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Abstract—Overweight/obesity and pain are significant prob-
lems of increasing prevalence; understanding the relationship
between the two is the focus of a growing body of research.
Findings from this review support a likely relationship between
increasing weight and pain conditions such as osteoarthritis and
low back pain. Longitudinal studies suggest overweight/obesity
early in life is a risk factor for pain, and the co-occurrence of
pain and overweight/obesity negatively affects quality of life.
The mechanism of relationship is unknown but is hypothesized
to include mechanical and metabolic abnormalities, possibly
secondary to lifestyle choices. Observations from a few studies
demonstrate that treatments for obesity reduce pain secondary to
weight loss. Few studies examine both pain and weight as pri-
mary outcomes, and variability in measurement makes compari-
sons and conclusions difficult. Research should focus on
expanding knowledge about mechanisms of the relationship
between pain and obesity, testing explanatory models address-
ing their co-occurrence, and developing treatments that most
effectively target this comorbidity.

Key words: back pain, body mass index, body weight, litera-
ture review, obesity, osteoarthritis, pain, quality of life, rehabili-
tation, risk factors, weight loss.

INTRODUCTION

Overweight/obesity is a growing epidemic within the
United States and, in particular, a substantial burden among
veterans who use Department of Veterans Affairs (VA)

medical facilities. An expensive condition that is associated
with significant disability [1], overweight/obesity is the
leading cause of preventable deaths and chronic disease
[2]. Comorbidities frequently associated with overweight/
obesity include diabetes, hypertension, and coronary heart
disease, and a growing body of literature describes the
association between overweight/obesity and pain. Given
the importance of understanding the relationship between
weight and pain from both a public health perspective and
specifically in terms of health outcomes for the Veterans
Health Administration (VHA), we conducted a literature
review to appraise the current state of the science and pro-
vide recommendations for future research.

Thus, our goal was twofold. First, we aimed to review
available literature that examined the relationship between
weight and pain. This review focused on (1) the pain
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conditions, such as osteoarthritis (OA) and low back pain
(LBP), most frequently researched in co-occurrence with
overweight/obesity; (2) the relationship between health-
related quality of life (HRQoL), pain, and obesity; (3) the
effects of weight reduction on pain outcomes and of pain
treatments on weight loss; and (4) possible mechanisms to
explain the co-occurrence of pain and obesity. Second, we
hoped this review would pinpoint areas where further
research is needed to better understand and develop effec-
tive treatments that target the co-occurrence of these two
disorders.

METHODS

We conducted literature searches using MEDLINE/
PubMed to obtain relevant studies. We did not limit the
search parameters to specific publication years; however,
we preferred to include and review articles published in the
year 2000 or later (until March 2006). The initial search
included broad index terms: obesity, body mass index,
BMI, weight, and pain. To further narrow the scope of this
review, we performed subsequent specialized searches by
combining the original search terms with additional key-
words, including arthritis, osteoarthritis, fibromyalgia,
headache, neuropathy, quality of life, back pain, weight
loss, and treatment. Articles were also obtained from refer-
ence lists of research reports and reviews. Articles most
relevant to our objectives were included in this review.
This review provides a breadth of discussion regarding the
most substantially researched areas of pain and obesity and
not necessarily a detailed systematic review of the litera-
ture within this area. When the breadth of literature avail-
able in a topic area exceeded the limitations of this review,
articles that were the most representative of work con-
ducted within that area with the highest methodological
quality were chosen for inclusion (e.g., criteria that would
lead to exclusion might include small sample size, nonrep-
resentative samples, and assessment of weight alone with-
out providing data on weight relative to height).

Prevalence of Pain and Overweight/Obesity Among 
Veterans

Pain is one of the most common complaints reported
to healthcare providers. Findings from a recent examina-
tion among veterans who received primary care services
at one VA facility suggest that the prevalence of pain and
its associated negative outcomes is high. In a sample of
685 veterans who were seeking primary care services,

Kerns and colleagues found that nearly 50 percent regu-
larly reported experiencing pain and associated concerns
[3]. In comparison with veterans who did not report pain,
those who experienced regular pain had greater emo-
tional distress, reported worsening health, were more
likely to smoke, had greater diet and weight-related con-
cerns, and used more outpatient medical services.

Overweight/obesity is a significant public health con-
cern associated with increased morbidity and mortality
[2,4]. The National Institutes of Health and the World
Health Organization endorse the use of body mass index
(BMI) (kilogram per square meter) to define obesity as
BMI ≥30 kg/m2 and overweight as BMI ≥25 kg/m2 [2],
classifications based on epidemiological evidence linking
increasing weight to increasing risk of weight-related
comorbidities and premature mortality [4]. Prevalence
rates of overweight/obesity among adults in the United
States have increased markedly during the last decade,
with current rates estimated at 66.3 percent for overweight
and 32.2 percent for obesity [5]. Rates of obesity within
the VHA are estimated to be higher than these national fig-
ures. In a recent study that examined the prevalence of
obesity in more than 1.8 million veterans who received
care at 136 VA medical facilities, Das and colleagues con-
cluded that obesity is a substantial problem within the VA
for both males and females [6]. Among men, 73.0 percent
were at least overweight, 32.9 percent were obese, and 3.3
percent were classified as class-III obese (i.e., BMI ≥40
kg/m2). Among female veterans, nearly 68.5 percent were
at least overweight, 37.4 percent were obese, and 6.0 per-
cent were class-III obese.

Pain Conditions Associated with Overweight/Obesity
As the epidemic of overweight/obesity in the United

States and abroad gains increasing attention, investigators
are beginning to examine the effects of higher BMI on a
variety of conditions. In the area of pain specifically,
researchers have begun to examine whether increased
weight may be associated with conditions including head-
ache [7], fibromyalgia [8], and rheumatoid arthritis [9].
Yet, perhaps in part because the problem of overweight/
obesity and its association with pain is such a new ques-
tion, few studies have been published to date. Thus, given
the early state of the evidence with regard to many of these
pain conditions, review and summary conclusions are tenu-
ous at best. Of the available research that examined the co-
occurrence of pain and overweight/obesity, musculoskele-
tal pain has received the most attention. In particular, two
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conditions stand out as the most frequently examined—
LBP and OA.

Low Back Pain
LBP is among the most common chronic pain condi-

tions. Untreated, it can cause significant personal suffer-
ing as well as notable economic consequences at both the
societal and individual level [10–11]. Symptoms of
chronic LBP are varied—indeed, LBP is often a symptom
rather than a discrete diagnosis in and of itself—and pain
may be experienced in one position or many positions
and may vary in intensity and interference over time [12].
LBP is typically defined as acute when lasting less than 6
weeks, subacute when lasting between 6 weeks and 3
months, and chronic when lasting more than 3 months.
And, while many patients with LBP recover quickly, LBP
commonly follows a recurrent course, with exacerbations
occurring over time. Prevalence of LBP varies according
to definitions used and populations studied. Generally,
lifetime prevalence rates of LBP are estimated to be 70 to
85 percent and point prevalence rates average around
30 percent [13]. Risk factors for the presence and severity
of LBP include both sociodemographic factors, such as
age [14], as well as lifestyle factors, such as smoking and
physical conditioning [15–16]. Additionally, a growing
body of research questions whether excess body weight
is a likely risk factor for LBP.

A remarkable number of studies have been published
that attempt to address the nature of the relationship
between LBP and overweight/obesity, and equally
remarkable given these attempts is the lack of conclusive
evidence elucidating the link between weight and LBP.
Simply stated, while intuitively LBP and excess weight
could be related, the current state of science is such that
we cannot determine whether they are in fact directly
related, under what circumstances they are related, how
they become related, the strength of relationship (if one
does in fact exist), and the impact of a change in one con-
dition on the other. Some cross-sectional studies con-
ducted in general populations have found no association
between LBP and increasing BMI [17–18], while others
have found a positive association between the two [19–
20]. Several studies have found LBP to be independently
associated with increased BMI in large (N > 5,000) cross-
sectional samples of adults from the general population
[21–22]. A large nationwide study of 15,974 patients with
common spine diagnoses found that higher BMI in this
population was associated with increased disability, more

severe pain symptoms, and more comorbidities than in the
nonobese spine patient population [23]. Combined, stud-
ies such as these that report a positive association between
overweight/obesity and LBP suggest a possible dose-
response relationship between the two such that increas-
ing prevalence of LBP occurs with increasing BMI. How-
ever, other large cross-sectional studies have found more
equivocal results. Leboeuf-Yde and colleagues found a
modest positive association between obesity and LBP, in
particular chronic LBP, in a cross-sectional survey of
29,424 twin subjects [24]. However, their findings that the
relationship between obesity and LBP was “A-shaped,”
such that increased obesity levels were “less dangerous,”
that the relationship between obesity and LBP disap-
peared in monozygotic twin pairs who were dissimilar in
obesity status, and that the overall positive association
was weak suggest no direct causal explanation exists [24].

The few longitudinal studies available to date that
have examined the causal association between over-
weight/obesity and LBP do not clarify the matter. For
example, Aro and Leino found no relationship between
weight and LBP in a 10-year follow-up study of Finnish
adults [25]. In Aro and Leino’s study, no association was
reported between baseline weight or change in weight
and LBP during the 10 years of follow-up. More recently,
Lake and colleagues found some evidence in a longitudi-
nal cohort study that obesity at age 23 increased risk of
LBP onset for women, but not men, 10 years later [26].
Most interestingly, Lake and colleagues found that other
lifestyle factors—such as smoking—had a confounding
effect on their analyses. These findings led them to sug-
gest that the relationship between LBP and weight is not
necessarily directly causal but is, at least in part, second-
ary to lifestyle changes associated with unhealthy behav-
iors and poor overall health.

Several recent reviews have attempted to address the
relationship between LBP and weight. Generally, these
reviews have suggested that, while a relationship between
overweight/obesity and LBP may indeed exist, the current
state of science lacks evidence clearly establishing a direct
relationship between the two. Garzillo and Garzillo, in an
early review of seven studies, found no evidence to sup-
port the recommendation of weight loss to treat LBP,
though they did state that some evidence of a correlational
relationship existed between LBP and BMI >29 kg/m2

[27]. More recently, Leboeuf-Yde conducted a systematic
review of the epidemiological literature to establish
whether weight is causally associated with LBP [28]. In
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this review of 65 studies, findings were inconsistent and
the conclusion was that not enough evidence existed to
determine whether a causal relationship existed between
body weight and LBP. A positive association between
body weight and LBP was found in only 32 percent of
studies, and the association between weight and LBP,
when present, was found to be weak. Finally, Mirtz and
Greene conducted a review of recent evidence regarding
the relationship between overweight/obesity and LBP and
similarly concluded that while current data do not provide
a clear answer for untangling the relationship between
overweight/obesity and LBP, results suggest that indi-
viduals with BMI <30 are at minimal risk of developing
LBP, those between 30 and 40 are at moderate risk, and
patients with BMI >40 are at high risk [29].

So, the question remains: How can we know so much
about overweight/obesity and LBP and still know so little?
One answer to this question is that perhaps the relationship
between the two is much weaker than previously hypothe-
sized. A direct causal relationship between weight and
LBP may or may not exist; indeed Leboeuf-Yde et al.’s
meta-analysis certainly suggests that the relationship, if
present, is weak [24]. Another answer is that methodologi-
cal issues may be obscuring what could be a weak relation-
ship in the first place. For example, some of the difficulty
may stem from the fact that LBP is often a nonspecific dis-
ease—the probability that a particular case of LBP has a
specific cause that can be identified on radiographic exam-
ination is estimated at <1 percent [30]. Most cases of LBP
have no identifiable cause and no reliable and valid classi-
fication system. This lack of diagnostic certainty is
reflected in the studies that examined weight and pain but
used widely varying definitions of LBP. Some studies used
self-reported pain, others required clinical assessment and
diagnosis, and measurements of pain frequency and chro-
nicity varied greatly. With no standard definition available,
conclusions about the relationship between LBP and over-
weight/obesity are challenging.

Also, many of these studies included weight as one
variable among many believed to affect LBP. This is a
useful approach for early exploratory work; however, few
studies to date have approached the examination of
weight and LBP with specific testable hypotheses.
Rather, many of these studies continue to examine the
relationship between weight and LBP in secondary analy-
sis or as part of exploratory research. To move research
forward in this area, researchers need prospective
hypothesis-driven research that tests specific questions

regarding the relationship between weight and LBP
[28,31].

Finally, inconclusive findings may point to the impor-
tance of other mediating factors that affect the relationship
between weight and pain. Indeed, as has been shown in
some of the research to date, the relationship between over-
weight/obesity and LBP may not be directly causal. Some
of the factors that could function as possible mediators and
need further investigation include sex [26,32], age [19],
height/stature [31,33], distribution of body fat and waist
circumference [17,34–35], socioeconomic factors [36], and
lifestyle factors (smoking [15,21,26] and physical activity
[37–38]). This list is by no means exhaustive, and other
factors shown to have high correlations with both over-
weight/obesity and LBP may also be likely candidates for
examination. What is clear is that more work needs to be
done to examine possible common pathways between
overweight/obesity and LBP to further clarify the relation-
ship between the two.

Summary: Relationship Between Overweight/Obesity 
and Low Back Pain

Many studies—both cross-sectional and longitudi-
nal—have examined the relationship between weight and
LBP, but whether, how, and why these are related is still
unclear. More specific research is needed to understand
this relationship.

Why don’t we know more?
  • LBP is often a nonspecific disease.
  • Studies use different definitions of LBP.
  • Relationship may not be direct, but rather mediated

by other factors such as lifestyle (e.g., smoking,
physical activity).

  • Relationship between the two may be weaker than
initially hypothesized.

Osteoarthritis
Some of the earliest research examining the relation-

ship between weight and pain focused on OA, in particu-
lar OA of the knee and hip. OA is the most common joint
disorder, affecting more than 25 million Americans [39],
and the leading cause of disability among older Ameri-
cans [40]. Clinically, it is characterized by joint pain, ten-
derness, limitation of movement, and variable degrees of
local inflammation. The course of the disease varies, but
is often progressive, and the condition is not reversible.
OA of the knee and of the hip are among the most dis-
abling sites and result in a loss of mobility and more than
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250,000 joint replacements each year. Approximately 10
to 13 percent of persons over age 65 are estimated to
have symptomatic knee OA, though more than 30 percent
are estimated to have radiographic findings of knee OA
[41]. Prevalence of symptomatic hip OA is estimated at
approximately 3 percent, with prevalence of radiographic
hip OA averaging 5 to 10 percent [39].

High BMI has been shown to be a likely risk factor for
development and progression of OA in the knee and hip,
and possibly development of OA in the hand. Of these three
sites, overweight/obesity is most clearly and consistently
studied, linked, and confirmed with OA of the knee. The
evidence is strong enough that the American College
of Rheumatology OA treatment guidelines recommend
weight loss for overweight persons with knee OA [42].
Obesity has been shown to be strongly associated with knee
OA across race/ethnicity and sex [43–45], although some
conflicting evidence about the relative strength of the asso-
ciation in males versus females exists [46]. Analyses con-
ducted on the National Health and Nutrition Examination
Survey (NHANES) data show that adults in the United
States with a BMI ≥30 kg/m2 have a >4-fold higher preva-
lence of radiographic knee OA than those with a BMI
<30 kg/m2 [47]. Similarly, longitudinal studies have dem-
onstrated that increased BMI in both young and middle
aged adults increases risk of subsequent knee OA. In one
study, the risk of developing both radiographic and symp-
tomatic knee OA was increased in older adults who were
obese an average of 37 years earlier in life [48]. In another
study, greater BMI in young men aged 20 to 29 was associ-
ated with an increased risk of subsequent knee OA later in
life [49]. Of note, while those in the highest BMI categories
had a greater risk than those in the lowest categories, no
threshold effect was found, which suggests that even mod-
est to moderate levels of overweight—less than conven-
tional definitions of obesity—convey increased risk.
Even within the normal weight range of BMI <25 kg/m2,
moderate increases in BMI have been shown to be signifi-
cantly related to knee OA [46], which suggests that even
modest levels of increasing weight convey an increased risk
of knee OA.

While evidence supporting a link between increasing
BMI and knee OA is fairly strong, in comparison, studies
examining the relationship between overweight/obesity
and hip OA provide somewhat conflicting evidence. For
example, in a longitudinal study examining whether
increased BMI in young men was a risk factor for subse-
quent development of OA of the knee and hip, Gelber

and colleagues found that higher BMI was associated
with an increased risk for knee, but not hip, OA [49]. One
limitation of this and many other studies that examined
the link between OA and weight was the use of self-
reported diagnoses and a lack of radiographic confirma-
tion. In the NHANES, where detailed arthritis examina-
tions included X-rays and physical examinations, obesity
was found to be significantly associated with OA of the
hips in white women and nonwhite males only [43].
More recently, a large cohort study that matched BMI
data from more than 1 million persons to a national
arthroplasty register found a strong dose-response associ-
ation between BMI and later total arthroplasty for hip OA
in both males and females [50]. In particular, the study
found that increased weight while young (compared with
increased weight when older) had a greater affect on
arthroplasty rates. However, this study did not include
information on other known risk factors for total hip
arthroplasty, such as physical activity, joint injury, and
heredity, thus the true impact of BMI on arthroplasty
rates remains unclear. Additionally, as this study was
conducted within a publicly financed system, access to
healthcare could also have biased the end results. Thus,
while evidence to date suggests a likely link between
increasing weight and hip OA, further examination is
necessary to clarify what other risk factors may contrib-
ute to the relationship.

Finally, a small number of studies suggest a possible
link between increasing weight and OA of the hand. How-
ever, of the three—knee, hip, and hand OA—the evidence
for OA of the hand is the most equivocal. Older studies
have found an association between OA of the interpha-
langeal joints and overweight/obesity in males [51] and
both males and females [52]. In one large cross-sectional
study of the general population, obesity was found to be
strongly associated with OA of the knees and the car-
pometacarpal joint and weakly associated with OA of the
interphalangeal joints [44]. Some authors have suggested
that the location of body fat may be more important in the
development of hand OA than in other forms of the disease.
For example, Hart and Spector found no effect of body fat
distribution on OA diagnosis and suggested that the pres-
ence of central fat appeared to be more important to the
relationship between OA and obesity [44]. However, some
evidence suggests the opposite—that fat distribution may
play a role in explaining the relationship between hand OA
and weight. For example, Davis and colleagues found that
radiological OA of the hand was associated with peripheral
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rather than central fat distribution in men, but not in women
[53]. However, the paucity of studies that specifically
examined the relationship between weight and hand OA
make conclusions about the nature and strength of the asso-
ciation difficult.

Summary: Relationship Between Overweight/Obesity 
and Osteoarthritis
  • Being overweight is a risk factor for development

and progression of OA in the knee and hip, and possi-
bly development of OA in the hand.

  • Weight loss is recommended for overweight persons
with OA.

  • Even being slightly overweight may increase your
risk for developing knee OA.

Mechanisms: Explaining the Relationship between 
Pain and Overweight/Obesity

With available evidence suggesting a likely relation-
ship between increased BMI and a variety of pain condi-
tions, the question remains as to why and how these
relationships emerge. Mechanisms by which this link is
hypothesized to develop generally include mechanical,
structural, metabolic, and behavioral changes. Most
likely, a combination of factors is responsible for the
relationship—and these factors may contribute differ-
ently depending on the particular disorder.

In terms of mechanical-structural factors, several
researchers have noted that obesity results in serious pos-
tural changes that affect loading on individual joints, and
thus increased weight may result in long-term adverse
effects on bones and joints [54]. Other hypothesized
mechanical-structural hypotheses include increased load-
ing [55], joint misalignment [56–57], structural changes
[58], and decreased ambulation and conditioning [37–38]
that result from overweight/obesity.

Metabolic factors have also been suggested as a pos-
sible link between overweight/obesity and pain disorders.
Overweight/obese individuals have an increased risk of
various metabolic disorders, thus they have increased vul-
nerability to the neuropathic disorders associated with
conditions such as diabetes [59]. However, altered sen-
sory thresholds have been shown in nondiabetic obese
individuals, which suggests that obesity alone may
increase one’s risk for peripheral neuropathic disorders
[60]. For example, obesity has been found to be a risk fac-
tor for carpal tunnel syndrome [61]. However, whether
obesity is an independent risk factor for development of

neuropathic pain disorders is not entirely clear. For exam-
ple, De Block and colleagues found that BMI was not
independently associated with neuropathy in a population
of patients with type 1 diabetes [62]. Others have found
that the incidence of neuropathy among those with type 1
diabetes who received care at specialty clinics was related
to duration of disease and glycosylated hemoglobin val-
ues (the two major known determinants of neuropathy)
and that, after controlling for these, higher BMI was one
among many cardiovascular risk factors associated with
cumulative incidence of neuropathy [63]. Some authors
have proposed that altered pain sensitivity in obese indi-
viduals may be one pathway through which we can better
understand the relationship between weight and pain. Dif-
ferences in experimental measures of pain sensitivity
have been found between obese and nonobese individu-
als, and in some studies, obese individuals were shown to
be significantly more pain sensitive [64–65]. However,
other studies in human and animal models have shown
the opposite—decreased pain sensitivity in the obese [66–
67]. Finally, researchers have begun to examine common
behavioral pathways that could contribute to the develop-
ment of both disorders.

While much of the evidence reviewed for this article
suggests overweight/obesity is a risk factor for develop-
ment of certain pain conditions, equally possible is that
pain could be a risk factor for weight gain. For example,
individuals who experience ongoing pain may reduce
their activity levels and, as a result, experience weight
gain and eventual deconditioning, which may have the
unwanted result of actually increasing pain. Specific life-
style and psychosocial factors such as diet, activity level,
health status, and smoking status may all provide shared
pathways through which both obesity and pain develop.

However, any one of these factors alone is likely not a
sufficient explanation for the relationships found between
overweight/obesity and pain disorders. In some condi-
tions, such as knee OA, mechanical-structural factors are
more likely to play a larger role in understanding the
cause-effect relationship between BMI and disease than
other factors (such as metabolic and inflammatory effects
of adiposity) because the effect of these on OA develop-
ment in obese individuals is currently less well understood
[68]. In other circumstances, an initial injury may lead to
ongoing pain, reduced activity, and subsequent weight
gain. It seems likely that patient subgroups exist in which
the contribution of individual factors and the interplay
between these factors varies according to multiple
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dimensions. However, given what little is currently under-
stood about the role of metabolic versus mechanical-struc-
tural versus behavioral factors, much research remains to
be done to better understand the role of each of these fac-
tors in clarifying the relationship between pain and over-
weight/obesity.

Summary: Relationship Between Pain and Overweight/
Obesity

Hypothesized mechanisms include—
  • Mechanical.
  • Structural.
  • Metabolic.
  • Behavioral changes.
  • Most likely, a combination of factors.
  • Factors may contribute differently depending on the

particular disorder.

Health-Related Quality of Life, Pain, and Overweight/
Obesity

HRQoL has been defined as the effect of medical
conditions on well-being, physical functioning, and men-
tal functioning [69–70]. HRQoL represents the functional
effects of an illness on the patient as perceived by the
patient. As one of the aims of treating patients is to help
them feel and function better, understanding the effect of
both pain and overweight/obesity on HRQoL is an impor-
tant first step in developing effective treatments that
address their co-occurrence.

HRQoL has been measured via self-report in over-
weight/obese patients with various measures, including
the Rand 36-item Health Survey, Health Status Question-
naire-12, EuroQoL, Goteborg Quality Life instrument,
and most commonly, the Medical Outcomes Study 36-
item Short Form (SF-36) Heath Survey. In general, these
measures assess mental, social, and physical functioning.
With the exception of the Goteborg and EuroQoL, all the
measures contain a bodily pain subscale, which will be
the focal point of the studies discussed here.

Bodily Pain Subscale Findings in Individuals with 
Higher Body Mass Index

Generally, research to date suggests that overweight/
obese individuals report more pain on bodily pain subscales
of HRQoL measures [71], but whether this relationship is
direct or mediated by other factors is unclear. Overweight,
obese, and morbidly obese individuals enrolled in either
cohort or weight loss treatment studies were found to have

significantly lower scores on the bodily pain subscale of the
SF-36 [6] and Health Status Questionnaire-12 [72] com-
pared with normal weight individuals. On the other hand,
studies have found that overweight/obese women enrolled
in a cohort study did not have significantly lower scores on
the bodily pain subscale of the SF-36 compared with nor-
mal weight women [73] and depression, rather than
BMI, explained low scores on the bodily pain subscale of
the SF-36 in bariatric surgery candidates [74].

Some studies that have assessed HRQoL before and
after weight loss treatment have shown a significant
improvement in bodily pain scores following treatment
[75–76], with one study demonstrating significant improve-
ment through 4-year follow-up [75]. However, other stud-
ies that have examined lifestyle interventions, such as
enrollment in Weight Watchers and increased physical
activity [77], traditional aerobic activity versus lifestyle
physical activity [78], and diet and exercise treatment ver-
sus control [79], found no significant effect on bodily pain
subscale scores despite significant improvements in physi-
cal functioning. In particular, two methodological issues
may help explain the varying results regarding the relation-
ship between pain subscale scores and elevated BMI. First,
body weight and height were not consistently measured
across these studies. Some relied on self-reported weight
and height, while others did not describe how this data was
obtained. Self-reported weight and height are considerably
less accurate than weight and height measured with a bal-
ance beam scale [80–81]. Second, these studies frequently
did not assess pain at multiple time points but rather
assessed pain at one time point only or, at best, immediately
pre- and posttreatment. Pain intensity can vary throughout
the day and also across different days [82]. Therefore, the
lack of a significant relationship between pain subscale
scores and high BMI in some studies may also be due in
part to minimal or no pain on the day of assessment.

Overall, while overweight/obese individuals likely
do have worse scores on pain subscales of HRQoL
instruments, the direct effect of weight on these measure-
ments is unclear. More research is needed to clarify the
effect of other factors such as depression and health sta-
tus along with weight on HRQoL outcomes. Addition-
ally, while use of the bodily pain scale is useful in initial
research, given what is already known about the likely
relationship between increasing BMI and pain, its utility
as a sole measure of pain—particularly within treatment
outcome research—is limited and should be supple-
mented with more specific measures of pain.
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Effect of Pain on Health-Related Quality of Life in 
Overweight/Obese Patients

Some researchers have begun to study the effect of
pain on HRQoL in obese individuals, and findings to date
suggest the presence of pain in obese individuals may
have an additive negative effect on HRQoL. One study
investigated the effects of pain on HRQoL in a sample of
312 obese individuals who were seeking weight loss
treatment [83]. Slightly less than half of these patients
reported moderate or severe pain, and the most common
types of pain reported included arthritis, chest pain, LBP,
and headache. Obese patients who reported pain scored
significantly lower on all domains/subscales (pain sub-
scale not included) of the SF-36 compared with obese
patients without pain. Similarly, in a sample of chronic
pain patients from a university pain clinic, Marcus found
that increased BMI was associated with comorbid pain
disability, depression, and reduced physical functioning
as measured by the SF-36 [84].

Other researchers have suggested that pain may medi-
ate the relationship between increasing BMI and HRQoL
such that the effects of high BMI on HRQoL are magnified
in the presence of pain [85]. For example, Sendi and col-
leagues found that for patients with class II and class III
obesity, while higher BMI alone was not directly associated
with lower quality of life, presence of LBP in the context of
obesity was significantly associated with reduced HRQoL
as measured by the EuroQoL questionnaire [86]. Finally,
evidence exists that HRQoL improved with weight loss
treatment for obese patients who were experiencing pain. In
a study of 218 morbidly obese patients who received lap-
band surgery, 72 percent reported arthritis/joint pain or dis-
comfort prior to surgery [75]. One year after surgery,
patients who had arthritis/joint pain improved significantly
more than patients without pain on all but one of the eight
SF-36 domains/subscales. These preliminary studies sug-
gest that pain has a significant effect on overall HRQoL in
obese patients, but whether the same is true for overweight
patients is unknown. The effect of pain on HRQoL in
patients with higher BMIs appears to be a fruitful area for
continued study.

Summary: Health-Related Quality of Life, Pain, and 
Overweight/Obesity
  • Overweight/obese individuals have lower scores on

bodily pain scales compared with normal weight
individuals.

  • Pain has a significant negative effect on HRQoL in
obese patients.

  • Individuals who struggle with both pain and weight
report lower HRQoL than those who experience only
one of the two.

Effect of Treatment on Pain and Weight Outcomes
Weight loss appears to positively affect pain out-

comes both in terms of lowering the risk of developing
problems, such as musculoskeletal pain and OA, and
reducing pain-related distress and disability [87–88]. A
variety of different weight-reduction treatment approaches
has been evaluated. Selection of the particular approach
depends, in part, on the characteristics of the sample under
investigation. Surgical intervention, for example, is gener-
ally used only for individuals who are severely obese,
whereas components of cognitive-behavioral therapy are
often incorporated into weight reduction treatment with
overweight and obese individuals.

Surgical Intervention for Weight Reduction
Bariatric surgery refers to operations performed to

facilitate weight loss in severely obese individuals [89].
The procedures result in weight loss by decreasing food
intake (restrictive procedures), disrupting the digestive
process (malabsorptive procedures), or a combination of
the two [90]. Bariatric surgery appears to have a positive
effect on pain outcomes. Research suggests that surgical
intervention may reduce the risk of developing musculo-
skeletal pain as well as facilitate recovery from it. Some
research suggests that compared with nonsurgical obesity
treatment involving dietary changes and behavior modifi-
cation, surgical intervention results in a greater reduction
of musculoskeletal pain [91]. For example, in a large sam-
ple of 2,010 surgically treated obese patients and 2,037
obese patients who received behavioral weight-reduction
treatment, researchers compared the incidence of and
recovery from musculoskeletal pain. Results revealed a
reduced incidence of musculoskeletal pain as well as
enhanced recovery from pain in both men and women
who received surgical intervention for obesity compared
with those who received nonsurgical behavioral weight-
management intervention. Results were related to the
degree of weight change and, impressively, were main-
tained over a 6-year follow-up period.

Other research supports the conclusion that surgical
weight reduction positively affects pain outcomes in the
majority of recipients postoperatively. However, in many
of these studies the extent of weight loss was not strongly
associated with pain outcome. In a study of morbidly obese
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patients with LBP, 19 of 29 patients with preoperative LBP
reported complete resolution of symptoms 2 years after sur-
gery [92]. The remaining 10 individuals reported notable
improvement in symptoms and reduction in pain medica-
tion use. The extent of weight loss did not differ signifi-
cantly between those reporting full versus partial
improvement. In the same sample of 29 patients, research-
ers also noted significant postoperative improvement in
several validated measures of functional status [93]. Similar
findings on pain remission and reduction were demon-
strated in an earlier study of morbidly obese individuals
with musculoskeletal pain [94]. Finally, Dixon et al.
assessed HRQoL, including bodily pain, in 218 morbidly
obese patients both pre- and post-weight-reduction surgery
[75]. Results revealed significant improvement in all
aspects of HRQoL, with levels comparable with commu-
nity norms at 4-year follow-up. The extent of weight loss
was not a strong predictor of improved bodily pain or other
aspects of HRQoL. Interestingly, the resulting effect on
quality of life varied somewhat by the type of pain condi-
tion. Patients with lower-limb pain (e.g., foot, knee)
reported significantly greater improvement in quality of life
than those with LBP, often meeting or exceeding commu-
nity norms.

Lifestyle Intervention/Behavioral Weight-Loss Treatment
Lifestyle interventions encourage weight loss through

diet, exercise, and behavior and thought modification.
Common components of behavioral interventions include
education, goal setting, problem solving, and cognitive
restructuring. Research on the effect of nonsurgical
weight reduction on pain and its associated outcomes is
promising. For example, although little is known about
the relationship between fibromyalgia syndrome (FMS)
and overweight/obesity, some research has examined the
effect of treatment for overweight/obesity on outcomes
for FMS. In a pilot study, Shapiro et al. examined the
relationship between weight change and FMS symptoms
and the effect of behavioral weight loss treatment on FMS
[95]. The LEARN program for weight control was used,
which emphasizes diet, physical activity, and stimulus
control (e.g., shopping from a list, eating in only one
place) [96]. Thirty-one women participated in the treat-
ment. Participants lost an average of >9 lb and reported
significant pre- to posttreatment improvement in pain,
pain interference, and HRQoL. Importantly, weight loss
predicted improvement in FMS symptoms, pain inter-
ference, and body dissatisfaction.

Research has also examined the combination of very-
low-energy diet (VLED) with behavioral weight manage-
ment on pain-related outcomes [76]. One hundred partici-
pants completed 4 months of behavior modification based
on the LEARN program that included 10 weeks on a VLED.
Posttreatment results revealed significant weight loss and
marked improvement in HRQoL, including physical func-
tioning and bodily pain. The vast majority of participants
struggled with weight-loss maintenance (as is common in
most nonsurgical weight-loss interventions). However, a
more encouraging finding revealed that at 2-year follow-up,
retention of 10 percent or more of original weight loss was
associated with improvement from baseline in several areas
of HRQoL, including bodily pain. Given the frequency of
some weight regain following weight-loss intervention, such
findings are highly encouraging. The same group of
researchers also conducted a randomized clinical trial (RCT)
to compare the same weight management program (VLED
and behavior modification; n = 19 men) with a no interven-
tion control group (n = 19 men) and examine within- and
between-group differences in HRQoL at posttreatment and
4-month follow-up [79]. Although the treatment group evi-
denced improvement in several aspects of HRQoL and
maintained an average weight loss of 13.9 percent of base-
line weight, improvement in bodily pain was only tempo-
rary and no longer evident at 4-month follow-up. Similarly,
Christensen and colleagues demonstrated that 8 weeks on a
VLED combined with weekly behavioral therapy resulted in
significant improvements in both weight and pain outcomes
[97]. Their findings that a modest weight loss of 10 percent
resulted in a 28 percent reduction in patients’ report of OA
symptoms suggest that even a relatively brief dietary inter-
vention with modest results can have a significant effect on
pain symptoms. However, long-term outcomes are not clear
from these results and, thus, we do not know whether
patients can maintain these gains over time.

To date, very few studies have examined the influ-
ence of a pain treatment on weight outcome and then only
as part of a larger weight-loss intervention. Huang and
colleagues examined the effects of weight reduction and
electrotherapy on pain relief and functional improvement
in 126 obese patients with knee OA [88]. Participants
were divided into one of three treatment groups: weight
reduction, weight reduction and electrotherapy (i.e., trans-
cutaneous electric stimulation for pain relief), or electro-
therapy alone. Weight reduction differed from some of the
more conventional nonsurgical programs and included
dietary counseling and prescription, exercise prescription,
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and auricular acupuncture. The latter involved the implan-
tation of needles in specified locations on the ears, and
participants were asked to press the implanted needles
when hungry or before meals. Participants who received
weight-management treatment as well as electrotherapy
reported the greatest pain relief and demonstrated the
highest functional improvement. Weight reduction of
15 percent of initial body weight resulted in clinically and
statistically significant pain relief, whereas a 12 percent
weight reduction resulted in acceptable functional status.
The researchers concluded that incorporation of electro-
therapy for pain control, when appropriate, may be an
important adjunct to weight-management treatment [88].

Of the behavioral interventions, research most strongly
supports the combination of diet- and exercise-based inter-
vention in improving pain outcomes. The Arthritis, Diet,
and Activity Promotion Trial (ADAPT) is the largest single
blind RCT to date [98–99]. ADAPT was designed to exam-
ine the effectiveness of exercise and dietary intervention on
improving pain outcomes in overweight/obese older adults
(60 years of age and older) who were suffering from knee
OA. Three hundred sixteen adults were randomized into
diet only, exercise only, diet plus exercise, and healthy life-
style (control) groups. Primary outcome variables included
physical functioning, pain, and mobility. Although the diet-
only group experienced greater weight loss compared with
the healthy lifestyle group, no pain-related improvement
was evident. In the exercise-only group, the only significant
improvement was in mobility. However, the diet and exer-
cise group had significant improvement in physical func-
tioning, self-reported pain, mobility, and weight.

Earlier research also supports the importance of both
diet and exercise. In their RCT of a weight control pro-
gram for obese patients with knee OA, Toda and col-
leagues compared participants assigned to a weight
control program that included a low-calorie diet, an appe-
tite suppressant, a nonsteroidal anti-inflammatory drug,
and instruction on a walking program (n = 22) with a con-
trol group that received a nonsteroidal anti-inflammatory
drug and instruction on a walking program (n = 15)
[100]. Those who received the weight treatment had
significant decreases in weight and body fat compared
with those in the control group. Results also revealed that
increased physical activity and decreased body fat were
more important in enhancing pain outcome than weight
loss per se.

Methodological differences among studies make con-
clusions about the influence of weight loss treatment on

pain tentative at best. One issue relates to the samples
used in the research. Samples in the reviewed studies rep-
resented potentially very different populations, thus mak-
ing comparisons across studies difficult. Whereas some
researchers recruited based on overweight/obesity status
[76], others selected individuals based on type or severity
of pain condition in addition to weight [99–100].

Second, pain was examined as a secondary outcome
variable in several of the studies. Although this approach is
useful in exploratory research, future research could bene-
fit from exploration of more systematic a priori hypotheses
related to pain outcome. Treatment efficacy and effective-
ness may vary by pain type, etiology, and/or site.

Variability also existed in intervention design across
studies. Programs varied in length, intervention compo-
nent(s), and presence/length of follow-up period. Several
incorporated multiple components into treatment, which at
times made isolation of the active treatment component(s)
difficult. Systematic evaluation of treatment components
as well as taking into account pain type may help clarify
the relationship among weight, pain conditions, and pain-
related outcomes. Messier and colleagues, for example,
found that without exercise, weight loss alone did not lead
to significant improvement in pain or mobility among
overweight/obese individuals with knee OA [99].

An additional methodological issue relates to vari-
ability in definitions and assessment of pain and other
outcome variables. Some studies used self-reported pain,
while others relied on clinical assessment and diagnosis
of severity or functional disability [88,100]. Even among
those that used a similar methodology (e.g., self-report),
definitions included 12 months of work-restricting pain
[91], intensity/frequency of pain [92], or pain evaluated
in the context of HRQoL [79].

Finally, several studies were cross-sectional in design
or lacked comparison groups. When comparison groups
were used, group characteristics often differed across stud-
ies (i.e., nonobese versus obese). Recent research has
incorporated use of RCTs and lengthier follow-up periods
to evaluate maintenance of change [98–99]. Continued
systematic, hypothesis-driven research will help elucidate
treatment effects on weight and pain.

Relationship Between Weight Loss and Improved Pain 
Outcomes

Several explanations for the relationship between
weight loss and improved pain outcomes have been pro-
posed. Possible mediators include decreased pressure on
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joints, increased energy, and increased ease in perform-
ing physically demanding tasks [90]. Possible intermedi-
aries may also vary by type and/or location of pain. In
addition, the psychological implications of weight loss
may also help explain the relationship. Weight loss is
associated with improved self-esteem and decreased
depression, both of which may affect individuals’ percep-
tions of pain. Interestingly, some studies do show that
weight loss significantly predicts improvements in pain
outcomes, even after controlling for depression [95].
However, to date little is known about possible mecha-
nisms that may be responsible for the relationship
between weight reduction and improved pain outcomes.

Summary: Effect of Treatment on Pain and Weight
Outcomes

Overall, the literature suggests an association
between weight loss and improved pain outcomes, but
the strength of the relationship varies by study and per-
haps etiology/type of pain. Results suggest that even
modest weight loss may be beneficial and that the extent
of weight loss is not necessarily predictive of enhanced
pain outcomes. Body composition variables, such as
body fat composition, may also affect the relationship
between weight and pain. One clear finding is that dietary
modification coupled with exercise appears most effec-
tive in enhancing outcomes in nonsurgical interventions.
Given the importance of exercise in both weight loss
maintenance and pain management more generally,
weight reduction interventions should include a physical
activity component that enhances the likelihood of posi-
tive outcomes in long-term weight loss and pain manage-
ment. Finally, some limited evidence exists that a
combination of weight loss and pain treatment strategies
may result in the most overall improvement; however,
more research is needed to determine how to most effec-
tively target the co-occurrence of pain and overweight/
obesity.

In conclusion—
  • Surgical weight loss results in improvement in pain

with substantial weight loss.
  • Behavioral interventions suggest even modest weight

loss may be beneficial.
  • Weight loss may reduce the risk of pain-related prob-

lems and also reduce disruption in terms of pain
experience, distress, and disability.

DISCUSSION

Both pain and overweight/obesity are critical issues
within the VHA. Research reviewed in this article sug-
gests that half of patients who seek obesity treatment
report moderate to severe pain. Cross-sectional studies
show support for a relationship between obesity and sev-
eral pain conditions, including OA [43–44] and possibly
LBP [19–23]. Similarly, longitudinal studies suggest
overweight/obesity early in life may be a risk factor for
developing LBP [26] and OA [47], and some evidence
supports a dose-response relationship between BMI and
pain. The co-occurrence of pain and obesity seems to have
an additive negative effect on HRQoL, a finding demon-
strated both in patients who were seeking treatment for
obesity [83] and in patients who were seeking treatment
for chronic pain [84]. Some have suggested that the pres-
ence of pain may mediate the association between BMI
and HRQoL [85]. Finally, observations from a few studies
have demonstrated that treatments for obesity reduce pain
secondary to weight loss [87–88]. While research to date
has explored possible relationships between weight and
pain, future research needs to further clarify these rela-
tionships through specific examination of common path-
ways and development of treatments that may target their
co-occurrence. The remainder of this article focuses on
specific steps that researchers can take to use what is
already known about the relationship to move forward our
understanding of weight and pain.

First, while we know that independently pain and over-
weight/obesity are significant concerns within the VHA,
information on the prevalence of the comorbidity of the two
conditions is lacking. Given the magnitude of both prob-
lems within the VHA, research should examine the preva-
lence of both conditions as a first step in identifying and
treating what is likely a common, costly, and disabling
comorbidity among veterans. These studies need to assess
both the relationship between pain and weight more gener-
ally and also the relationship between specific pain diag-
noses and weight-related variables. Indeed, similar
questions should also be posed in nonveteran samples
because little is known about the relationship of increasing
weight to outcomes in specific pain diagnoses in any
population. For example, only one identified study
explored the effect of weight loss treatment on symptoms
of FMS [95], yet very few studies to date have even
explored the relationship between weight and a diagnosis of
FMS. In general, little is known about the prevalence of
various pain disorders within overweight/obese populations
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and conversely the prevalence of high BMI within various
pain populations. While comparatively more is known
about overweight/obesity in certain pain populations, such
as those with OA and LBP, much less is known about the
relationship to pain disorders such as FMS, rheumatoid
arthritis, and headache.

Second, studies that examined the relationship between
pain and overweight/obesity rarely defined pain in a clear,
consistent, or sometimes even meaningful, manner. Thus, a
comparison of findings across studies is difficult. We
found definitions of pain that ranged from chronic to acute,
occasional to recurrent, any pain experienced during the
last week to any pain experienced in the last month, and so
on. Frequently, these pain ratings were poorly defined and
rarely described with standard labels such as “acute” or
“chronic.” Studies are needed that use definitions of pain
that have clinical meaning and, when possible, are linked to
diagnostic criteria. While certainly self-report data serve a
useful purpose in explorative research, clinical assessment
of pain complaints using established criteria is the ideal.
Additionally, other important pain-relevant variables were
frequently absent or poorly measured within this literature.
Thus, little is known about pain disability/interference,
pain quality, pain intensity, pain duration, and emotional
functioning in overweight/obese patients who also experi-
ence pain. Several well-validated measures are available to
address each of these areas; however, they have been used
infrequently. Where possible, future research should incor-
porate meaningful definitions of pain duration from estab-
lished clinical and/or diagnostic criteria, use clinical
assessment rather than self-report, and examine a variety of
pain-relevant variables.

Several of the currently available studies in this area
include pain as one variable among many believed to be
affected by overweight/obesity. While these may be useful
for generating hypotheses about the possible relationship
between the two, few studies to date examined the relation-
ship between weight and pain with specific testable
hypotheses. From current research, particularly in the areas
of LBP and OA, evidence supports a relationship between
weight and pain. Investigators now need to take the next
step and pursue research driven by specific hypotheses
regarding the nature of this relationship, causal pathways,
and treatments likely to address their co-occurrence. While
a number of mediating factors likely affect the relationship
between weight and pain, both basic and applied research
conducted with specific hypotheses and multilevel analyses
are needed to fully examine and understand these factors.

Finally, while initial reports suggest that improved
weight outcomes also result in improved pain outcomes,
availability of literature on the effect of weight treatment on
pain outcomes is somewhat limited and has been compro-
mised by methodological difficulty. Furthermore, to date
studies examining the effect of pain-related treatment on
weight outcomes are lacking. Research that has examined
pain treatments included within weight-loss protocols sug-
gests that the addition of pain treatment results in signifi-
cant pain relief and functional improvement for obese
individuals experiencing pain [88]. These results suggest a
promising future for investigators looking to develop treat-
ments that simultaneously target both pain and obesity.
Empirically validated treatments for obesity and pain share
a common focus on increasing healthy lifestyle, decreasing
the potential effect of risk factors, and increasing problem-
solving; motivation; and self-efficacy [101–102]. Thus, it
seems a reasonable hypothesis that a treatment focused on
one condition may have a positive effect on another. How-
ever, despite the overlap in potential risk factors, similarity
of interventional focus, and the likely comorbidity of obe-
sity and pain, few studies demonstrate clearly whether and
how one intervention can simultaneously result in
improved outcomes for both overweight/obesity and pain.

Much work remains for investigators to increase under-
standing of treatment effects on pain and weight outcomes.
If weight loss does result in a reduction of pain and
improvement in pain-related outcomes, we do not know
how much reduction in weight is required to see such a
result. Also unknown are which specific kinds of treatments
will be most effective in creating positive outcomes for both
weight and pain—weight loss treatments, pain treatments,
or a combination of both. Evidence suggests that obese
patients with pain who receive rehabilitative therapy in con-
junction with weight management treatment experience sig-
nificantly more pain relief and functional improvement
[88]. Similarly, other evidence suggests weight loss treat-
ment may result in positive pain outcomes [87]. Future stud-
ies should continue to explore the effectiveness of targeting
overweight/obese individuals experiencing pain with treat-
ments tailored to address both complaints simultaneously.
Researchers must continue to explore the intervention
components, environmental supports, and individual
characteristics that may contribute to and enhance long-
term weight-loss maintenance as well as reduction in pain
symptoms. An oft-stated criticism of behavioral weight
management treatment is its failure to sustain weight-related
change over time. Despite the reality of weight regain, the
subsequent implications of weight maintenance on pain
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outcomes are under-studied. Future research should investi-
gate the long-term consequences of possible weight regain
on pain-related variables. More recent research has incorpo-
rated use of RCTs [98–99] and lengthier follow-up periods
to evaluate maintenance of change. Researchers should also
continue to pursue RCTs as one means by which to examine
the relationship among weight, pain, and treatment out-
comes. Where appropriate, pain-focused investigations
should consider collecting height and weight as part of treat-
ment protocols, and similarly weight-focused investigations
should consider collecting pain-relevant data. Finally, the
effectiveness of overweight/obesity treatments may vary by
pain type, etiology, and/or site. More systematic evaluation
of weight-related treatment components by pain type and
site will help clarify the relationship among treatment type,
pain conditions, and pain-related outcomes.

CONCLUSIONS

In conclusion, while available evidence suggests a
likely relationship between overweight/obesity and pain, we
have much to learn about the nature of this co-occurrence.
Researchers need to use state-of-the-art measurement and
rigorous scientific methodology to focus on expanding
knowledge of the relationship between pain and obesity,
while examining the subsequent effects on health-related
outcomes, developing explanatory models that address the
co-occurrence of overweight/obesity and pain, and evaluat-
ing and testing treatments that most effectively target this
comorbidity and meet the needs of the ever-growing popula-
tion of individuals struggling with both weight and pain.
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