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Abstract—Chronic pain and overweight/obesity are prevalent
public health concerns and occur at particularly high rates
among Veterans. This study examined the prevalence and correlates of two common painful conditions (back pain and arthritis/
joint pain) among overweight/obese Veterans in Veterans Health
Administration (VHA) care. Participants (N = 45,477) completed the MOVE!23, a survey intended to tailor treatment for
Veterans in VHA’s MOVE! weight-management program. Overall, 72% of the sample reported painful conditions, with 10%
reporting back pain, 26% reporting arthritis/joint pain, and 35%
reporting both. We used multinomial logistic regression with “no
pain” as the reference category to examine the association
between painful conditions and participant characteristics. After
multivariable adjustment, female Veterans had higher odds of
reporting arthritis/joint pain and combined back and arthritis/
joint pain than no pain. Participants with higher body mass index
had higher odds of reporting arthritis/joint pain and both back
and arthritis/joint pain. The likelihood of painful conditions was
higher in Veterans with comorbidities (hypertension, hyperlipidemia, lung disease, depression, anxiety, or posttraumatic stress
disorder) and generally increased with the number of comorbidities reported (i.e., 5 or more). Overweight/obese Veterans frequently report painful conditions and, among those with pain,
often have multiple comorbidities. These factors may increase
the complexity of clinical management and necessitate refinements to weight-management programs.

INTRODUCTION
Pain and obesity are two of the most prevalent chronic
diseases in the United States [1–3] and are especially common among Veterans treated within the Veterans Health
Administration (VHA) [4–6]. Recent estimates of the prevalence of overweight/obesity are 68.0 percent for the general U.S. population [1] and 76.9 percent for Veterans
within VHA [7]. Veterans also have higher waist circumferences than the general population [8]. While limited epidemiological data regarding pain is a recognized barrier to
determining the prevalence of chronic pain in the United
States [9], in the report, “Relieving pain in America: A
blueprint for transforming prevention, care, education and
research,” the Institute of Medicine notes that approximately 100 million Americans experience chronic pain [9].
Recently, chronic pain in the general population, as
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reported by national surveys, has been found to range from
19 [10] to 43 percent [11] among age, race/ethnicity, and/
or sex standardized national samples. The prevalence of
chronic pain among Veterans appears to be comparable to
or higher than non-Veterans, with one study showing a significantly higher rate of low back pain among Veterans
compared with non-Veterans (44% vs 25%, respectively) in
primary care settings [2].
Similar to reported rates of overweight/obesity and
chronic pain alone, rates of comorbid pain and overweight/
obesity are also high, with some estimates ranging from 20
to 45 percent of overweight/obese individuals reporting
pain [12]. Recent data from the 2010 National Health
Interview Survey demonstrated that among those with persistent pain (i.e., a duration of ≥3 mo) in the general U.S.
population, 18.2 percent are overweight and 25.3 percent
are obese [10]. Higher body mass index (BMI) was associated with increased risk of recent pain [13] and report of a
painful condition within the previous year [12]. Further,
obesity has been shown to predict the onset and progression of pain [14], and obese patients have reported engaging in poor eating habits and avoiding physical activity in
response to pain [15].
The high rate of comorbidity between pain and overweight/obesity has implications for the treatment of both
conditions. Patients commonly endorse pain as a barrier
to weight loss [15–16], and obesity has been shown to
moderate the impact of treatment for chronic pain selfmanagement in Veterans in VHA care [17]. There is some
evidence supporting integrated interventions targeting both
weight loss and improvement in physical functioning,
though they tend to focus specifically on intensive interventions for patients with a narrowly defined type of painful
condition, such as knee osteoarthritis [18–19].
More broadly, information regarding correlates of
both pain and obesity is limited [20], particularly among
Veterans receiving VHA care. There is a wealth of data
describing high-prevalence, high-impact multimorbidity
among Veterans in general [21–23]. There is also a wealth
of data describing comorbidities among Veterans with
overweight/obesity, such as hypertension (HTN), type 2
diabetes, hypercholesterolemia, and heart disease [7,24],
as well as alcohol and drug use disorders, depression, and
posttraumatic stress disorder (PTSD) [24]. The same is
true for correlates of pain and painful conditions among
Veterans, including overweight/obesity, anxiety disorders,
PTSD, mood disorders, and substance use disorders [25–
26]. There is emerging evidence that pain interferes with

the management of other chronic conditions, such as diabetes [27–28], and leads to poorer outcomes for both
comorbid conditions, further suggesting a need to examine comorbid pain and obesity. Better management of
both pain and overweight/obesity may lead to improved
outcomes in both conditions.
Given the high prevalence of pain and overweight/
obesity among Veterans, as well as evidence suggesting
that each may serve as a barrier to treatment of the other,
further investigation is warranted to better understand the
clinical correlates of Veterans with comorbid pain and
overweight/obesity. The association between pain and
overweight/obesity may have important implications for
the potential refinement of weight-management programs,
such as the VHA’s national program, MOVE!. The objective of the current paper is to examine the prevalence and
correlates of self-reported painful conditions, specifically
arthritis/joint pain and back pain, among overweight/
obese Veterans expressing interest in weight-management
treatment.

METHODS
Participants
The national sample consisted of 45,477 overweight/
obese Veterans who received healthcare in VHA facilities
and expressed interest in weight management. Veterans in
this sample had a self-reported weight and height consistent with a BMI 25 and completed the MOVE!23 survey
in 2006. Survey data were collected during routine primary care screening from patients who expressed interest
in the MOVE! weight-management program. However,
not all patients who indicated interest and completed the
MOVE!23 ultimately enrolled or participated in the
MOVE! program.
Data Source
A secondary analysis of cross-sectional data collected using the MOVE!23 survey was conducted. The
MOVE!23 was developed by VHA in conjunction with the
VHA’s National Center for Health Promotion and Disease
Prevention as a clinical tool to assist providers in working
with Veterans to achieve weight loss and improvement in
related comorbid conditions. The survey contains 23 questions that assess demographics, weight history, medical
and psychiatric comorbidities (including painful conditions), eating habits, exercise, and motivation and support
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[29]. The MOVE!23 survey was developed to aid in tailoring treatment for patients in the VHA’s national MOVE!
weight-management program.
While the measure as a whole does not have published psychometric properties, sections of the MOVE!23
have been validated (e.g., perceived barriers and contributors to weight gain [25]).The MOVE!23 is inherently
face valid, and the choice of items for inclusion in the
current study included those questions that contained
information about pain (i.e., painful conditions), selfreported demographics, and self-reported medical and
mental health comorbidities to include in the analyses as
covariates.

assessed conditions that did not represent actual diagnoses
(e.g., loss of balance because of dizziness or passing out,
chest pains not previously evaluated by your doctor, shortness of breath at rest, amputation, someone in your immediate family with heart problems at an age <50 yr, and poor
circulation in the legs), those that were acute problems
(e.g., active infection of any kind or any chronic medical
problem that has recently been out-of-control, unstable, or
flared up), those with low prevalence compared with other
conditions among Veterans (e.g., hernia, retinal bleeding,
spinal cord injury, osteoporosis, or bone disease), and those
that were nonspecific (i.e., combined several conditions,
symptoms, or procedures, such as stroke, transient ischemic
attack, or carotid surgery in the neck).

Study Variables
Demographics
Survey respondents reported their sex, age, and race/
ethnicity.
Overweight/Obesity
BMI was calculated using self-reported height (inches)
and weight (pounds). BMI was categorized as: overweight
(BMI 25.0 to 29.9 kg/m2), class I obesity (BMI 30.0 to
34.9 kg/m2), class II obesity (BMI 35.0 to 39.9 kg/m2), and
class III obesity (BMI ≥40.0 kg/m2) [30].
Comorbidities
All medical and mental health comorbidities and
related problems, as well as painful conditions, were
derived from a single item on the MOVE!23 survey:
“Please indicate any of the following that apply to you.”
There were 20 possible responses for medical comorbidities and acute and chronic medical conditions and problems
and 13 possible responses for mental health comorbidities
and related problems.
Medical comorbidities. Respondents reported past or
current medical conditions, including diabetes, HTN, heart
disease (coronary artery disease [CAD]), high blood cholesterol (hyperlipidemia), and lung disease (i.e., emphysema, chronic obstructive pulmonary disease, asthma).
These 5 comorbidities, of the 20 possible responses, were
targeted for examination for the current study because they
are high-impact, high-prevalence chronic conditions among
Veterans. These have also been highlighted in previous
studies as comorbidities of overweight/obesity and/or painful conditions among Veterans [7,24]. We excluded

Mental health comorbidities. Respondents reported
past or current mental health conditions and other problems: depression, tobacco use/smoking, substance abuse
or dependence, anxiety problems or nervousness, PTSD,
bipolar disorder, schizophrenia, and obsessive compulsive disorder. These 8 mental health comorbidities, of the
12 possible responses, were targeted for examination for
the current study because they are not only high-impact,
high-prevalence mental health conditions among Veterans they are also comorbidities of overweight/obesity
and/or painful conditions among Veterans [24–26]. The
remaining conditions do not represent diagnoses and are
too general to enhance the understanding of the population (e.g., general unhappiness, too much stress, and family or relationship problems) or are nonspecific (i.e.,
eating disorder).
Pain Groups
Participants were categorized into the following pain
groups: no pain (i.e., neither back pain nor arthritis/joint
pain), back pain only, arthritis/joint pain only, and combined back and arthritis/joint pain (i.e., those respondents
who endorsed both pain problems) based on their
endorsement of the “back pain or spinal disc disease” and
“arthritis or joint pain” responses for the comorbidities
item described previously.
Analyses
Descriptive statistics for demographic and clinical
variables are presented by pain group and overall.
Because the outcome pain group is a nominal categorical
variable with 4 levels, we used a multinomial logistic
regression model with the “no pain” (i.e., no “painful
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conditions”) group as the reference category to simultaneously investigate the correlates of belonging to this
group instead of the other three groups. Specifically, this
model compares the probability of being in the “back
pain only,” “arthritis/joint pain only,” or “both back and
arthritis/joint pain” groups relative to the “no pain” group
and relates these comparisons to the following subject
demographic and clinical characteristics: sex, age (categorical variable with categories 21–34, 35–44, 45–54,
55–64, 65–74, and ≥75 yr), race/ethnicity (White, Black/
African American, Hispanic, or Other), BMI class (overweight and obese class I, II, or III), and the medical and
mental comorbidities described previously (each categorized as present/absent). We present the adjusted odds
ratios (ORs) from the multinomial logistic regression
model as a measure of association between pain group
and subject characteristics. To investigate the association
between number of comorbidities and pain group, we fit
an additional multinomial logit model including as predictors number of comorbidities (categorical variable
with values 0, 1, 2, 3, 4, and ≥5), age, sex, race/ethnicity,
and BMI class.
We performed multiple imputation to avoid potentially biasing the results by excluding subjects with missing race/ethnicity (16%) from the analysis. This method
assumes that the data are “missing at random”; i.e., that
the probability of missingness depends only on observed
data. We generated 10 complete data sets via predictive
mean matching imputation (as implemented by the
“aregImpute” function within the “Hmisc” package in the
statistical software R [R Foundation; Vienna, Austria]),
separately analyzed each data set by fitting a multinomial
logistic regression model, and then combined results
across data sets by using Rubin’s rules. The imputed
results are reported in this article. Because our sample
was large and statistically significant differences may not
reflect clinically significant findings, we focus on results
that were high in magnitude in terms of ORs (i.e., significantly greater or less than 1.0) and also statistically significant at the 0.05 level.

RESULTS
Of the 45,477 subjects in our sample, 28 percent of
participants reported “no pain” (i.e., no back or arthritis/
joint pain), 10 percent reported “back pain” only, 26 percent reported “arthritis/joint pain” only, and 35 percent

reported “both back and arthritis/joint pain.” Table 1
contains the characteristics of the sample by pain group
and overall. Subjects were mostly male (86.6%) and had
a mean ± standard deviation (SD) age of 57.3 ± 11.4.
Subjects in the “back pain only” group were slightly
younger than the rest, and those in the three painful conditions groups were more likely to be in higher BMI categories than those in the “no pain” group. Overall, the
most commonly reported medical comorbidities were
HTN (62.5%), hyperlipidemia (47.7%), and diabetes
(36.5%), which were all less likely to be reported by the
“no pain” group than the other three groups. Depression
(36.4%), anxiety (30.0%), and PTSD (21.1%) were the
most prevalent mental health comorbidities and were less
common in the “no pain” group than in the other groups.
The mean number of comorbidities in the overall sample
was 3.0 ± 2.0 and was lower on average in the “no pain”
group than in the other groups. Veterans in the “both back
and arthritis/joint pain” group were most likely to report
≥5 comorbidities, with 32.3 percent of the back and
arthritis/joint pain group reporting ≥5 comorbidities.
Table 2 contains the results obtained from multinomial logistic regression after imputing the missing race/
ethnicity data. For each predictor, the table gives estimates of the adjusted ORs of being in each of the three
pain groups (the back pain only, arthritis/joint pain only,
or both) instead of the reference no pain group and associated 95 percent confidence intervals (CIs).
After controlling for the other predictors in the model,
male Veterans had lower odds of reporting “arthritis/joint
pain only” (OR = 0.76; 95% CI 0.70 to 0.83) and “both
back and arthritis/joint pain” (OR = 0.75; 95% CI 0.69 to
0.81) than “no pain” compared with female Veterans. Older
Veterans (≥35 yr) were more likely than younger ones (reference 21–34 yr) to report “arthritis/joint pain only” and
“both back and arthritis/joint pain” than “no pain” and less
likely to report “back pain only” than “no pain.” The estimated odds of being in the “arthritis/joint pain only” and
“both back and arthritis/joint pain” groups versus the “no
pain” group increased with increasing BMI class.
Participants who endorsed HTN, CAD, or lung disease had higher odds than participants without those conditions of being in the three painful conditions groups
instead of the “no pain” group (all corresponding OR significantly >1). Similarly, participants with depression,
anxiety, or PTSD were more likely than those without
those conditions to be in any of the three painful conditions groups (OR significantly >1). Those who reported
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Table 1.
Descriptive statistics by pain group and overall (percent/frequency).
Variable
Male
Age, yr (mean ± SD)
Age Category
21–34
35–44
45–54
55–64
65–74
≥75
Ethnicity/Race
White
Black/African American
Hispanic
Other
Declined to Report
BMI, median (IQR)
BMI Class
Overweight
Obese Class I
Obese Class II
Obese Class III
Comorbidities
HTN
Diabetes
CAD
Hyperlipidemia
Lung Disease
Tobacco Use/Smoking
Substance Use
Depression
Anxiety
PTSD
Bipolar Disorder
Schizophrenia
OCD
No. Comorbidities
0
1
2
3
4
≥5
Mean ± SD

No Pain
N = 12,812 (28%)

Back Pain Only
N = 4,766 (10%)

87.8 (11,243)
57.1 ± 12.2

85.1 (4,058)
54.0 ± 12.1

5.0
10.4
19.9
38.9
19.2
6.6

7.5
13.6
24.0
38.3
12.6
4.0

(637)
(1,334)
(2,544)
(4,983)
(2,464)
(850)

(358)
(648)
(1,144)
(1,825)
(599)
(192)

Arthritis/Joint
Pain Only
N = 11,790 (26%)
87.7 (10,337)
59.3 ± 11.0
2.5
7.1
17.6
43.6
21.2
8.0

(300)
(840)
(2,074)
(5,136)
(2,494)
(946)

Both Back &
Arthritis/Joint Pain
N = 16,109 (35%)
85.3 (13,746)
57.0 ± 10.6
2.8
9.0
23.5
44.5
15.3
4.9

(446)
(1,445)
(3,791)
(7,170)
(2,462)
(795)

Overall
N = 45,477 (100%)
86.6 (39,384)
57.3 ± 11.4
3.8
9.4
21.0
42.0
17.6
6.1

(1,741)
(4,267)
(9,553)
(19,114)
(8,019)
(2,783)

57.0 (7,308)
16.3 (2,093)
7.4 (949)
2.1 (266)
17.1 (2,196)
34.6 (31.4–39.1)

54.9 (2,617)
18.1 (865)
8.4 (402)
2.6 (126)
15.9 (756)
35.4 (31.8–39.9)

59.6 (7,032)
16.0 (1,883)
6.4 (751)
2.5 (299)
15.5 (1,825)
36.0 (32.2–40.9)

60.1 (9,678)
14.7 (2,367)
6.3 (1,016)
3.1 (503)
15.8 (2,545)
36.5 (32.6–41.7)

58.6 (26,635)
15.8 (7,208)
6.9 (3,118)
2.6 (1,194)
16.1 (7,322)
35.7 (32.1–40.6)

14.9
38.2
25.3
21.6

(1,906)
(4,900)
(3,242)
(2,764)

13.6
33.6
28.4
24.5

(648)
(1,599)
(1,352)
(1,167)

11.3
32.6
27.6
28.6

(1,332)
(3,842)
(3,249)
(3,367)

10.1
30.6
27.4
32.0

(1,620)
(4,930)
(4,408)
(5,151)

12.1
33.6
26.9
27.4

(5,506)
(15,271)
(12,251)
(12,449)

55.1
32.6
18.8
41.9
8.6
13.3
2.5
23.1
18.7
13.3
4.5
3.3
3.3

(7,054)
(4,178)
(2,409)
(5,370)
(1,098)
(1,699)
(326)
(2,965)
(2,401)
(1,702)
(582)
(420)
(420)

58.4
33.8
21.2
44.8
12.6
18.4
3.8
39.5
31.8
22.5
6.7
2.6
5.2

(2,781)
(1,610)
(1,010)
(2,135)
(600)
(877)
(181)
(1,884)
(1,515)
(1,073)
(318)
(125)
(246)

65.5
39.2
25.0
48.2
13.9
12.7
2.7
31.5
26.0
18.2
4.3
2.0
4.4

(7,728)
(4,621)
(2,949)
(5,688)
(1,641)
(1,503)
(319)
(3,716)
(3,071)
(2,143)
(512)
(240)
(520)

67.3
38.5
28.0
52.8
20.2
16.9
3.8
49.5
41.2
29.2
7.8
2.7
7.7

(10,838)
(6,210)
(4,506)
(8,513)
(3,253)
(2,730)
(606)
(7,969)
(6,639)
(4,698)
(1,249)
(429)
(1,242)

62.5
36.5
23.9
47.7
14.5
15.0
3.1
36.4
30.0
21.1
5.9
2.7
5.3

(28,401)
(16,619)
(10,874)
(21,706)
(6,592)
(6,809)
(1,432)
(16,534)
(13,626)
(9,616)
(2,661)
(1,214)
(2,428)

12.7 (1,629)
21.7 (2,774)
22.8 (2,925)
19.7 (2,526)
11.7 (1,498)
11.4 (1,460)
2.4 ± 1.7

9.0 (429)
15.5 (740)
19.1 (912)
18.9 (899)
15.4 (736)
22.0 (1,050)
3.0 ± 2.0

8.1 (957)
15.7 (1,850)
20.7 (2,437)
20.4 (2,406)
15.8 (1,860)
19.3 (2,280)
2.9 ± 1.9

4.7 (760)
10.6 (1,713)
15.6 (2,506)
18.9 (3,052)
17.8 (2,874)
32.3 (5,204)
3.7 ± 2.1

8.3 (3,775)
15.6 (7,077)
19.3 (8,780)
19.5 (8,883)
15.3 (6,968)
22.0 (9,994)
3.0 ± 2.0

Note: all p-values for whether there are differences among 4 groups with respect to variables reported are < 0.001.
BMI = body mass index, CAD = coronary artery disease, HTN = hypertension, IQR = interquartile range, No. = number, OCD = obsessive compulsive disorder,
PTSD = posttraumatic stress disorder, SD = standard deviation.
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Table 2.
Adjusted odds ratio (OR) estimates from multivariable multinomial logistic model fit on N = 45,477 subjects (imputed results).

Characteristic

Male (vs female)
Age Category
21–34 (ref)
35–44
45–54
55–64
65–74
≥75
Ethnicity/Race
White (ref)
Black/African American
Hispanic
Other
BMI Class
Overweight (ref)
Obese Class I
Obese Class II
Obese Class III
Comorbidities (presence vs absence)
HTN
Diabetes
CAD
Hyperlipidemia
Lung Disease
Tobacco Use/Smoking
Substance Use
Depression
Anxiety
PTSD
Bipolar Disorder
Schizophrenia
OCD

“Back Pain Only” vs
“No Pain”
95% Wald CI
OR
Lower Upper
Limit
Limit

“Arthritis/Joint Pain Only”
vs “No Pain”
95% Wald CI
OR
Lower Upper
Limit
Limit

“Both Back & Arthritis/
Joint Pain” vs “No Pain”
95% Wald CI
OR
Lower Upper
Limit
Limit

0.99

0.89

1.10

0.76*

0.70

0.83

0.75*

0.69

0.81

0.83*
0.73*
0.56*
0.45*
0.44*

0.70
0.63
0.48
0.38
0.35

0.97
0.85
0.66
0.53
0.55

1.25*
1.56*
1.93*
2.20*
2.65*

1.06
1.34
1.66
1.88
2.22

1.47
1.82
2.24
2.58
3.16

1.39*
1.78*
1.59*
1.57*
1.69*

1.20
1.54
1.39
1.36
1.42

1.61
2.04
1.83
1.83
2.00

1.04
1.03
1.12

0.95
0.91
0.92

1.13
1.17
1.38

1.07
0.92
1.20*

1.00
0.83
1.02

1.14
1.02
1.42

0.88*
0.79*
1.25*

0.82
0.72
1.07

0.94
0.87
1.47

0.90
1.10
1.06

0.81
0.99
0.95

1.01
1.24
1.20

1.13*
1.43*
1.73*

1.04
1.31
1.58

1.22
1.56
1.89

1.14*
1.47*
1.91*

1.05
1.35
1.75

1.24
1.60
2.08

1.18*
1.04
1.23*
1.07
1.40*
1.23*
1.05
1.58*
1.40*
1.31*
0.97
0.51*
1.01

1.09
0.96
1.12
0.99
1.25
1.12
0.86
1.46
1.29
1.19
0.83
0.41
0.85

1.27
1.13
1.34
1.15
1.56
1.35
1.27
1.72
1.53
1.44
1.12
0.63
1.20

1.29*
1.04
1.17*
1.07*
1.47*
1.01
1.03
1.33*
1.36*
1.18*
0.82*
0.56*
1.13

1.21
0.98
1.10
1.02
1.35
0.94
0.88
1.25
1.27
1.10
0.72
0.47
0.98

1.36
1.10
1.25
1.13
1.60
1.10
1.22
1.43
1.46
1.28
0.94
0.66
1.30

1.37*
0.96
1.37*
1.23*
2.02*
1.13*
1.01
2.02*
1.83*
1.53*
0.92
0.47*
1.26*

1.30
0.91
1.28
1.17
1.87
1.05
0.87
1.90
1.71
1.43
0.82
0.40
1.12

1.45
1.01
1.45
1.30
2.19
1.22
1.17
2.15
1.95
1.64
1.04
0.54
1.43

Note: Model used pain group (with categories “back pain only,” “arthritis/joint pain only,” and “both back and arthritis/joint pain” vs reference category “no pain”)
as an outcome and simultaneously adjusted for all predictors listed in table.
*
p ≤ 0.05.
BMI = body mass index, CAD = coronary artery disease, CI = confidence interval, HTN = hypertension, OCD = obsessive compulsive disorder, PTSD = posttraumatic stress disorder, ref = reference.

schizophrenia had markedly higher odds than those without schizophrenia to report being in the reference “no
pain” group relative to the other three groups.
Table 3 presents adjusted OR estimates for the association between number of comorbidities and pain group.

A higher number of comorbidities was generally associated with higher odds of being in the three groups with
pain rather than in the “no pain” group. Notably, those
reporting ≥5 comorbidities were substantially more likely
to be in the “back pain only” group (adjusted OR 3.00,
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Table 3.
Adjusted odds ratio (OR) estimates for number of comorbidities from multivariable multinomial logistic model fit on N = 45,477 subjects
(imputed results).

“Back Pain Only” vs “No Pain”
No. Comorbidities
(vs 0)
1
2
3
4
≥5

“Arthritis/Joint Pain Only”
vs “No Pain”

95% Wald CI
OR
1.09
1.33*
1.54*
2.11*
3.00*

Lower
Limit
0.95
1.16
1.34
1.83
2.62

Upper
Limit
1.24
1.51
1.75
2.43
3.44

“Both Back & Arthritis/Joint
Pain” vs “No Pain”

95% Wald CI
OR
1.07
1.30*
1.45*
1.87*
2.38*

Lower
Limit
0.97
1.18
1.32
1.68
2.14

Upper
Limit
1.18
1.43
1.60
2.08
2.65

95% Wald CI
OR
1.31*
1.80*
2.51*
3.89*
7.07*

Lower
Limit
1.18
1.62
2.27
3.49
6.36

Upper
Limit
1.46
1.99
2.78
4.33
7.86

Note: Model used pain group (with categories “back pain only,” “arthritis/joint pain only,” and “both back and arthritis/joint pain” vs reference category “no pain”)
as an outcome and adjusted for number of comorbidities, sex, age, ethnicity/race, and body mass index class.
*
p ≤ 0.05.
CI = confidence interval, No. = number.

95% CI 2.62 to 3.44), “arthritis/joint pain only” group
(adjusted OR 2.38, 95% CI 2.14 to 2.65), or “both back
and arthritis/joint pain” group (adjusted OR 7.07, 95% CI
6.36 to 7.86) than in the “no pain” group.

DISCUSSION
A very high proportion of the sample (72%) of overweight/obese Veterans reported ≥1 painful condition, with
10 percent reporting back pain only, 26 percent reporting
arthritis/joint pain only, and 35 percent reporting combined
back and arthritis/joint pain. Participants with higher BMIs
were more likely to report painful conditions (i.e., arthritis/
joint pain or both back and arthritis/joint pain). Among
Veterans with combined back and arthritis/joint pain, the
proportion with any given comorbid condition was quite
high (e.g., 67.3% HTN, 38.5% diabetes, 52.8% hyperlipidemia, 20.2% lung disease, 49.5% depression, and 41.2%
anxiety), and those patients were most likely to report
≥5 comorbidities (32.3%). Given the emerging evidence
that pain interferes with the self-management of other conditions or is associated with poorer outcomes (e.g., diabetes, PTSD), it may be helpful to examine the role of pain in
weight-management outcomes and potentially address
pain in weight-management programs such as MOVE!
[28].
The literature on comorbid pain and overweight/obesity
shows that patients frequently endorse pain as a barrier to
weight loss [15–16]. Given that this study examined a large
sample of Veterans with overweight/obesity who were inter-

ested in weight management, the finding that the vast majority are experiencing painful conditions is likely to have an
effect on the success of traditional weight-management programs, such as the VHA’s MOVE! program, which encourage physical activity. Weight loss programs such as MOVE!
may need to be modified to address pain management
through the addition of pain education and behavioral pain
self-management skills. For example, if patients are able to
learn appropriate pain self-management skills, such as task
persistence, pacing, and cognitive restructuring, pain may
serve as less of a barrier to increasing physical activity, thus
theoretically improving weight loss outcomes.
One compelling feature of the data presented in the
current study is that Veterans who are interested in
MOVE! have an extremely high burden of comorbidity,
particularly those with >1 painful condition (i.e., the Veterans reporting ≥5 comorbidities were most likely to report 2
painful conditions). This is a possible explanation for the
low mean weight loss seen in the MOVE! program [31].
Although MOVE! was designed on a population health
approach and was developed to be a low barrier to entry
program that would attract as many Veterans as possible,
the patients who attend have multimorbidities, including
extremely high rates of painful conditions, that likely complicate care and interfere with their weight loss efforts.
Efforts to adapt MOVE! for Veterans with complex psychiatric illnesses may provide a model for how to do this
for Veterans with comorbid pain conditions [32].
Generally, patients with medical and mental health
conditions were more likely than those without the conditions to report being in each of the three groups with pain
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(the back pain only, arthritis/joint pain only, and both back
and arthritis/joint pain groups) rather than in the group
without pain. In particular, they had the highest adjusted
odds of being in the combined back and arthritis/joint pain
group. This is consistent with recent Veteran data demonstrating that those with persistent pain were more likely to
report comorbid conditions, including diagnoses of mood
disorders, PTSD, substance use disorders, anxiety disorders, and traumatic brain injury; they were also more
likely to have a BMI consistent with overweight/obesity
[33]. Other research has shown that those with multiple
painful conditions have a number of additional medical
and mental health comorbidities, along with higher burden of illness and cost of care [34]. Properly addressing
chronic pain in medically complex patients may improve
health status, functioning, and quality of life, in addition
to improving other health conditions [28].
A previous study of Operation Iraqi Freedom/Operation Enduring Freedom Veterans showed sex differences
in the prevalence and severity of pain [26]. Similarly,
female Veterans in the current study were more likely to
report arthritis/joint pain and combined back and arthritis/joint pain than male Veterans. Despite controlling for
variables such as age, race, and BMI, all of which are
typically associated with differences in reporting of pain
and painful conditions, this difference between male and
female Veterans persisted. Female Veterans with overweight/obesity may be especially vulnerable to less-thandesirable weight loss outcomes if pain is not addressed in
the context of weight-management programs.
In the current study, patients with comorbid mental
health conditions, including depression and PTSD, were
more likely than those without the conditions to report
being in the groups with pain (the back pain only, arthritis/joint pain only, and both back and arthritis/joint pain
groups) relative to the “no pain” group, a finding that is
consistent with existing data describing Veterans with
chronic pain [33,35–38]. However, those patients reporting comorbid schizophrenia were less likely to report
back pain or arthritis/joint pain. The limited literature on
persistent pain in patients with schizophrenia is mixed.
The results in the current study are consistent with an
administrative data study of VHA patients with schizophrenia that found lower associations between schizophrenia and pain conditions than for those without a
serious mental illness after controlling for demographic
variables [39]. In contrast, another recent study found the
prevalence and intensity of pain appears to be compara-

ble between those with schizophrenia and those without,
with the exception of more acute, severe pain such as
headache following lumbar puncture, in which patients
with schizophrenia are less likely to report pain [40].
Importantly, the current study included a large sample
of nearly 46,000 patients. Given the sample size, it is not
surprising that many of the associations were statistically
significant. Because clinical meaningfulness is difficult to
assess based on the OR, it may be helpful to consider
covariate-adjusted absolute proportions (“recycled predictions”; Table 4) [41]. When considering the effect of BMI
category, for example, these proportions allow us to compare the estimated distribution of the outcome across BMI
categories while keeping constant all other covariates at
the observed values. After adjusting for the other covariates, 31 percent of overweight patients reported “both back
and arthritis/joint pain,” whereas 40 percent of patients
with class III obesity reported “both back and arthritis/joint
pain.” This is an absolute difference in proportions of
9 percent, which translates into a large number of patients
reporting severe obesity and comorbid back and arthritis/
joint pain.
The current study has several limitations. One significant limitation is that the MOVE!23 was the sole source of
data; thus all data are self-reported (i.e., height, weight, and
comorbidities) and obtained from a small proportion of Veterans who were interested in weight management among
the estimated 73 percent of Veterans in VHA care with
overweight/obesity [4]. More specifically, the MOVE!23
question from which data for painful conditions and comorbidities for the current study were derived does not specifically ask about “diagnosed” conditions. It simply asks
patients to determine whether each condition applies to
them. This limits the validity of the diagnoses reported in
the results of the current study. In addition, given that our
sample has a higher average BMI than is found in the population of Veterans in VHA care, it is not surprising that the
high prevalence of comorbidity and pain reporting is greater
than typically seen in the general Veteran population.
Because these data were limited to endorsement or
nonendorsement of a painful condition, the magnitude of
pain and pain-related functional interference was not
assessed. This limits the generalizations about pain in
this sample because there is no multidimensional assessment of pain variables, including the chronicity of pain.
Further, the survey included questions about only common musculoskeletal pain conditions and did not assess
other common painful conditions. Thus, it must be

79
HIGGINS et al. Multimorbidity in obese Veterans

Table 4.
Covariate-adjusted proportions in each pain group by subject
characteristics (“recycled predictions” obtained from multinomial
logit model in Table 2).
Both Back
Back Arthritis/
No
Variable
& Arthritis/
Pain Joint Pain
Pain
Joint Pain
Sex
Female
24
9
28
39
Male
28
11
26
35
Age Category
21–34
34
21
18
28
35–44
31
16
19
34
45–54
27
12
22
38
55–64
28
9
27
36
65–74
27
7
31
34
≥75
25
7
33
35
Ethnicity/Race
White
28
10
26
36
Black/African American
28
11
28
33
Hispanic
30
12
26
32
Other
23
10
27
40
BMI Class
Overweight
33
13
24
31
Obese Class I
31
11
25
33
Obese Class II
26
11
27
36
Obese Class III
23
9
28
40
Comorbidities
No HTN
31
11
25
33
HTN
26
10
27
37
No Diabetes
28
10
26
36
Diabetes
28
11
26
35
No CAD
29
11
26
35
CAD
25
10
26
39
No Hyperlipidemia
29
11
27
34
Hyperlipidemia
26
11
26
37
No Lung Disease
29
11
26
34
Lung Disease
20
10
25
45
No Tobacco Use/Smoking 28
10
26
35
Tobacco Use/Smoking
26
12
25
37
No Substance Use
28
11
26
36
Substance Use
27
11
27
35
No Depression
31
10
27
32
Depression
22
11
25
42
No Anxiety
30
11
27
33
Anxiety
22
11
26
42
No PTSD
29
11
27
34
PTSD
23
11
25
41
No Bipolar Disorder
28
10
26
36
Bipolar Disorder
31
11
23
35
No Schizophrenia
27
11
26
36
Schizophrenia
42
8
22
28
No OCD
28
11
26
35
OCD
25
10
26
39
BMI = body mass index, CAD = coronary artery disease, HTN = hypertension,
OCD = obsessive compulsive disorder, PTSD = posttraumatic stress disorder.

assumed that some participants in the no pain group had
other common pain conditions, such as neuropathy or
headache. An interesting question is whether musculoskeletal conditions are particularly relevant in the context
of management of weight problems. Future research could
consider a broader array of painful conditions and examine
questions about specificity of associations between pain
and overweight/obesity. Finally, this study was crosssectional and the directional nature of relationships
examined in this study cannot be determined.
Identifying subgroups of the overweight/obese population (such as those with painful conditions) allows for
future research to determine whether these groups can be
adequately treated with existing services or whether modifications are needed to address chronic pain and prevalent pain-related comorbidities within the VHA’s national
weight-management program, MOVE!. Examining the
association between painful conditions and overweight/
obesity may assist with determining whether painful conditions add to the complexity of clinical management and
may have implications for the potential need to refine
weight-management treatment to address pain.

CONCLUSIONS
A majority of Veterans with overweight/obesity in our
sample also reported ≥1 painful condition. These patients
also reported a very high burden of comorbidity, particularly those with ≥1 painful condition (i.e., the Veterans
reporting ≥5 comorbidities were most likely to report
2 painful conditions). This multimorbidity may have a
significant effect on the outcomes of existing weightmanagement programs, such as MOVE!, which may need
to be modified to address pain management for optimal
response among Veterans with these high-prevalence
health concerns.
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