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Abstract

Sex differences and correlates of pain were examined in a sample of patients with comorbid binge
eating disorder (BED) and obesity. One hundred fifty-two treatment-seeking patients with BED
completed the Brief Pain Inventory. Analysis of covariance was utilized to compare women and
men on pain, and correlational analysis, overall and by sex, was performed to examine
relationships among pain, eating behaviour and metabolic risk factors. Women reported
significantly greater pain severity and pain interference than men. Among women, eating
behaviour and metabolic markers were not associated with pain. Among men, however, binge
frequency was significantly associated with pain, as was high-density lipoprotein cholesterol and
fasting glucose. In sum, while women in this sample had more pain than men, the presence of pain
in men was associated with increased behavioural and metabolic risk factors. Findings have
clinical implications for the assessment of comorbid pain and obesity-related health risks among
individuals with BED.
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Introduction and Aims

Obesity and chronic pain are two of the most prevalent conditions in the USA (Flegal,
Carroll, Ogden, & Curtin, 2010; Johannes, Le, Zhou, Johnston, & Dworkin, 2010) and
account for a substantial proportion of healthcare expenditures (Gureje, Von Korff, Simon,
& Gater, 1998; Trogdon, Finkelstein, Feagan, & Cohen, 2012). Associations have been
found between obesity and common chronic pain conditions such as osteoarthritis
(Lementowski & Zelicof, 2008), back pain (Lake, Power, & Cole, 2000), fiboromyalgia
(Neumann et al., 2008) and migraines (Bigal, Liberman, & Lipton, 2006). Obesity is one of
the major contributors to the rise in chronic pain (2011); however, the direction of causality
appears to go in both directions with chronic pain also contributing to obesity (Arranz,
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Rafecas, & Alegre, 2014). Across chronic pain conditions, women are disproportionately
affected (Fillingim, King, Ribeiro-Dasilva, Rahim-Williams, & Riley, 2009).

Binge eating disorder (BED) is also associated strongly with obesity and is the most
common eating disorder in the USA (Hudson, Hiripi, Pope, & Kessler, 2007). In 2013, BED
was included in the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition
(American Psychiatric Association, 2013) as a formal diagnosis. BED is defined as recurrent
episodes of eating unusually large amounts of food while experiencing a subjective sense of
loss of control (binge eating), absence of extreme weight compensatory behaviours and
marked distress about binge eating. New population-based evidence indicates that BED is
associated with high rates of psychiatric and medical comorbidity (Hudson et al., 2007),
including an increased risk for a number of musculoskeletal problems such as arthritis and
chronic back/neck pain, and other chronic pain such as headaches (Kessler et al., 2013). That
BED is also associated with increased musculoskeletal pain following walking (Vancampfort
et al., 2014) may have implications for treatments for BED that include physical activity
interventions (Grilo, Masheb, Wilson, Gueorguieva, & White, 2011) and may, for example,
partly explain the extremely low physical activity levels reported by patients with BED
(Hrabosky, White, Masheb, & Grilo, 2007). However, little is known about pain in clinical
samples of patients with BED.

Given the dearth of data related to pain in the BED literature, we sought to investigate pain
among individuals with BED seeking treatment for binge eating and obesity. More
specifically, we hypothesized that similar to the broader pain literature (Institute of
Medicine, 2011), women would report greater pain than men, and pain would be related to
greater pathology (i.e. eating disorder and obesity risk factors), in patients with BED.

Participants were 152 consecutively evaluated, treatment-seeking obese individuals who met
full Diagnostic and Statistical Manual of Mental Disorders, 4th Edition research diagnostic
criteria for BED, and were recruited for treatment studies at a university medical school
between November 2008 and March 2010. Participants were aged 20 to 65 years (M= 44.7,
SD=10.9), 71.7% (n=109) were women, 53.9% (/7= 82) were Caucasian, 30.3% (7= 46)
were Black/African-American, 11.2% (7= 17) were Hispanic, and 4.6% (n=7) self-
described as ‘other’ or were missing. Educationally, 71.7% (/7= 109) reported at least some
college. Mean body mass index (BMI) was 38.5 (SD=5.5). Studies received Institutional
Review Board approval from Yale School of Medicine, and all participants provided written
informed consent.

Assessment and measures

Assessment procedures were performed by trained doctoral-level research-clinicians. BED
diagnosis was based on the Structured Clinical Interview for Diagnostic and Statistical
Manual of Mental Disorders, 4th Edition Axis | Disorders (First, Spitzer, Gibbon, &
Williams, 1996) and confirmed with the Eating Disorder Examination (EDE) interview 12th
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edition (Fairburn, Cooper, & O'Connor, 2008). Participants' heights and weights were
measured using a wall-mounted stadiometer and a high capacity digital platform scale,
respectively, to determine BMI. Waist circumference (inches) was obtained with a
measuring tape placed horizontally just above the iliac crest. Blood pressure was measured
three times with a digital blood pressure monitor, and the average of three measurements
was used. Blood samples were drawn after overnight fasting (12 hours) and analysed for
triglycerides, high-density lipoprotein (HDL) cholesterol and glucose. The following
assessments were used:

Pain—Pain was assessed using the self-reported Brief Pain Inventory (BP/) (Cleeland &
Ryan, 1994), which consists of the 4-item pain severity subscale (current, worst, least and
average pain in past week) and the 7-item pain interference subscale (mood, physical
activity, work, social activity, relations with others, sleep and enjoyment of life). BPI scale
scores range from 0 to 10, with higher scores representing worse pain. Cronbach's alphas for
this sample were good for the pain severity subscale (.873) and excellent for the pain
interference subscale (.935).

Depression—Depression was assessed using the Beck Depression Inventory (BD/) (Beck
& Steer, 1987) 21-item version, which is a well-validated measure of symptoms of
depression and negative affect.

Eating and activity measures—The EDE (Fairburn et al., 2008) is a well-established
and reliable investigator-based interview method for assessing binge eating frequency (in the
past 28days) and eating disorder psychopathology (EDE global total score) (Grilo, Masheb,
Lozano-Blanco, & Barry, 2004). Physical activity was measured with the Godin Leisure
Time Exercise Questionnaire (Godin; (Godin & Shephard, 1985)), a 4-item, reliable self-
report measure of physical activity that assesses the frequencies of strenuous, moderate and
mild exercise and has been validated against accelerometers.

Statistical analyses

Results

Analysis of covariance was used to examine potential differences in pain by sex controlling
for BDI because of the strong association between pain and depression (Bair, Robinson,
Katon, & Kroenke, 2003; Miller & Cano, 2009). Two-tailed partial correlations were
performed to explore the associations between pain severity and pain interference, on the
eating-related and metabolic measures, controlling for BDI. These were performed for the
entire sample, and separately by sex.

Women reported significantly higher scores than men on both the pain severity (M= 4.12,
SD=1.91vs M=3.63, SD=1.46, respectively; A2, 149) = 8.99, p < .0001) and pain
interference (M=3.91, SD=2.39 vs M= 3.45, SD=2.09; A2, 148) = 20.19, p< .0001)
subscales when controlling for BDI. In the overall sample, pain severity and pain
interference were significantly correlated with each other (r= .65, p<.0001) and with the
BDI (r=.32 and r= .46, ps <.0001). Among women, pain severity and pain interference
were significantly correlated with each other (r= .67, p<.0001) and with the BDI (r= .33
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and r= .51, p's<.0001). Among men, pain severity and pain interference were significantly
correlated with each other (r= .56, p<.0001), but not with the BDI (r= .22, p=.163 and r
=.26, p=.100).

Table 1 summarizes results of the correlation analysis, overall and by sex, between the BPI
subscales and the eating-related and metabolic measures. Pain severity and pain interference
were not related to BMI, eating disorder psychopathology (EDE global score) or physical
activity in either sex. Among men, but not women, binge eating frequency was significantly
related to both pain severity and pain interference (¢'s < .05). Overall, the only metabolic
measure related to pain severity was glucose (r= .22, p< .05), and this finding held for men
(r=.57, p<.001) but not women. Among men only, HDL cholesterol was negatively
associated with pain severity (r=-.45, p<.05).

Discussion

The present study aimed to investigate pain among treatment-seeking patients with comorbid
BED and obesity. Overall, we found sex differences in both the experience of pain and with
regard to correlates of pain. Women in our sample reported both greater pain severity and
greater pain interference than men, even when taking into account the potential effects of
depression. Despite greater impairment in women, greater levels of pain severity and
interference were associated with more frequent binge eating episodes in men only.

Our findings that women with BED and obesity experience greater pain severity and
interference than men is consistent with reviews showing that women report more severe and
more frequent pain (Unruh, 1996). Epidemiologic studies clearly demonstrate that women
are at greater risk for many pain conditions and when they do have these often report a
longer duration of the pain condition (Fillingim et al., 2009). However, some pain research
on sex differences is mixed, including findings using functional brain imaging and studies of
response to pharmacologic and non-pharmacologic pain treatments (Fillingim et al., 2009).
The biopsychosocial mechanisms that underlie sex differences in pain are in need of further
exploration.

We did not observe an association between weight and pain in this sample, in contrast to
population studies for specific chronic pain conditions such as migraine (Bigal et al., 2006).
Norwas there a relationship between pain and physical activity despite well-established
impairments in physical function among individuals with chronic pain (2011). One potential
reason for a lack of associations with weight and physical activity may be the restricted
range of BMI and physical activity in the present sample. Associations did emerge between
pain and biomarkers for disease risk, but these were observed in men only. Men with greater
pain severity had lower levels of HDL cholesterol, placing them at greater risk for heart
disease, as well as higher blood glucose levels, placing them at greater risk for diabetes. Like
previous studies showing that extra care should be taken to screen obese patients with BED
for obesity-related diseases (Hudson et al., 2007), our study highlights that additional
screening is necessary for male patients with BED who are experiencing pain.
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There are a number of limitations to consider. Although the study sample was similar to a
population-based cohort (Kessler et al., 2013), findings may not generalize to individuals
with comorbid BED and obesity who do not seek care. Findings in the present study may
also have been attenuated given the homogeneity of participants with regard to obesity status
and binge eating frequency. Of note is that the assessment of pain was limited to the self-
reported BPI that does not discriminate between patients with acute and chronic pain and
does not assess for type of pain (Cleeland & Ryan, 1994). Finally, our analyses were
correlational in nature, and we cannot infer, for example, whether men engaged in greater
binge eating because of more severe pain.

In summary, we found that women reported greater pain severity and interference than men
among a sample of patients with comorbid BED and obesity. The presence of pain in men,
however, was associated with increased behavioural and metabolic risk factors, including
frequency of binge eating. These findings have clinical implications for the assessment of
comorbid pain and obesity-related health risks among individuals with BED.

Acknowledgments

This research was supported, in part, by grants from the National Institutes of Health (K24 DK070052 and R01
DK049587).

References

American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 5th.
Arlington, VA: American Psychiatric Publishing; 2013.

Arranz LI, Rafecas M, Alegre C. Effects of obesity on function and quality of life in chronic pain
conditions. Current Rheumatology Reports. 2014; 16:390.10.1007/s11926-013-0390-7 [PubMed:
24264719]

Bair MJ, Robinson RL, Katon W, Kroenke K. Depression and pain comorbidity: A literature review.
Archives of Internal Medicine. 2003; 163:2433-2445.10.1001/archinte.163.20.2433 [PubMed:
14609780]

Beck, AT.; Steer, R. Manual for revised Beck Depression Inventory. New York: Psychological
Corporation; 1987.

Bigal ME, Liberman JN, Lipton RB. Obesity and migraine: A population study. Neurology. 2006;
66:545-550.10.1212/01.wnl.0000197218.05284.82 [PubMed: 16354886]

Cleeland CS, Ryan KM. Pain assessment: Global use of the Brief Pain Inventory. Annals of the
Academy of Medicine, Singapore. 1994; 23:129-138.

Fairburn, CG.; Cooper, Z.; O'Connor, ME. Eating Disorder Examination (edition 16.0D). In: Fairburn,
CG., editor. Cognitive behavior therapy and eating disorders. New York: Guilford Press; 2008.

Fillingim RB, King CD, Ribeiro-Dasilva MC, Rahim-Williams B, Riley JL3rd. Sex, gender, and pain:
A review of recent clinical and experimental findings. The Journal of Pain. 2009; 10:447-
485.10.1016/j.jpain.2008.12.001 [PubMed: 19411059]

First, MB.; Spitzer, RL.; Gibbon, M.; Williams, JBW. Structured clinical interview for DSM-IV Axis |
Disorders—patient version (SCID-I, version 2.0). New York: New York State Psychiatric Institute;
1996.

Flegal KM, Carroll MD, Ogden CL, Curtin LR. Prevalence and trends in obesity among US adults,

1999-2008. JAMA.. 2010; 303:235-241. [PubMed: 20071471]
Godin G, Shephard R. A simple method to assess exercise behavior in the community. Canadian
Journal of Applied Sport Sciences. 1985; 10:141-146.

Eur Eat Disord Rev. Author manuscript; available in PMC 2016 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Masheb et al.

Page 6

Grilo CM, Masheb RM, Lozano-Blanco C, Barry DT. Reliability of the Eating Disorder Examination
in patients with binge eating disorder. The International Journal of Eating Disorders. 2004; 35:80—
85. [PubMed: 14705160]

Grilo CM, Masheb RM, Wilson GT, Gueorguieva R, White MA. Cognitive-behavioral therapy,
behavioral weight loss, and sequential treatment for obese patients with binge-eating disorder: A
randomized controlled trial. Journal of Consulting and Clinical Psychology. 2011; 79:675-
685.10.1037/a0025049 [PubMed: 21859185]

Gureje O, Von Korff M, Simon GE, Gater R. Persistent pain and well-being: A World Health
Organization study in primary care. JAMA. 1998; 280:147-151. [PubMed: 9669787]

Hrabosky JI, White MA, Masheb RM, Grilo CM. Physical activity and its correlates in treatment-
seeking obese patients with binge eating disorder. The International Journal of Eating Disorders.
2007; 40:72-76.10.1002/eat.20323 [PubMed: 16958117]

Hudson JI, Hiripi E, Pope HG Jr, Kessler RC. The prevalence and correlates of eating disorders in the
National Comorbidity Survey Replication. Biological Psychiatry. 2007; 61:348-358. [PubMed:
16815322]

Institute of Medicine. Relieving pain in America: A blueprint for transforming prevention, care,
education, and research. Washington (DC): National Academies Press; 2011.

Johannes CB, Le TK, Zhou X, Johnston JA, Dworkin RH. The prevalence of chronic pain in United
States adults: Results of an internet-based survey. The Journal of Pain. 2010; 11:1230-
1239.10.1016/j.jpain.2010.07.002 [PubMed: 20797916]

Kessler RC, Berglund PA, Chiu WT, Deitz AC, Hudson JI, Shahly V, et al. The prevalence and
correlates of binge eating disorder in the World Health Organization World Mental Health
Surveys. Biological Psychiatry. 2013; 73:904-914.10.1016/j.biopsych.2012.11.020 [PubMed:
23290497]

Lake JK, Power C, Cole TJ. Back pain and obesity in the 1958 British birth cohort. cause or effect?
Journal of Clinical Epidemiology. 2000; 53:245-250. [PubMed: 10760633]

Lementowski PW, Zelicof SB. Obesity and osteoarthritis. American Journal of Orthopidics (Belle
Mead NJ). 2008; 37:148-151.

Miller LR, Cano A. Comorbid chronic pain and depression: Who is at risk? The Journal of Pain. 2009;
10:619-627.10.1016/j.jpain.2008.12.007 [PubMed: 19398383]

Neumann L, Lerner E, Glazer Y, Bolotin A, Shefer A, Buskila D. A cross-sectional study of the
relationship between body mass index and clinical characteristics, tenderness measures, quality of
life, and physical functioning in fibromyalgia patients. Clinical Rheumatology. 2008; 27:1543—
1547.10.1007/s10067-008-0966-1 [PubMed: 18622575]

Trogdon JG, Finkelstein EA, Feagan CW, Cohen JW. State- and payer-specific estimates of annual
medical expenditures attributable to obesity. Obesity (Silver Spring). 2012; 20:214-220.10.1038/
0by.2011.169 [PubMed: 21681222]

Unruh AM. Gender variations in clinical pain experience. Pain. 1996; 65:123-167. [PubMed:
8826503]

Vancampfort D, De Herdt A, Vanderlinden J, Lannoo M, Adriaens A, De Hert M, et al. The functional
exercise capacity and its correlates in obese treatment-seeking people with binge eating disorder:
An exploratory study. Disability and Rehabilitation. 2014:1-6.10.3109/09638288.2014.942000

Eur Eat Disord Rev. Author manuscript; available in PMC 2016 May 01.



Page 7

Masheb et al.

‘Alojuanu| uoissaidaq 3oag 1oy mc___o:_oo,N

‘ug)oidodi]

Ausuap-ybiy “J@H ‘aireuuonsang) asioex3 alil] 8INSI8T UIPOD ‘UIPOD “MBIAIBIUI UOBUIWIEXT J9pIosid Bule ay 1oy 81098 |[BJBA0 ‘JQT [L10) ‘Xapul ssew Apoq ‘|INg ‘A101UsAu| ured Joiig ‘|dg

T wxlS BT €T ST xC (6Tr) SOTT (Ip/Bw) ssoonj9
v0'- 9T'- 10° 10- 10— G0'- (901) 96L (6H ww) ainssaid pooq d1jolselq
0z - ve - €0’ €0’ €0'- v0'- (cs1) Tl (6H wuw) ainssaid poojq a1jo1sAS
0z'- £V T 80°- 10 60~ (Lvr) TS (Ip/Bus) Josassjoyd TAH
10 80" or 80’ S0 S0 (Le6) 6€€T (Ip/Bu) sapr1aak|BLL
A v €0'- T €0’ L0 (59) gor (sayour) 8oUBIBHWINIIID ISIEA
10— orT 4% 60" Y0’ 90’ (1) ez Si9xJew swolpuAs dljogelsw Jo #
Salnseawl J1j0geIs|N
10— L0- GT- 6T - AR ST- (0L1) 9t (u1po9) Aunnoe [eoisAud
90 60" 4% ST €T ST (60) L2 (3a3 rey01) ABojoyredoyoAsd sopiostp Buieg
w7 #LE €0~ S0’ or’ T (zsT) g81 (skep gz 15ed) Aousnbauy Bures abuig
sainseaw AyjAnoe pue Buireg
60— 00’ L0 T €0’ 80' (55) g8e (zw/Bx) INg
20U BJPIU|  AlllNeS  aouslyleIU|  AlllereS  eoueeiBIU|  AlllNeS (@s) uesiy S3.Inseaw d1joqesW pue palepJ-buire]
er=uuo 60T= U UBWO 25T = U |[RRAO ZST = U |RRAO
1) 1d9

S9Insesw d1jogeeW

pue parepJ-Buires pue ‘(eous e eiul ured pue Alljenss ured) soeasqns [dg 9yl Usamiag ‘Xas Ag pue |[eJono ‘SisAfeue uolepllod ellied

Author Manuscript

Author Manuscript

T alqeL

Author Manuscript

Author Manuscript

Eur Eat Disord Rev. Author manuscript; available in PMC 2016 May 01.



