. International Chronic Fatigue Syndrome Study
Group. Ann Intern Med. 1994 Dec 15;121(12):953-9.
139
Sha MC, et al. Physical symptoms as a predictor of health care use and mortality among older adults. Am J Med. 2005 Mar;118(3):301-6.
140
Reyes M, et al. Prevalence and incidence of chronic fatigue syndrome in Wichita, Kansas. Arch Intern Med. 2003 Jul 14;163(13):1530-6.
141
Bakken I, et al. Two age peaks in the incidence of chronic fatigue syndrome/myalgic encephalomyelitis: a population-based registry study from
Norway 2009-2012. BMC Med. 2014 Oct 1;12(1):167.
142
Dinos S, et al. A systematic review of chronic fatigue, its syndromes and ethnicity: prevalence, severity, co-morbidity and coping. Int J Epidemiol. 2009
Dec;38(6):1554-70.
143
Lin JM, et al. The economic impact of chronic fatigue syndrome in Georgia: direct and indirect costs. Cost Eff Resour Alloc. 2011 Jan 21;9(1):1. doi:
10.1186/1478-7547-9-1.
144
Hungin AP, et al. Irritable bowel syndrome in the United States: prevalence, symptom patterns and impact. Alliment Pharmacol Ther. 2005 Jun
1;21(11):1365-75.
145
Nellesen D, et al. A systematic review of the economic and humanistic burden of illness in irritable bowel syndrome and chronic constipation. J
Manag Care Pharm. 2013 Nov-Dec;19(9):755-64.
146
Berry SH, et al. Prevalence of symptoms of bladder pain syndrome/interstitial cystitis among adult females in the United States. J Urol. 2011
Aug;186(8):540-4.
147
Link CL, et al. Prevalence and psychosocial correlates of symptoms suggestive of painful bladder syndrome: results from the Boston area community
health survey. J Urol. 2008 Aug;180(2):599-606.
148
Hall SA, et al. The relationship of common medical conditions and medication use with symptoms of painful bladder syndrome: results from the
Boston area community health survey. J Urol. 2008 Aug;180(2):593-8.
149
Warren JW, et al. Urinary symptoms as a prodrome of bladder pain syndrome/interstitial cystitis. Urology. 2014 May;83(5):1035-40.
150
Anger JT, et al. Treatment choice, duration, and cost in patients with interstitial cystitis and painful bladder syndrome. Int Urogynecol. 2011
Apr;22(4):395-400.
151
Goldenberg DL. Office management of fibromyalgia. Rheum Dis Clin North Am. 2002; 28:437-446, xi.
152
Rao S, Bennett RM. Pharmacological therapists in fibromyalgia. Best Pract Res Clin Rheumatol. 2003; 17:611-27.
153
Lawrence RC, et al. Estimates of the prevalence of arthritis and other rheumatic conditions in the United States. Part II. Arthritis Rheum. 2008
Jan;58(1):26-35.
154
Firestein G, et al. Kelley’s Textbook of Rheumatology. Philadelphia: Saunders, 2008.
155
US National Library of Medicine. National Institutes of Health (NIH). Fibromyalgia. 2009. Available online at: www.nlm.nih.gov/medlineplus/ency/
article/000427.htm.
156
Robinson RL, et al. Economic cost and epidemiological characteristics of patients with fibromyalgia claims. J Rheumatol. 2003; 30(6):1318-1325.
157
Evans S, et al. Pain and endometriosis. Pain. 2007; 132(Suppl 1):S22–S5.
158
Vigano P, et al. Endometriosis: epidemiology and aetiological factors. Best Pract Res Clin Obstet Gynaecol. 2004 Apr;18(2):177-200.

36

159

Ballweg ML. Impact of endometriosis on women’s health: comparative historical data show that the earlier the onset, the more severe the disease.
Best Practice & Research Clinical Obstetrics and Gynecology. 2004; 18 (2): 201-18.
160
Simoens S, et al. Endometriosis: cost estimates and methodological perspective. Human Rep Update. 2007; 13(4):395-404.
161
IHS Classification ICHD-II, available: http://www.ihs-classification.org/de/.
162
Headache Classification Subcommittee of the International Headache Society (2004). The International Classification of Headache Disorders: 2nd
edition. Cephalalgia 24 (Suppl 1): 9–160.
163
Headache Classification Subcommittee of the International Headache Society (2004). The International Classification of Headache Disorders: 2nd
edition. Cephalalgia 24 (Suppl 1): 9–160.
164
Vos T, et al. Years lived with disability (YLDs) for 1160 sequelae of 289 diseases and injuries 1990–2010: a systematic analysis for the Global Burden
of Disease Study 2010. Lancet. 2012 Dec 15;380(9859):2163-96.
165
Natoli JL, et al. Global prevalence of chronic migraine: a systematic review. Cephalalgia. 2010 May;30(5):599-609.
166
Schwartz BS, et al. Epidemiology of tension-type headache. JAMA. 1998 Feb 4;279(5):381-3.
167
Vos T, et al. Years lived with disability (YLDs) for 1160 sequelae of 289 diseases and injuries 1990–2010: a systematic analysis for the Global Burden
of Disease Study 2010. Lancet. 2012 Dec 15;380(9859):2163-96.
168
Vos T, et al. Years lived with disability (YLDs) for 1160 sequelae of 289 diseases and injuries 1990–2010: a systematic analysis for the Global Burden
of Disease Study 2010. Lancet. 2012 Dec 15;380(9859):2163-96.
169
World Health Organization. Headache Disorders Fact Sheet NO277. October 2012. Available at: www.who.int/mediacentre/factsheets/fs277/en/.
170
Schwartz BS, et al. Lost workdays and decreased work effectiveness associated with headache in the workplace. J Occup Environ Med. 1997
Apr;39(4):320-7.
171
Mennini FS, et al. Improving care through health economics analyses: cost of illness and headache. The Journal of Headache and Pain. 2008 Aug;9
(4): 199–206.
172
Deyo RA, et al. Report of the Task Force on Research Standards for Chronic Low-Back Pain. November 18, 2013. http://painconsortium.nih.gov/
NIH_Pain_Programs/Task_Force/cLBP_RTF_FullReport.pdf.
173
See: http://www.nlm.nih.gov/medlineplus/ency/article/007422.htm.
174
Hoy D, et al. A systematic review of the global prevalence of low back pain. Arthritis Rheum. 2012 Jun;64(6):2028-37.
175
Johannes CB, et al. The prevalence of chronic pain in United States adults: results of an Internet-based survey. J Pain. 2010 Nov;11(11):1230-9.
176
Mehra M, et al. The burden of chronic low back pain with and without a neuropathic component: a healthcare resource use and cost analysis. J Med
Econ. 2012;15(2):245-52.
177
See: http://grants.nih.gov/grants/policy/appropriations_info.htm.
178
See: www.nih.gov/about/mission.htm.
179
NIH RePORT Research, Condition, and Disease Categorization (RCDC): http://report.nih.gov/categorical_spending.aspx.
180
See: http://iprcc.nih.gov/docs/102212_mtg_presentations/IPRCC_prelim_portfolio_analysis_508comp.pdf.
181
See: http://www.gradeworkinggroup.org/intro.htm.
182
Andrews JC. Vulvodynia interventions – systematic review and evidence grading. Obstet Gynecol Surv. 2011 May;66(5):299-315.
183
Mujakperuo HR, et al. Pharmacological interventions for pain in patients with temporomandibular disorders. Cochrane Database Syst Rev. 2010 Oct
6;(10):CD004715.
184
Guo C, et al. Arthrocentesis and lavage for treating temporomandibular joint disorders. Cochrane Database Syst Rev. 2009 Oct 7;(4):CD004973.
185
de Souza RF, et al. Interventions for the management of temporomandibular joint osteoarthritis. Cochrane Database Syst Rev. 2012 Apr
18;4:CD007261.
186
Al-Ani MZ, et a. Stabilisation splint therapy for temporomandibular pain dysfunction syndrome. Cochrane Database Syst Rev. 2004;(1):CD002778.
187
Bagnall A-M, et al. The Effectiveness of interventions used in the treatment/management of chronic fatigue syndrome and/or myalgic
encephalomyelitis in adults and children. York, UK: NHS Centre for Reviews and Dissemination, University of York; 2002: Report No 22.
188
Chambers D, et al. Interventions for the treatment, management and rehabilitation of patients with chronic fatigue syndrome/myalgic
encephalomyelitis: an updated systematic review. J R Soc Med. 2006 Oct;99(10):506-20.
189
Ford AC, Vandvik PO. Irritable bowel syndrome. Clin Evid (Online). 2012 Jan 6;2012.
190
Trinkley KE, Nahata MC. Treatment of irritable bowel syndrome. J Clin Pharm Ther. 2011 Jun;36(3):275-82.
191
Hanno PM, et al. AUA guideline for the diagnosis and treatment of interstitial cystitis/bladder pain syndrome. J Urol. 2011 Jun;185(6):2162-70. doi:
10.1016/j.juro.2011.03.064.
192
Fitzcharles MA, Ste-Marie PA, et al. 2012 Canadian Guidelines for the diagnosis and management of fibromyalgia syndrome: executive summary.
Pain Res Manag. 2013 May-Jun;18(3):119-26.

37

193

AHRQ “Treatment for Fibromyalgia in Adult Subgroups” (released for public comment April 2014): http://effectivehealthcare.ahrq.gov/index.cfm/
search-for-guides-reviews-and-reports/?productid=1887&pageaction=displayproduct.
194
Brown J, Farguhar C. Endometriosis: an overview of Cochrane Reviews. Cochrane Database Syst Rev. 2014 Mar 10;3:CD009590.
195
Krishnan A, Silver N. Headache (chronic tension-type). Clin Evid (Online). 2009 Jul 22;2009.
196
Shamliyan TA, et al. Migraine in Adults: Preventive Pharmacologic Treatments [Internet]. Source: Rockville (MD): Agency for Healthcare Research and
Quality (US); 2013 Apr. Report No.: 13-EHC068-EF. AHRQ Comparative Effectiveness Reviews.
197
Deyo RA, et al. Report of the NIH Task Force on Research Standards for Chronic Low Back Pain. J Pain. 2014 Apr 28. [Epub ahead of print]
198
Kim SE, Chang L. Overlap between functional GI disorders and other functional syndromes: what are the underlying mechanisms? Neurogastroenterol
Motil. 2012 Oct;24(10): 895-913.
199
Young EE, et al. Genetic basis of pain variability: recent advances. Journal of medical genetics 2012;49:1-9.
200
Nielsen CS, et al. Twin studies of pain. Clin Genet. 2012 Oct;82(4):331-40.
201
Smith SB, et al. Epistatis between polymorphisms in COMT, ESR1, and GCH1 influences COMT enzyme activity and pain. Pain. 2014 Sep 16. [Epub
ahead of print]
202
Heddini U, et al. Serotonin receptor gene (5HT-2A) polymorphism is associated with provoked vestibulodynia and comorbid symptoms of pain. J Sex
Med. 2014 Sep 1. [Epub ahead of print]
203
Visscher CM, Lobbezoo F. TMD pain is partly heritable. A systematic review of family studies and genetic association studies. J Oral Rehabil. 2015
[Epub ahead of print]
204
Heddini U, et al. GCH1-polymorphism and pain sensitivity among women with provoked vestibulodynia. Mol Pain. 2012 Sep 12;8:68.
205
Fernandez-de-las-Penas C, et al. Has catechol-O-methyltransferase genotype (Val158Met) an influence on endocrine, sympathetic nervous and
humoral immune systems in women with fibromyalgia syndrome? Clin J Pain. 2014 Mar;30(3):199-204.
206
Docampo E, et al. Genome-wide analysis of single nucleotide polymorphisms and copy number variants in fibromyalgia suggest a role for the central
nervous system. Pain. 2014 Jun;155(6):1102-9.
207
Diatchenko L, et al. The phenotypic and genetic signatures of common musculoskeletal pain conditions. Nat Rev Rheumatol. 2013 Jun;9(6):340-50.
208
Lee YH, et al. Association between the COMT Val158Met polymorphism and fibromyalgia susceptibility and fibromyalgia impact questionnaire score: a
meta-analysis. Rheumatol Int. 2015 Jan;35(1):159-66.
209
Light KC, et al. Genetics and gene expression involving stress and distress pathways in fibromyalgia with and without comorbid chronic fatigue
syndrome. Pain Res Treat. 2012;2012:427869.
210
van Tilburg MA, et al. Irritable bowel syndrome may be associated with maternal inheritance and mitochondrial DNA control region sequence variants.
Dig Dis Sci. 2014 Jul;59(7):1392-7.
211
Persico AM, et al. Migraine genetics: current findings and future lines of research. Neurogenetics. 2014 Dec 14. [Epub ahead of print]
212
Gasparini CF, et al. Studies on the pathophysiology and genetic basis of migraine. Curr Genomics. 2013 Aug;14(5):300-15.
213
Malkin I, et al. Low back and common widespread pain share common genetic determinants. Ann Hum Genet. 2014 Sep;78(5):357-66.
214
Rahmioglu N, et al. Genetic variants underlying risk of endometriosis: insights from meta-analysis of eight genome-wide association and replication
datasets. Hum Reprod Update. 2014 Sep-Oct;20(5):702-16.
215
Kobayashi H, et al. Understanding the role of epigenomic, genomic and genetic alterations in the development of endometriosis. Mol Med Rep. 2014
May;9(5):1483-505.
216
Smith SB, et al. Genetic variants associated with development of TMD and its intermediate phenotypes: the genetic architecture of TMD in the
OPPERA prospective cohort study. J Pain. 2013 Dec;14(12 Suppl):T91-101.e1-3.
217
Reeder JE, et al. Polymorphism in the SCN9A voltage-gated sodium channel gene associated with interstitial cystitis/bladder pain syndrome. Urology.
2013 Jan;81(1):210.e1-4.
218
Diatchenko L, et al. Idiopathic pain disorders--pathways of vulnerability. Pain 2006;123:226-30.
219
Diatchenko L, et al. Genetic architecture of human pain perception. Trends Genet 2007;23:605-13.
220
Arnold LM, et al. Family study of fibromyalgia. Arthritis Rheum 2004;50:944-52.
221
Allen-Brady K, et al. Risk of associated conditions in relatives of subjects with interstitial cystitis. Female Pelvic Med Reconstr Surg. 2014 Oct 27.
[Epub ahead of print]
222
Van Tilburg MA, et al. Irritable bowel syndrome may be associated with maternal inheritance and mitochondrial DNA control region sequence variants.
Dig Dis Sci. 2014 Jul;59(7):1392-7.
223
Karabulut GS, et al. The incidence of irritable bowel syndrome in children using the Rome III Criteria and the effect of trimebutine treatment. J
Neurogastroenterol Motil. 2013 Jan;19(1):90-3.
224
Arnold LM, et al. The fibromyalgia family study: a genome-wide linkage scan study. Arthritis Rheum. 2013 Apr;65(4):1122-8.
225
Markkula R, et al. Clustering of symptoms associated with fibromyalgia in a Finnish Twin Cohort. Eur J Pain 2009;13:744-50.

38

226

Vehof J, et al. Shared genetic factors underlie chronic pain syndromes. Pain. 2014 Aug;155(8):1562-8.
Kato K, et al. A population-based twin study of functional somatic syndromes. Psychological medicine 2009;39:497-505
228
Kato K, et al. Chronic widespread pain and its comorbidities: a population-based study. ArchInternMed 2006;166:1649-54.
229
Nielsen CS, et al. Twin studies of pain. Clin Genet. 2012 Oct;82(4):331-40.
230
Plesh O, et al. Temporomandibular disorder-type pain and migraine headache in women: a preliminary twin study. J Orofacial Pain. 2012
Spring;26(2):91-8.
231
Tunitsky E, et al. Bladder pain syndrome/interstitial cystitis in twin sisters. J Urol. 2012 Jan;187(1):148-52.
232
Junqueira DR, et al. Heritability and lifestyle factors in chronic low back pain: results of the Australian Twin Low Back Pain Study (The AUTBACK
study). Eur J Pain. 2014 Nov;18(10):1410-8.
233
Light AR, et al. Gene expression alterations at baseline and following moderate exercise in patients with Chronic Fatigue Syndrome and Fibromyalgia
Syndrome. J Intern Med. 2012 Jan;271(1):64-81.
234
Colaco M, et al. Correlation of gene expression with bladder capacity in interstitial cystitis/bladder pain syndrome. J Urol. 2014 Oct;192(4):1123-9.
235
Del Valle-Pinero AY, et al. Altered vasoactive intestinal peptides expression in irritable bowel syndrome patients and rats with trinitrobenzene sulfonic
acid-induced colitis. World J Gastroenterol. 2015 Jan 7;21(1):155-63.
236
Molana A, et al. Effect of NOS3 gene polymorphism on response to Tricyclic antidepressants in migraine attacks. Iran J Neurol. 2014 Jul 4;13(3):1549.
237
Hanevik K, et al. Irritable bowel syndrome and chronic fatigue 6 years after giardia infection: a controlled prospective study. Clin infect Dis. 2014 Nov
15;59(10):1394-400.
238
Bair E, et al. Multivariable modeling of phenotypic risk factors for first-onset TMD: the OPPERA prospective cohort study. J Pain. 2013 Dec;14(12
Suppl):T102-15.
239
Yunker AC, et al. Incidence and risk factors for chronic pelvic pain after hysteroscopic sterilization. J Minim Invasive Gynecol. 2015 MarApr;22(3):390-4.
240
Wang J, et al. Triggers of migraine and tension-type headache in China: a clinic-based survey. Eur J Neurol. 2013 Apr;20(4):689-96.
241
Diatchenko L, et al. The phenotypic and genetic signatures of common musculoskeletal pain conditions. Nat Rev Rheumatol. 2013 Jun;9(6):340-50.
242
Cassisi G, et al. Chronic widespread pain and fibromyalgia: could there be some relationships with infections and vaccinations? Clin Exp Rheumatol.
2011 Nov-Dec;29(6 Suppl 69):S118-26.
243
Fuoco MB, et al. Multiple sensitivity phenotype in interstitial cystitis/bladder pain syndrome. Can Urol Assoc J. 2014 Nov;8(11-12):E758-61.
244
Caserta D, et al. Levels of Galectin-3 and Stimulation Expressed Gene 2 in the peritoneal fluid of women with endometriosis: a pilot study. Gynecol
Endocrinol. 2014 Jul 29:1-4. [Epub ahead of print]
245
Malkin I, et al. Low back and common widespread pain share common genetic determinants. Ann Hum Genet. 2014 Sep;78(5):357-66.
246
Kobayashi H, et al. Pathogenesis of endometriosis: the role of initial infection and subsequent sterile inflammation. Mol Med Rep. 2014 Jan;9(1):9-15.
247
Aggarwal VR, et al. A high tender point count is associated with the presence of multiple idiopathic pain disorders: results from a population study. Eur
J Pain. 2012 Sep;16(8):1195-203.
248
Witkin SS, et al. Differential characterization of women with vulvar vestibulitis syndrome. Am J Obstet Gynecol. 2002 Sep;187(3):589-94.
249
Caldarella MP, et al. Sensitivity disturbances in patients with irritable bowel syndrome and fibromyalgia. Am J Gastroenterol. 2006 Dec;101(12):27829.
250
Moshiree B, et al. Thermal and visceral hypersensitivity in irritable bowel syndrome with and without fibromyalgia. Clin J Pain. 2007 May;23(4):32330.
251
Petzke F, et al. Increased pain sensitivity in fibromyalgia: effects of stimulus type and mode of presentation. Pain 2003;105:403-13.
252
Gibson SJ, et al. Altered heat pain thresholds and cerebral event-related potentials following painful CO2 laser stimulation in subjects with
fibromyalgia syndrome. Pain 1994;58:185-93.
253
Kosek E, Hansson P. Modulatory influence on somatosensory perception from vibration and heterotopic noxious conditioning stimulation (HNCS) in
fibromyalgia patients and healthy subjects. Pain 1997;70:41-51.
254
Arroyo JF, Cohen ML. Abnormal responses to electrocutaneous stimulation in fibromyalgia. Journal of Rheumatology 1993;20:1925-31.
255
Whitehead WE, et al. Tolerance for rectosigmoid distention in irritable bowel syndrome. Gastroenterology 1990;98:1187-92.
256
Chalaye P, et al. Comparing pain modulation and autonomic responses in fibromyalgia and irritable bowel syndrome patients. Clin J Pain
2012;28:519-26.
257
Chen H, et al. Relationship between temporomandibular disorders, widespread palpation tenderness, and multiple pain conditions: a case-control
study. J Pain 2012;13:1016-27.
258
Greenspan JD, et al. Pain sensitivity risk factors for chronic TMD: descriptive data and empirically identified domains from the OPPERA case control
study. J Pain 2011;12:T61-74.
227

39

259

Ness TJ, et al. Psychophysical evidence of hypersensitivity in subjects with interstitial cystitis. J Urol 2005;173:1983-7.
Giesecke J, et al. Quantitative sensory testing in vulvodynia patients and increased peripheral pressure pain sensitivity. Obstetrics and gynecology
2004;104:126-33.
261
As-Sanie S, et al. Increased pressure pain sensitivity in women with chronic pelvic pain. Obstetrics and gynecology 2013;122:1047-55.
262
de Tommaso M, et al. Sleep features and central sensitization symptoms in primary headache patients. J Headache Pain. 2014 Sep 26;15:64.
263
Heddini U, et al. Serotonin receptor gene (5HT-2A) polymorphism is associated with provoked vestibulodynia and comorbid symptoms of pain. J Sex
Med. 2014 Sep 1. [Epub ahead of print]
264
Lai HH, et al. Segmental hyperalgesia to mechanical stimulus in interstitial cystitis/bladder pain syndrome: evidence of central sensitization. J Urol.
2014 May;191(5):1294-9.
265
Vierck CJ, et al. Characteristics of sensitization associated with chronic pain conditions. Clin J Pain. 2014 Feb;30(2):119-28.
266
Ghizzani A, et al. Pain symptoms in fibromyalgia patients with and without provoked vestibulodynia. Pain Res Treat. 2014;2014:457618.
267
Pinto Fiamengui LM, et al. The influence of myofascial temporomandibular disorder pain on the pressure pain threshold of women during a migraine
attack. J Orofac Pain. 2013 Fall;27(4):343-9.
268
Biurrun Manresa JA, et al. Reflex receptive fields are enlarged in patients with musculoskeletal low back and neck pain. Pain. 2013 Aug;154(8):131824.
269
de Siqueira SR, et al. Orofacial pain and sensory characteristics of chronic patients compared with controls. Oral Surg Oral Med Oral Pathol Oral
Radiol. 2013 Jun;115(6):e37-45.
270
Sales Pinto LM, et al. Influence of myofascial pain on the pressure pain threshold of masticatory muscles in women with migraine. Clin J Pain. 2013
Apr;29(4):362-5.
271
Pukall CF, et al. Vestibular tactile and pain thresholds in women with vulvar vestibulitis syndrome. Pain. 2002 Mar;96(1-2):163-75.
272
Lowenstein L, et al. Vulvar vestibulitis severity--assessment by sensory and pain testing modalities. Pain. 2004 Jan;107(1-2):47-53.
273
Coppola G, et al. Habituation and sensitization in primary headaches. J Headache Pain. 2013 Jul 30;14:65.
274
Bendtsen L, et al. Decreased pain detection and tolerance thresholds in chronic tension-type headache. Arch Neurol. 1996 Apr;53(4):373-6.
275
Puta C, et al. Somatosensory abnormalities for painful and innocuous stimuli at the back and at a site distinct from the region of pain in chronic back
pain patients. PLoS One. 2013;8(3):e58885.
276
Geisser ME, et al. Comorbid somatic symptoms and functional status in patients with fibromyalgia and chronic fatigue syndrome: sensory
amplification as a common mechanism. Psychosomatics 2008;49:235-42.
277
Hollins M, et al. Perceived intensity and unpleasantness of cutaneous and auditory stimuli: an evaluation of the generalized hypervigilance hypothesis.
Pain 2009;141:215-21.
278
de Siqueira SR, et al. Orofacial pain and sensory characteristics of chronic patients compared with controls. Oral Surg Oral Med Oral Pathol Oral
Radiol. 2013 Jun;115(6):e37-45.
279
Andresen V, et al. Brain activation responses to subliminal or supraliminal rectal stimuli and to auditory stimuli in irritable bowel syndrome.
Neurogastroenterol Motil. 2005 Dec;17(6):827-37.
280
Schwedt TJ, et al. Functional MRI of migraine. Lancet Neurol. 2015 Jan;14(1):81-91.
281
Yang W, et al. Elevated audiovisual temporal interaction in patients with migraine without aura. J Headache Pain. 2014 Jun 24;15:44.
282
Brooks JC, Tracey I. The insula: a multidimensional integration site for pain. Pain 2007;128:1-2.
283
Craig AD. Human feelings: why are some more aware than others? Trends Cogn Sci 2004;8:239-41.
284
Kosek E, Hansson P. Modulatory influence on somatosensory perception from vibration and heterotopic noxious conditioning stimulation (HNCS) in
fibromyalgia patients and healthy subjects. Pain 1997;70:41-51.
285
Lautenbacher S, Rollman GB. Possible deficiencies of pain modulation in fibromyalgia. Clinical Journal of Pain 1997;13:189-96.
286
Julien N, et al. Widespread pain in fibromyalgia is related to a deficit of endogenous pain inhibition. Pain 2005;114:295-302.
287
Wilder-Smith CH, Robert-Yap J. Abnormal endogenous pain modulation and somatic and visceral hypersensitivity in female patients with irritable
bowel syndrome. World J Gastroenterol 2007;13:3699-704.
288
Normand, E, et al. Pain inhibition is deficient in chronic widespread pain but normal in major depressive disorder. J Clin Psychiatry, 2011. 72(2): p.
219-24.
289
Heymen, S, et al. Central processing of noxious somatic stimuli in patients with irritable bowel syndrome compared with healthy controls. Clin J Pain,
2010. 26(2): p. 104-9.
290
Leonard G, et al. Evidence of descending inhibition deficits in atypical but not classical trigeminal neuralgia. Pain, 2009. 147(1-3): p. 217-23.
291
Johannesson U, et al. Evidence of diffuse noxious inhibitory controls (DNIC) elicited by cold noxious stimulation in patients with provoked
vestibulodynia. Pain. 2007 Jul;130(1-2):31-9.
292
Ness TJ, et al. An endogenous pain control system is altered in subjects with interstitial cystitis. J Urol. 2014 Feb;191(2):364-70.
260

40

293

Meeus M, et al. Endogenous pain modulation in response to exercise in patients with rheumatoid arthritis, patients with chronic fatigue syndrome and
comorbid fibromyalgia, and healthy controls: A double-blind randomized controlled trial. Pain Pract. 2015 Feb;15(2):98-106.
294
King CD, et al. Deficiency in endogenous modulation of prolonged heat pain in patients with irritable bowel syndrome and temporomandibular
disorder. Pain. 2009 Jun;143(3):172-8.
295
Nahman-Averbuch H, et al. Waning of “conditioned pain modulation”: a novel expression of subtle pronociception in migraine. Headache. 2013 JulAug;53(7):1104-15.
296
Pielsticker A, et al. Impairment of pain inhibition in chronic tension-type headache. Pain. 2005 Nov;118(1-2):215-23.
297
Yarnitsky D. Conditioned pain modulation (the diffuse noxious inhibitory control-like effect): its relevance for acute and chronic pain states. Curr Opin
Anaesthesiol. 2010 Oct;23(5):611-5.
298
Staud R, et al. Abnormal sensitization and temporal summation of second pain (wind-up) in patients with fibromyalgia syndrome. Pain 2001;91:16575.
299
Price DD, et al. Enhanced temporal summation of second pain and its central modulation in fibromyalgia patients. Pain 2002;99:49-59.
300
Klumpp DJ, Rudick CN. Summation model of pelvic pain in interstitial cystitis. Nat Clin Pract Urol. 2008 Sep;5(9):494-500.
301
Johannesson U, et al. Evidence of diffuse noxious inhibitory controls (DNIC) elicited by cold noxious stimulation in patients with provoked
vestibulodynia. Pain. 2007 Jul;130(1-2):31-9.
302
Biurrun Manresa JA, et al. Reflex receptive fields are enlarged in patients with musculoskeletal low back and neck pain. Pain. 2013 Aug;154(8):131824.
303
Weissman-Fogel I, et al. Repeated noxious stimulation of the skin enhances cutaneous pain perception of migraine patients in-between attacks:
clinical evidence for continuous sub-threshold increase in membrane excitability of central trigeminovascular neurons. Pain. 2003 Aug;104(3):693-700.
304
Cathcart S, et al. Noxious inhibition of temporal summation is impaired in chronic tension-type headache. Headache. 2010 Mar;50(3):403-12.
305
Zhou Q, et al. Effects of the N-methyl-D-aspartate receptor on temporal summation of second pain (wind-up) in irritable bowel syndrome. J Pain.
2011 Feb;12(2):297-303.
306
Greenspan JD, et al. Pain sensitivity risk factors for chronic TMD: descriptive data and empirically identified domains from the OPPERA case control
study. J Pain. 2011 Nov;12(11 Suppl):T61-74.
307
Meeus M, et al. Does acetaminophen activate endogenous pain inhibition in chronic fatigue syndrome/fibromyalgia and rheumatoid arthritis? A
double-blind randomized controlled cross-over trial. Pain Physician. 2013 Mar-Apr;16(2):E61-70.
308
Napadow V, et al. Evoked pain analgesia in chronic pelvic pain patients using respiratory-gated auricular vagal afferent nerve stimulation. Pain Med.
2012 Jun;13(6):777-89.
309
Martinez-Martinez LA, et al. Sympathetic nervous system dysfunction in fibromyalgia, chronic fatigue syndrome, irritable bowel syndrome, and
interstitial cystitis: a review of case-control studies. J Clin Rheumatol. 2014 Apr;20(3):146-50.
310
Meeus M, et al. Heart rate variability in patients with fibromyalgia and patients with chronic fatigue syndrome: a systematic review. Semin Arthritis
Rheum. 2013 Oct;43(2):279-87.
311
Chelimsky G, et al. Autonomic testing of women with interstitial cystitis/bladder pain syndrome. Clin Auton Res. 2014 Aug;24(4):161-6.
312
Eisenlohr-Moul TA, et al. Parasympathetic reactivity in fibromyalgia and temporomandibular disorder: Associations with sleep problems, symptom
severity, and functional impairment. J Pain. 2014 Dec 23. pii: S1526-5900(14)01086-4.
313
Foster DC, et al. Effects of intradermal foot and forearm capsaicin injections in normal and vulvodynia-afflicted women. Pain. 2005 Sep;117(12):128-36.
314
Greenspan JD, et al. Pain sensitivity and autonomic factors associated with development of TMD: the OPPERA prospective cohort study. J Pain. 2013
Dec;14(12 Suppl):T63-74.e1-6.
315
Gass JJ, Glaros AG. Autonomic dysregulation in headache patients. Appl Psychophysiol Biofeedback. 2013 Dec;38(4):257-63.
316
Gockel M, et al. Perceived disability but not pain is connected with autonomic nervous function among patients with chronic low back pain. J Rehabil
Med. 2008 May;40(5):355-8.
317
Apkarian AV, et al. Chronic back pain is associated with decreased prefrontal and thalamic gray matter density. J Neurosci 2004;24:10410-5.
318
Mao C, et al. Differences in brain structure in patients with distinct sites of chronic pain: A voxel-based morphometric analysis. Neural Regen Res.
2013 Nov 15;8(32):2981-90.
319
Smallwood RF, et al. Structural brain anomalies and chronic pain: a quantitative meta-analysis of gray matter volume. J Pain 2013;14:663-75.
320
As-Sanie S, et al. Changes in regional gray matter volume in women with chronic pelvic pain: a voxel-based morphometry study. Pain
2012;153:1006-14.
321
Kairys AE, et al. Increased brain gray matter in the somatosensory cortex is associated with increased pain and mood disturbance in interstitial
cystitis/painful bladder syndrome. J Urol. 2014 Aug 14.

41

322

Younger JW, et al. Chronic myofascial temporomandibular pain is associated with neural abnormalities in the trigeminal and limbic systems. Pain.
2010 May;149(2):222-8.
323
Schweinhardt P, et al. Increased gray matter density in young women with chronic vulvar pain. Pain. 2008 Dec;140(3):411-9.
324
Rocca MA, et al. Brain gray matter changes in migraine patients with T2-visible lesions: a 3-T MRI study. Stroke. 2006 Jul;37(7):1765-70.
325
May A. A review of diagnostic and functional imaging in headache. J Headache Pain. 2006 Sep;7(4):174-84.
326
Hong JY, et al. Regional neuroplastic brain changes in patients with chronic inflammatory and non-inflammatory visceral pain. PLoS One. 2014 Jan
8;9(1):e84564.
327
Puri BK, et al. Regional grey and white matter volumetric changes in myalgic encephalomyelitis (chronic fatigue syndrome): a voxel-based
morphometry 3 T MRI study. Br J Radiol. 2012 Jul;85(1015):e270-3.
328
Jensen KB, et al. Overlapping structural and functional brain changes in patients with long-term exposure to fibromyalgia pain. Arthritis Rheum. 2013
Dec;65(12):3293-303.
329
Zeineh MM, et al. Right arcuate fasciculus abnormality in chronic fatigue syndrome. Radiology. 2015 Feb;274(2):517-26.
330
Seminowicz DA, et al. Cognitive-behavioral therapy increases prefrontal cortex gray matter in patients with chronic pain. J Pain. 2013
Dec;14(12):1573-84.
331
Harris RE, et al. Pregabalin rectifies aberrant brain chemistry, connectivity, and functional response in chronic pain patients. Anesthesiology. 2013
Dec;119(6):1453-64.
332
Gracely RH, et al. Functional magnetic resonance imaging evidence of augmented pain processing in fibromyalgia. Arthritis Rheum 2002;46:133343.
333
Moshiree B, et al. Thermal and visceral hypersensitivity in irritable bowel syndrome patients with and without fibromyalgia. Clin J Pain. 2007
May;23(4):323-30.
334
Cook DB, et al. Functional imaging of pain in patients with primary fibromyalgia. J Rheumatol 2004;31:364-78.
335
Nakamura Y, et al. Significant differences of brain blood flow in patients with chronic low back pain and acute low back pain detected by brain SPECT.
J Orthop Sci. 2014 May;19(3):384-9.
336
Mayer EA, et al. Differences in brain responses to visceral pain between patients with irritable bowel syndrome and ulcerative colitis. Pain
2005;115:398-409.
337
Hampson JP, et al. Augmented central pain processing in vulvodynia. J Pain 2013;14:579-89.
338
Giesecke T, et al. Evidence of augmented central pain processing in idiopathic chronic low back pain. Arthritis Rheum 2004;50:613-23.
339
Derbyshire SW. The use of neuroimaging to advance the understanding of chronic pain: from description to mechanism. Psychosom Med. 2014 JulAug;76(6):402-3.
340
Pukall CF, et al. Neural correlates of painful genital touch in women with vulvar vestibulitis syndrome. Pain. 2005 May;115(1-2):118-27.
341
Lin CS. Brain signature of chronic orofacial pain: a systematic review and meta-analysis on neuroimaging research of trigeminal neuropathic pain and
temporomandibular joint disorders. PLoS One. 2014 Apr 23;9(4):e94300.
342
Schwedt TJ, et al. Functional MRI of migraine. Lancet Neurol. 2015 Jan;14(1):81-91.
343
Wang P, et al. Regional homogeneity abnormalities in patients with tension-type headache: a resting-state fMRI study. Neurosci Bull. 2014
Dec;30(6):949-55.
344
Cook DB, et al. Functional neuroimaging correlates of mental fatigue induced by cognition among chronic fatigue syndrome patients and controls.
Neuroimage. 2007 May 15;36(1):108-22.
345
Kilpatrick LA, et al. Alterations in resting state oscillations and connectivity in sensory and motor networks in women with interstitial cystitis/painful
bladder syndrome. J Urol. 2014 Sep;192(3):947-55.
346
Kim SE, Chang L. Overlap between functional GI disorders and other functional syndromes: what are the underlying mechanisms? Neurogastroenterol
Motil. 2012 Oct;24(10): 895-913.
347
Kim J, et al. The somatosensory link: S1 functional connectivity is altered by sustained pain and associated with clinical/autonomic dysfunction in
fibromyalgia. Arthritis Rheumatol. 2015 Jan 26. doi: 10.1002/art.39043. [Epub ahead of print]
348
Ploner M, et al. Prestimulus functional connectivity determines pain perception in humans. Proc Natl Acad Sci U S A 2010;107:355-60.
349
Napadow V, et al. Intrinsic brain connectivity in fibromyalgia is associated with chronic pain intensity. Arthritis Rheum. 2010 Aug;62(8):2545-55.
350
Ichesco E, et al. Altered functional connectivity between the insula and the cingulate cortex in patients with temporomandibular disorder: a pilot study.
Headache 2012;52:441-54.
351
Letzen JE, et al. Functional connectivity of the default mode network and its association with pain networks in irritable bowel patients assessed via
lidocaine treatment. J Pain 2013;14:1077-87.
352
Loggia ML, et al. Default mode network connectivity encodes clinical pain: an arterial spin labeling study. Pain 2013;154:24-33.
353
Kong J, et al. S1 is associated with chronic low back pain: a functional and structural MRI study. Mol Pain. 2013 Aug 21;9:43.

42

354

Kilpatrick LA, et al. Alterations in resting state oscillations and connectivity in sensory and motor networks in women with interstitial cystitis/painful
bladder syndrome. J Urol. 2014 Sep;192(3):947-55.
355
Yu R, et al. Disrupted functional connectivity of the periaqueductal gray in chronic low back pain. Neuroimage Clin. 2014 Aug 23;6:100-8.
356
Schwedt TJ, et al. Atypical resting-state functional connectivity of affective pain regions in chronic migraine. Headache. 2013 May;53(5):737-51.
357
Jensen KB, et al. Patients with fibromyalgia display less functional connectivity in the brain’s pain inhibitory network. Mol Pain 2012;8:32.
358
Jensen KB, et al. Evidence of dysfunctional pain inhibition in fibromyalgia reflected in rACC during provoked pain. Pain 2009;144:95-100.
359
Kim J, et al. The somatosensory link: S1 functional connectivity is altered by sustained pain and associated with clinical/autonomic dysfunction in
fibromyalgia. Arthritis Rheumatol. 2015 Jan 26.
360
Kim SE, Chang L. Overlap between functional GI disorders and other functional syndromes: what are the underlying mechanisms? Neurogastroenterol
Motil. 2012 Oct;24(10): 895-913.
361
Staud R, et al. Enhanced central pain processing of fibromyalgia patients is maintained by muscle afferent input: a randomized, double-blind, placebocontrolled study. Pain 2009;145:96-104.
362
Affaitati G, et al. Effects of treatment of peripheral pain generators in fibromyalgia patients. Eur J Pain 2011;15:61-9.
363
Price DD, et al. Widespread hyperalgesia in irritable bowel syndrome is dynamically maintained by tonic visceral impulse input and placebo/nocebo
factors: evidence from human psychophysics, animal models, and neuroimaging. Neuroimage. 2009 Sep;47(3):995-1001.
364
Birder LA, et al. Beyond neurons: Involvement of urothelial and glial cells in bladder function. Neurourol Urodyn. 2010;29(1):88-96.
365
Zhou Q, et al. Persistent Fos protein expression after orofacial deep or cutaneous tissue inflammation in rats: implications for persistent orofacial pain.
J Comp Neurol. 1999 Sep 20;412(2):276-91.
366
Mogil JS. Sex differences in pain and pain inhibition: multiple explanations of a controversial phenomenon. Nat Rev Neurosci. 2012 Dec;13(12):85966
367
Martin VT. Ovarian hormones and pain response: a review of clinical and basic science studies. Gend Med. 2009;6 Suppl 2:168-92.
368
Traub RJ, et al. A clinically relevant animal model of temporomandibular disorder and irritable bowel syndrome comorbidity. J Pain. 2014
Sep;15(9):956-66.
369
Hassan S, et al. Ovarian hormones and chronic pain: A comprehensive review. Pain. 2014 Dec;155(12):2448-60.
370
Martin VT. Ovarian hormones and pain response: a review of clinical and basic science studies. Gend Med. 2009;6 Suppl 2:168-92.
371
Adeyemo MA, et al. Meta-analysis: Do irritable bowel syndrome symptoms vary between men and women? Aliment Pharmacol Ther. 2010
Sep;32(6):738-55.
372
Craft RM. Modulation of pain by estrogens. Pain. 2007 Nov;132 Suppl 1:S3-12.
373
Labus JS, et al. Sex differences in emotion-related cognitive process in irritable bowel syndrome and healthy control subjects. Pain. 2013
Oct;154(10):2088-99.
374
Hoffman DE, Tarzian AJ. The girl who cried pain: A bias against women in the treatment of pain. Journal of Law, Medicine & Ethics. 2001;29:13-27.
375
Fillingim RB, et al. Sex, gender, and pain: a review of recent clinical and experimental findings. J Pain. 2009 May;10(5):447-85.
376
Ren K, Dubner R. Interactions between the immune and nervous systems in pain. Nat Med. 2010 Nov;16(11):1267-76.
377
Verma V, et al. Nociception and role of immune system in pain. Acta Neurol Belg. 2014 Dec 30. [Epub ahead of print]
378
Skaper SD, et al. Mast cells, glia and neuroinflammation: partners in crime? Immunology. 2014 Mar;141(3):314-27.
379
Scully P, et al. Plasma cytokine profiles in females with irritable bowel syndrome and extra-intestinal co-morbidity. Am J Gastroenterol. 2010
Oct;105(10):2235-43.
380
Schrepf A, et al. Inflammation and inflammatory control in interstitial cystitis/bladder pain syndrome: Associations with painful symptoms. Pain. 2014
Sep;155(9):1755-61.
381
Deitos A, et al. Clinical value of serum neuroplasticity mediators in identifying the central sensitivity syndrome in patients with chronic pain with and
without structural pathology. Clin J Pain. 2014 Dec 30. [Epub ahead of print]
382
Chang L, et al. Serum and colonic mucosal immune markers in irritable bowel syndrome. Am J Gastroenterol. 2012 Feb;107(2):262-72.
383
Gerber S, et al. Defective regulation of the proinflammatory immune response in women with vulvar vestibulitis syndrome. Am J Obstet Gynecol. 2002
Apr;186(4):696-700.
384
Sturgill J, et al. Unique cytokine signature in the plasma of patients with fibromyalgia. J Immunol Res. 2014;2014:938576.
385
Chang H, Israel H. Analysis of inflammatory mediators in temporomandibular joint synovial fluid lavage samples of symptomatic patients and
asymptomatic controls. J Oral Maxillofac Surg. 2005 Jun;63(6):761-5.
386
Jiang YH, et al. Increased pro-inflammatory cytokines, C-reactive protein and nerve growth factor expressions in serum of patients with interstitial
cystitis/bladder pain syndrome. PLoS One. 2013 Oct 17;8(10):e76779.
387
Guzel I, et al. Evaluation of serum transforming growth factor ß1 and C-reactive protein levels in migraine patients. Neurol Neurochir Pol. 2013 JulAug;47(4):357-62.

43

388

Domingues RB, et al. Increased serum levels of interleukin-8 in patients with tension-type headache. Cephalalgia. 2014 Nov 21. [Epub ahead of print]
Stringer EA, et al. Daily cytokine fluctuations, driven by leptin, are associated with fatigue severity in chronic fatigue syndrome: evidence of
inflammatory pathology. J Transl Med. 2013 Apr 9;11:93.
390
Luchting B, et al. Disrupted TH17/Treg balance in patients with chronic low back pain. PLoS One. 2014 Aug 14;9(8):e104883.
391
Tak LM, et al. Meta-analysis and meta-regression of hypothalamic-pituitary-adrenal axis activity in functional somatic disorders. Biol Psychol. 2011
May;87(2):183-94.
392
Griep EN, et al. Function of the hypothalamic-pituitary-adrenal axis in patients with fibromyalgia and low back pain. J Rheumatol. 1998
Jul;25(7):1374-81.
393
Chang L, et al. Dysregulation of the hypothalamicpituitary-adrenal (HPA) axis in irritable bowel syndrome. Neurogastroenterol Motil. 2009;21:149-59.
394
Lutgendorf SK, et al. Diurnal cortisol variations and symptoms in patients with interstitial cystitis. J Urol. 2002 Mar;167(3):1338-43.
395
Wingenfeld K, et al. HPA axis reactivity and lymphocyte glucocorticoid sensitivity in fibromyalgia syndrome and chronic pelvic pain. Psychosom Med.
2008 Jan;70(1):65-72.
396
Riva R, et al. Fibromyalgia syndrome is associated with hypocortisolism. Int J Behav Med. 2010 Sep;17(3):223-33.
397
Da Silva Andrade A, et al. Salivary cortisol levels in young adults with temporomandibular disorders. Minerva Stomatol. 2008 Mar;57(3):109-16.
398
Lambert CA, et al. Chronic HPA axis response to stress in temporomandibular disorder. J Dent Hyg. 2014;88 Suppl 1:5-12.
399
Ehrstrom S, et al. Chronic stress in women with localised provoked vulvodynia. J Psychosom Obstet Gynaecol. 2009 Mar;30(1):73-9.
400
Petrelluzzi KF, et al. Salivary cortisol concentrations, stress and quality of life in women with endometriosis and chronic pelvic pain. Stress. 2008
Sep;11(5):390-7.
401
Papadopoulos AS, Cleare AJ. Hypothalamic-pituitary-adrenal axis dysfunction in chronic fatigue syndrome. Nat Rev Endocrinol. 2011 Sep 27;8(1):2232.
402
Powell DJ, et al. Unstimulated cortisol secretory activity in everyday life and its relationship with fatigue and chronic fatigue syndrome: a systematic
review and subset meta-analysis. Psychoneuroendocrinology. 2013 Nov;38(11):2405-22.
403
Leistad RB, et al. Noradrenaline and cortisol changes in response to low-grade cognitive stress differ in migraine and tension-type headache. J
Headache Pain. 2007 Jun;8(3):157-66.
404
Kim SE, Chang L. Overlap between functional GI disorders and other functional syndromes: what are the underlying mechanisms? Neurogastroenterol
Motil. 2012 Oct;24(10): 895-913.
405
Roberts AL, et al. Posttraumatic stress disorder and incidence of type 2 diabetes mellitus in a sample of women: A 22-year longitudinal study. JAMA
Psychiatry. 2015 Jan 7.
406
Brown DW, et al. Adverse childhood experiences are associated with the risk of lung cancer: a prospective cohort study. BMC Public Health. 2010 Jan
19;10:20.
407
Dong M, et al. Insights into causal pathways for ischemic heart disease: adverse childhood experiences study. Circulation. 2004 Sep
28;110(13):1761-6.
408
Xu X, et al. Sex differences in perceived stress and early recovery in young and middle-aged patients with acute myocardial infarction. Circulation.
Epub 2015 Feb 9.
409
Raphael KG, et al. Is childhood abuse a risk factor for chronic pain in adulthood? Curr Pain Headache Rep. 2004 Apr;8(2):99-110.
410
Raphael KG, Widom CS. Post-traumatic stress disorder moderates the relation between documented childhood victimization and pain 30 years later.
Pain. 2011 Jan;152(1):163-9.
411
Maixner W. ‘Orofacial Pain: Prospective Evaluation and Risk Assessment (OPPERA)’. 2013. Presentation at the 202nd Meeting of the National Advisory
Dental and Craniofacial Research Council, National Institutes of Health. Bethesda, Maryland. www.irss.unc.edu/content/pdf/OPPERA_NIDCR_Council.pdf
412
Turk DC, et al. Pain, disability, and physical functioning in subgroups of patients with fibromyalgia. Journal of Rheumatology 1996;23:1255-62.
413
Giesecke T, et al. Subgroupings of fibromyalgia patients on the basis of pressure pain thresholds and psychological factors. Arthritis & Rheumatism.
2003;48:2916-22.
414
Clemens JQ, et al. Comparison of baseline urological symptoms in men and women in the MAPP Research cohort. J Urol. 2014 Nov 13.
415
Krieger JN, et al. Relationship between chronic nonurological associated somatic syndromes and symptom severity in urological chronic pelvic pain
syndromes: Baseline evaluation on the MAPP Study. J Urol. 2014 Oct 22. pii: S0022-5347(14)04767-3.
416
Kairys AE, et al. Increased brain gray matter in the primary somatosensory cortex is associated with increased pain and mood disturbance in patients
with interstitial cystitis/painful bladder syndrome. J Urol. 2015 Jan;193(1):131-7.
417
Schrepf A, et al. Inflammation and inflammatory control in interstitial cystitis/bladder pain syndrome: Associations with painful symptoms. Pain. 2014
Sep;155(9):1755-61.
418
Sutcliffe S, et al. Urological chronic pelvic pain syndrome symptom flares: Characterisation of the full range of flares at two sites in the
Multidisciplinary Approach to the Study of Chronic Pelvic Pain (MAPP) Research Network. BJU Int. 2014 Dec;114(6):916-25.
389

44

419

Lai HH, et al. Urological symptoms in a subset of patients with urological chronic pelvic pain syndrome and a polysymptomatic, polysyndromic pattern
of presentation. J Urol. 2014 Jun;191(6):1802-7.
420
Sutcliffe S, et al. Changes in symptoms during urologic chronic pelvic pain syndrome symptom flares: Findings from one site of the MAPP Research
Network. Neurourol Urodyn. 2015 Feb;34(2):188-95.
421
Clemens JQ, et al. The MAPP research network: a novel study of urologic chronic pelvic pain syndromes. BMC Urol. 2014 Aug 1;14(1):57.
422
Landis JR, et al. The MAPP research network: design, patient characterization and operations. BMC Urol. 2014 Aug 1;14(1):58. doi: 10.1186/14712490-14-58.
423
Slade GD, et al. Pressure pain thresholds fluctuate with, but do not usefully predict, the clinical course of painful temporomandibular disorder. Pain.
2014 Oct;155(10):2134-43.
424
Smith SB, et al. Genetic variants associated with development of TMD and its intermediate phenotypes: the genetic architecture of TMD in the
OPPERA prospective cohort study. J Pain. 2013 Dec;14(12 Suppl):T91-101.e1-3.
425
Fillingim RB, et al. Psychological factors associated with development of TMD: the OPPERA prospective cohort study. J Pain. 2013 Dec;14(12
Suppl):T75-90.
426
Greenspan JD, et al. Pain sensitivity and autonomic factors associated with development of TMD: the OPPERA prospective cohort study. J Pain. 2013
Dec;14(12 Suppl):T63-74.e1-6.
427
Sanders AE, et al. General health status and incidence of first-onset temporomandibular disorder: the OPPERA prospective cohort study. J Pain. 2013
Dec;14(12 Suppl):T51-62.
428
Ohrbach R, et al. Clinical orofacial characteristics associated with risk of first-onset TMD: the OPPERA prospective cohort study. J Pain. 2013
Dec;14(12 Suppl):T33-50.
429
Slade GD, et al. Signs and symptoms of first-onset TMD and sociodemographic predictors of its development: the OPPERA prospective cohort study. J
Pain. 2013 Dec;14(12 Suppl):T20-32.e1-3.
430
Bair E, et al. Study protocol, sample characteristics, and loss to follow-up: the OPPERA prospective cohort study. J Pain. 2013 Dec;14(12
Suppl):T2-19.
431
Slade GD, et al. Summary of findings from the OPPERA prospective cohort study of incidence of first-onset temporomandibular disorder: implications
and future directions. J Pain. 2013 Dec;14(12 Suppl):T116-24.
432
Bair E, et al. Multivariable modeling of phenotypic risk factors for first-onset TMD: the OPPERA prospective cohort study. J Pain. 2013 Dec;14(12
Suppl):T102-15.
433
Sanders AE, et al. Sleep apnea symptoms and risk of temporomandibular disorder: OPPERA cohort. J Dent Res. 2013 Jul;92(7 Suppl):70S-7S.
434
Slade GD, et al. Preclinical episodes of orofacial pain symptoms and their association with health care behaviors in the OPPERA prospective cohort
study. Pain. 2013 May;154(5):750-60.
435
Smith SB, et al. Potential genetic risk factors for chronic TMD: genetic associations from the OPPERA case control study. J Pain. 2011 Nov;12(11
Suppl):T92-101.
436
Maixner W, et al. Potential autonomic risk factors for chronic TMD: descriptive data and empirically identified domains from the OPPERA case-control
study. J Pain. 2011 Nov;12(11 Suppl):T75-91.
437
Greenspan JD, et al. Pain sensitivity risk factors for chronic TMD: descriptive data and empirically identified domains from the OPPERA case control
study. J Pain. 2011 Nov;12(11 Suppl):T61-74.
438
Fillingim RB, et al. Potential psychosocial risk factors for chronic TMD: descriptive data and empirically identified domains from the OPPERA casecontrol study. J Pain. 2011 Nov;12(11 Suppl):T46-60.
439
Maixner W, et al. Orofacial pain prospective evaluation and risk assessment study--the OPPERA study. J Pain. 2011 Nov;12(11 Suppl):T4-11.e1-2.
440
Ohrbach R, et al. Clinical findings and pain symptoms as potential risk factors for chronic TMD: descriptive data and empirically identified domains
from the OPPERA case-control study. J Pain. 2011 Nov;12(11 Suppl):T27-45.
441
Slade GD, et al. Study methods, recruitment, sociodemographic findings, and demographic representativeness in the OPPERA study. J Pain. 2011
Nov;12(11 Suppl):T12-26.
442
Fillingim RB, et al. Summary of findings from the OPPERA baseline case-control study: implications and future directions. J Pain. 2011 Nov;12(11
Suppl):T102-7.
443
Turk DC, et al. Core outcome domains for chronic pain clinical trials: IMMPACT recommendations. Pain 2003;106:337-45.
444
Mease PJ, et al. Identifying the clinical domains of fibromyalgia: contributions from clinician and patient Delphi exercises. Arthritis Rheum
2008;59:952-60.
445
Williams DA. The importance of psychological assessment in chronic pain. Current opinion in urology 2013;23:554-9.
446
Cella D, et al. The Patient-Reported Outcomes Measurement Information System (PROMIS) developed and tested its first wave of adult self-reported
health outcome item banks: 2005-2008. J Clin Epidemiol, 2010. 63(11), 1179-1194.

45

447

Jensen MP, Karoly P. Self-report scales and procedures for assessing pain in adults. In: Turk DC, Melzack R, eds. Handbook of Pain Assessment. New
York, NY: the Guilford Press; 2011:19-44.
448
Melzack R. The short-form McGill Pain Questionnaire. Pain 1987;30:191-7.
449
Wolfe F, et al. Fibromyalgia criteria and severity scales for clinical and epidemiological studies: a modification of the ACR Preliminary Diagnostic
Criteria for Fibromyalgia. J Rheumatol 2011;38:1113-22.
450
Freynhagen R, et al. painDETECT: a new screening questionnaire to identify neuropathic components in patients with back pain. Current medical
research and opinion 2006;22:1911-20.
451
Smets EM, et al. The Multidimensional Fatigue Inventory (MFI) psychometric qualities of an instrument to assess fatigue. Journal of Psychosomatic
Research 1995;39:315-25.
452
Buysse DJ, et al. The Pittsburgh Sleep Quality Index: a new instrument for psychiatric practice and research. Psychiatry Res 1989;28:193-213.
453
Seidenberg M, et al. Personality and self report of cognitive functioning. Archives of Clinical Neuropsychology 2000;9:353-61.
454
Ware JE, et al. How to Score Version Two of the SF-36r Health Survey. Lincoln, RI: QualityMetric, Inc.; 2000.
455
World Health Organization. Measuring health and disability: manual for WHO disability assessment schedule (WHODAS 2.0), World Health
Organization, 2010, Geneva.
456
Cleeland C. The Brief Pain Inventory: User Guide. Houston, TX: MD Anderson Cancer Center; 2009.
457
Pennebaker JW. The psychology of physical symptoms. New York, New York: Springer-Verlag; 1982.
458
Williams DA, Schilling S. Advances in the assessment of fibromyalgia. Rheum Dis Clin North Am 2009;35:339-57.
459
Wolfe F, et al. Fibromyalgia criteria and severity scales for clinical and epidemiological studies: a modification of the ACR Preliminary Diagnostic
Criteria for Fibromyalgia. J Rheumatol 2011;38:1113-22.
460
Radloff LS. The CES-D Scale: A self-report depression scale for research in the general population. Applied Psychological Measurement 1977;1:385401.
461
Spielberger CD, et al. Assessment of state and trait anxiety. Anxiety: psychobiological and clinical perspectives. Washington: Hemisphere/Taylor and
Francis; 1991:69-83.
462
Spielberger CD. STAXI-2: State-Trait Anger Expression Inventory - 2. Professional Manual. Odessa, FL: Psychological Assessment Resources (PAR),
Inc.; 1999.
463
Snaith RP. The Hospital Anxiety and Depression Scale. Health Qual Life Outcomes 2003;1:29.
464
Watson D, et al. Development and validation of brief measures of positive and negative affect: The PANAS scales. Journal of Personality & Social
Psychology 1988;54:1063-70.
465
Skevington SM. A standardized scale to measure beliefs about controlling pain (BPCQ): A preliminary study. Psychology and Health 1990;4:221-32.
466
Rosenstiel AK, Keefe FJ. The use of coping strategies in chronic low back pain patients: Relationship to patient characteristics and current adjustment.
Pain 1983;17:33-44.
467
Lorig K, et al. Development and evaluation of a scale to measure perceived self-efficacy in people with arthritis. Arthritis & Rheumatism 1989;32:3744.
468
Sullivan M, et al. The Pain Catastrophizing Scale: Development and validation. Psychological Assessments 1995;7:524-32.
469
Spanier GB. The measurement of marital quality. J Sex Marital Ther 1979;5:288-300.
470
Kerns RD, et al. The West Haven-Yale Multidimensional Pain Inventory (WHYMPI). Pain 1985;23:345-56.
471
Heinemann AW, et al. Measuring participation enfranchisement. Arch Phys Med Rehabil. 2011 Apr;92(4):564:71.
472
Report of the Task Force on Research Standards for Chronic Low Back Pain, Submitted to the NIH Pain Consortium Executive Committee, November
18, 2013, available at: http://painconsortium.nih.gov/NIH_Pain_Programs/Task_Force/cLBP_RTF_FullReport.pdf.
473
Deyo RA, et al. Report of the NIH Task Force on Research Standards for Chronic Low Back Pain. J Pain. 2014 Jun;15(6):569-85.
474
See: www.commondataelements.ninds.nih.gov/ProjReview.aspx#tab=Introduction.
475
See: http://ndar.nih.gov/ and http://ndct.nimh.nih.gov/.
476
See: http://www.fda.gov/Drugs/NewsEvents/ucm319188.htm.

46

CPRA, An Initiative of The TMJ Association, Ltd. | www.ChronicPainResearch.org | 262-432-0350 | info@CPRAlliance.org

