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Abstract
Objective—Although community-based studies suggest equivalent levels of physical and
psychological impairment by BED in men and women, men with binge eating disorder (BED) are
still underrepresented in clinical studies. This study aimed to provide a comprehensive analysis of
sex differences in biopsychosocial correlates of treatment-seeking obese patients with BED in
primary care.

Method—One-hundred-ninety obese adults (26% men) were recruited in primary care settings
for a treatment study for obesity and BED.

Results—Very few significant sex differences were found in the developmental history and in
current levels of eating-disorder features, as well as psychosocial factors. Women reported
significantly earlier age at onset of overweight and dieting, and greater frequency of dieting. Men
reported more frequent strenuous exercise. Men were more likely than women to meet criteria for
metabolic syndrome (MetS); men were more likely to show clinically elevated levels of
triglycerides, blood pressure, and fasting glucose levels.

Conclusion—Despite few sex differences in behavioral and psychosocial factors, metabolic
problems associated with obesity were more common among treatment-seeking obese men with
BED than women. The findings highlight the importance of including men in clinical studies of
BED, and active screening of BED in obese men at primary care settings.
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1. Introduction
Binge eating disorder (BED) is defined by recurrent binge eating without inappropriate
compensatory weight-control behaviors [1]. The life time prevalence of BED is estimated at
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2.8% in the United States [2]. BED is associated strongly with the severity of obesity and
with increased risk for broad psychosocial impairment [2]. BED, a research category in the
Diagnostic and Statistical Manual of Mental Disorders (4th ed.; DSM-IV) [1], will be a
formal diagnosis in the DSM-5 (www.dsm5.org). Unlike other forms of eating disorders,
BED is commonly reported in men (2.5% in men vs. 3.0% in women) [2]. In contrast to the
prevalence data for BED [2], men are underrepresented in clinical studies of treatment-
seeking individuals with BED [3]. Two recent large-scale community-based studies reported
only a few sex differences in physical and psychosocial impairment in relation to objective
binge eating [4, 5]. This suggests that BED may affect health of men and women
equivalently, and underrepresentation of men in clinical studies may not indicate less impact
of BED in men than women. It is thus important to address whether sex differences exist in
correlates of BED among treatment-seeking individuals.

Previous clinical studies with treatment-seeking individuals that have examined sex
differences in correlates of BED have also reported few sex differences in developmental
variables (e.g., age of first diet, first regular binge eating episodes), features of eating
disorders (e.g., frequency of binge eating, eating concern, and weight or shape concern) [6,
7], rates of psychiatric comorbidity [8–10], and depressive symptoms [6]. Even less research
has examined biological correlates of BED in clinical samples, and these few studies have
reported mixed findings about the frequency of biological and metabolic problems and
whether they differ by sex [6, 8, 11, 12]. This study aimed to provide a comprehensive
evaluation of sex differences in biopsychosocial characteristics in treatment-seeking obese
individuals with BED. Our study focused on obese individuals with BED for several
reasons. BED is associated strongly with obesity in epidemiological studies, obesity is
nearly universal in treatment-seeking persons with BED, and the subgroup of obese persons
with BED are at particularly high risk for suffering from medical and psychiatric conditions
[13–15]. Further, the present study was performed in primary care setting for several
reasons. Many individuals with BED, particularly ethnic minority groups [16] who are also
underrepresented in treatment studies for BED mostly performed at specialty clinics [3],
appear to seek health care at generalist primary care settings [17]. Multiple distinctive
differences have been reported between samples recruited in specialist clinic settings and
community samples, including proportion of ethnic minority groups, severity of BED, and
treatment-seeking behaviors [18–20]. This raises questions regarding the generalizability of
findings from the existing clinical literature. In addition, despite the high rates of BED and
associated increased rates of health service utilization in primary care [21], primary care
providers continue to be unfamiliar with BED [17, 22, 23]. Thus, further information about
the clinical presentation of men and women with BED in primary care settings may be
important to improve screening and intervention of BED in general.

2. Method
2.1. Participants

Participants were 190 adults (141 women, 49 men) who were interested in participating in
treatment studies for obese individuals with BED conducted in primary care settings. All
participants were obese (BMI ≥ 30 kg/m2), and met or exceeded BED criteria based on the
DSM-5, except that a more stringent longer duration criterion of 6 months from the DSM-
IV-TR was used. Exclusion criteria for this treatment-seeking group were: current anti-
depressant therapy, severe psychiatric problems (lifetime bipolar disorders and
schizophrenia, and current substance use dependence), severe medical problems (e.g.,
cardiac and liver diseases), and uncontrolled hypertension, thyroid conditions, or diabetes.
While the majority of male participants were Caucasian, a similar proportion of female
participants were Caucasian and African-American. Written informed consent was obtained
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from all participants and the research protocol was approved by the Yale Human
Investigation Committee for the Protection of Human Subjects Involved in Research.

2.2. Assessment and measures
2.2.1. Developmental and eating-related characteristics—The Questionnaire for
Eating and Weight Patterns-Revised (QEWP-R) [24] was used to assess the age of first
becoming overweight, age of binge eating onset, and age of dieting onset. We also added
questions regarding total number of times they tried dieting, and number of times they tried
supervised diets.

The Eating Disorder Examination (EDE) [25] interview assesses eating disorders and their
features. The EDE focuses on the frequency of different forms of overeating in the past 28
days, including objective bulimic episodes (i.e., binge eating defined as unusually large
quantities of food coupled with a subjective sense of loss of control), objective overeating
episodes (i.e., eating defined as unusually large quantities of food without a subjective sense
of loss of control), and subjective bulimic episodes (i.e., subjective sense of loss of control
while eating a quantity of food not regarded to be large given the context). The EDE also
comprises four subscales: Restraint, Eating Concern, Shape Concern, and Weight Concern.
The items assessing these four scales are rated on a 7-point scale (0–6), with higher scores
reflecting greater severity or frequency. An EDE global score was calculated as the mean of
the four scales. In addition, the EDE assesses overvaluation of shape and weight through
two specific items: “Over the past 4 weeks, has your shape influenced how you feel about
(judge, think, evaluate) yourself as a person?” and “Over the past 4 weeks, has your weight
influenced how you feel about (judge, think, evaluate) yourself as a person?” Overvaluation
of shape and weight is a diagnostic criterion for anorexia nervosa and bulimia nervosa, but
not for BED. Recent evidence suggests that overvaluation of shape/weight could be an
important diagnostic specifier for BED [26].

The Emotional Overeating Questionnaire (EOQ) [27] is a self-report questionnaire that
assesses the frequency of eating an unusually large amount of food in response to nine
different emotions in the past 28 days. Participants rated the frequency of overeating in
response to each emotion on a 7-point scale (0 = no days, 1 = 1–5 days, 2 = 6–12 days, 3 =
13–15 days, 4 = 16–22 days, 5 = 23–27 days, and 6 = everyday). The mean of the nine
components was also calculated as a global emotional eating score, with higher score
indicating more frequent emotional eating.

2.2.2. Psychosocial characteristics—Perceived Stress Scale (PSS) assesses the
perception of stress based on 10-item questions about the thoughts and feelings in the past
month [28], with demonstrated validity associated with diverse health behaviors including
disrupted eating [29]. The participants were asked to rate their feelings on a 4-point Likert
scale (0 = never to 4 = very often; score range = 0–40) with higher score reflecting greater
perceived stress.

The Beck Depression Inventory (BDI) [30] is a psychometrically sound, widely used
measure of the features of depression [31] that consists of 21 questions regarding levels and
symptoms of depression in the past week. For each question, participants were asked to
select one of four statements that best describe their feeling (scored 0–3). A total score was
calculated, and higher scores reflect higher levels of depression and negative affect (score
range = 0–63).

Brief Self-Control Scale (SCS) is a 13-item scale that measures self-control and impulsivity
with established reliability and validity [32]. Participants rated each statement on a 6-point
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Likert scale (0 = not at all to 5 = very much; score range = 0–65). Higher score indicated
greater self-control.

The 36-Item Short Form Survey (SF-36) consists of 36 questions regarding health-related
quality of life [33], with well-established reliability and validity [34, 35]. For the current
study, we calculated physical and mental component summaries (standardized score range =
0–100, with a mean of 50 with a standard deviation of 10 [i.e., t-score]). The scores less than
50 indicated poor functioning than the average.

Godin Leisure-Time Exercise Questionnaire is a well-validated questionnaire that includes
four questions regarding frequencies of strenuous, moderate, and light physical activity per
week that lasts more than 15 min [36, 37].

2.2.3. Biological and metabolic measures—Participants’ height and weight were
measured using a high-capacity digital scale. Waist circumference, heart rate, and blood
pressure were measured by trained research staff. Fasting lipid profile (total cholesterol,
HDL cholesterol, LDL cholesterol, and triglycerides), glucose levels, and glycated
hemoglobin 1Ac (HbA1c) were obtained through serum sample, and were analyzed by
Quest Diagnostics (Madison, New Jersey). Individuals were categorized as having metabolic
syndrome (MetS) if they had three or more of the five criteria outlined by the National
Cholesterol Education Program’s Adult Treatment Panel III guidelines [38]: a) Central or
abdominal obesity (> 40 inches for men, > 35 inches for women); b) Triglycerides ≥ 150
mg/dL; c) Reduced HDL cholesterol (< 40 mg/dL for men, < 50 mg/dL for women); d)
Systolic blood pressure ≥ 130 mmHg or diastolic blood pressure ≥ 85 mmHg; and e) Fasting
glucose ≥ 110 mg/dL.

2.3. Analysis
Men and women were compared on eating-related characteristics, psychosocial
characteristics, and biological and metabolic measures. Chi-square tests were used for
categorical variables. An analysis of covariance (ANCOVA) was used for continuous
variables with race and BMI as covariates. In addition, logistic regression was used to
compare the likelihood of meeting criteria for symptoms of the MetS by sex (women as a
reference group) with adjusting for race and BMI. All analyses were conducted with the
Statistical Analysis System (SAS) (release 9.3, 2002–2010, SAS Institute, Cary, NC).

3. Results
3.1. Developmental and eating-related characteristics

Men and women significantly differed in the proportion of ethnic/race composition (see
Table 1 for participant characteristics), but did not differ in age, education, or BMI. Table 2
summarizes the results of sex comparisons of developmental and current eating-related
characteristics. Compared with men, women reported earlier onset of dieting, a greater total
number of dieting frequency, and a greater number of times they tried supervised diets, but
did not differ in age of onset for either overweight or binge eating. No significant sex
differences were found in the features of eating disorders or emotional eating scores (all p
> .05).

3.2. Psychosocial characteristics
Men reported more frequent strenuous physical activity than women (Table 3). Men and
women did not differ significantly in any other the psychosocial functioning measures,
including perceived stress, depressive symptoms, self-control, and physical and mental
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components of the SF-36, and frequencies of moderate and light physical activity (all p > .
05).

3.3. Biological and metabolic measures
Table 4 summarizes the results of sex comparison of biological and metabolic measures.
Men had a significantly greater waist circumference, compared with women. Men also had
significantly higher systolic blood pressure, fasting glucose levels, HbA1c, and triglycerides,
and significantly reduced HDL levels. Relative to women, a greater proportion of men met
clinical diagnostic criteria for elevated level of triglycerides, elevated blood pressure, and
elevated fasting glucose levels. A greater proportion of men also met diagnostic criteria for
MetS. After adjusting for race and BMI, odds ratios (ORs) of meeting clinical criteria for
these metabolic measures were significantly higher in men than women: elevated
triglycerides (OR = 2.83 [95% CI = 1.29 – 6.17], p < .01); elevated blood pressure (OR =
2.54 [95% CI = 1.22 – 5.28], p < .05); elevated fasting glucose (OR = 2.27 [95% CI = 1.01 –
5.08], p < .05); MetS (OR = 2.98 [95% CI = 1.45 – 6.10], p < .01). No other significant sex
differences were found (all p > .05).

4. Discussion
This study examined sex differences in biopsychosocial correlates of BED in obese
individuals seeking treatment in primary care. Consistent with previous reports [3–9], obese
women and men with BED in this study were strikingly similar in most developmental/
historical variables pertaining to weight and dieting, current levels of eating disorder
psychopathology, and across broad measures of psychosocial functioning. A few significant
differences included significantly earlier onsets of overweight and dieting, and a
significantly greater number of dieting attempts in women, whereas men reported more
frequent strenuous physical activity than women. These findings may reflect sex differences
in attempt to control their weight. With an earlier onset of overweight, women with BED
may make more active attempts to intervene with their obesity problems at earlier age than
men, while men use exercising as a method of weight control. We also emphasize that
across sex groups, the number of attempts at supervised diets is low relative to the number
of attempts at any dieting, which is consistent with reports that many individuals with BED
do not appear to seek help at specialty settings [21]. These significant sex differences,
however, may diminish in the future as increasing research has highlighted the prevalence of
disordered eating and dieting behaviors among men, particularly in younger population [39,
40].

We observed a significant sex difference in the frequency of men (57%) versus women
(31%) meeting criteria for MetS. Even after adjusting for race and BMI, men were almost
three times more likely than women to meet the MetS criteria, suggesting that the observed
sex difference is above and beyond the influence of race and BMI on the MetS. These
findings extend our previous initial report for MetS in a smaller series of patients in primary
care [11] and a different series of BED patients in a specialty clinic [12] where 91% of men
versus 51% of women were classified with MetS. These findings contrast with an earlier
small study reporting no sex differences in MetS among BED patients [7]; that study,
however, reported an unusually low rate (32%) of MetS that is considerably lower than most
reports for obese persons [41]. Our findings of a higher rate of MetS among obese men than
obese women with BED contrast with the general literature where most studies report a
higher prevalence of MetS among women compared to men [42]. Among men, however,
non-Hispanic whites have been found to have higher prevalence of MetS than non-Hispanic
blacks, whereas the reverse relationship has been reported in women [43]. It is possible that
the differences in ethnic composition might have contributed to the observed higher
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prevalence of MetS in men than in women. A larger study to examine sex-race interaction in
MetS may be warranted.

Our detailed comparison of MetS symptoms revealed that men were more likely to meet
clinical criteria for elevated levels of triglycerides, blood pressure, and fasting glucose.
Again, men were significantly more likely than women to meet clinical criteria for these
metabolic measures even with controlling for race and BMI. Such sex differences have
important clinical implications for developing screening and health care strategies for obese
men with symptoms of BED in primary care settings. We note that Hudson and colleagues
[43] reported that BED appeared to increase the risk for subsequent development of
metabolic syndrome and its components over and above the risk attributable to obesity.
Alternatively, higher prevalence of MetS in men than women may also be a result of more
active attempts to cope with obesity in women at earlier age than men (i.e., earlier onset of
dieting and greater number of dieting attempts). It is also possible that men may be
exhibiting more severe obesity-related metabolic problems as they may be less likely than
women to seek treatment [44–46] and thus wait until the symptoms of BED become severe.
Collectively, our findings suggest that despite equivalent BMI, obesity with presence of
BED may affect metabolic function more severely in men than in women, and that their
cholesterol, glucose, and blood sugar should be carefully monitored.

The current results need to be interpreted in the context of strengths and limitations of the
study. Unlike many previous studies in specialty clinic setting, subject recruitment in
primary care setting allowed increased variability in ethnic composition of the sample. This
is important for study generalizability since African-American and Hispanic groups have
been underrepresented in research studies on BED in specialty clinic settings [3], despite
their similar rates of binge eating to that of Caucasians [16, 47]. The present study, however,
only included individuals who were interested in treatment for binge eating and obesity and
interested in participating in treatment studies. These treatment-seeking factors might have
introduced sampling bias and therefore may preclude generalizing the study findings to
obese patients in primary care setting who chose to not seek treatment for BED or non-
treatment seeking community sample. While we excluded individuals with cardiovascular
disease and uncontrolled diabetes, we did not exclude participants who may have been
treated for MetS symptoms. This might have resulted in an under-estimate of the natural
prevalence of MetS in obese patients with BED. The study would have also benefitted from
inclusion of obese individuals without BED as a control group.

In summary, we observed few sex differences in behavioral and psychosocial correlates of
BED in obese patients in primary care. Metabolic problems associated with obesity,
however, appear to be more common among treatment-seeking men than women with BED.
Since, MetS is strongly associated with severe chronic conditions such as cardiovascular
diseases and type-II diabetes [48], untreated obesity and BED may potentially have serious
negative consequences [43] and this may be especially true for men. Primary care settings
provide a potential valuable opportunity to implement interventions or to provide
appropriate specialist referrals for obese patients with BED.
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Table 1

Participant Characteristics by Sex.

Women (n = 141) Men (n = 49) t-test/χ2 test

Age 43.6 (12.3) 46.5 (10.3) t(188) = 1.53, ns

Race (%) χ2(3) = 12.51, p < 0.01

 Caucasian 37.6 65.3

 African American 39.7 16.3

 Hispanic 14.2 12.2

 Other 8.5 6.1

Completed high school (%) 90.0 93.9 χ2(1) = 0.65, ns

BMI 38.1 (5.5) 38.6 (5.0) t(177) = −0.51, ns

Notes: Numbers in parentheses indicate standard deviations. BMI = body mass index.
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Table 2

Eating-Related Characteristics by Sex.

Women
Mean (SD)

Men
Mean (SD)

F-test

Age of first time overweight 19.0 (1.1) 22.8 (1.8) F(1, 150) = 4.25, p = 0.04

Age of binge eating onset 25.5 (1.3) 27.4 (2.0) F(1, 165) = 0.73, ns

Age of dieting onset 22.0 (1.0) 30.5 (1.6) F(1, 152) = 22.70, p < 0.01

Number of times on a diet a 29.2 (6.2) 19.0 (9.8) F(1, 155) = 4.58, p = 0.03

Number of times tried supervised diets a 4.1 (1.0) 0.4 (1.6) F(1, 159) = 17.94, p < 0.01

EDE interview

 Global 2.65 (0.09) 2.32 (0.15) F(1, 178) = 4.22, ns

 Restraint 1.88 (0.14) 1.52 (0.22) F(1, 178) = 2.47, ns

 Eating concern 1.97 (0.12) 1.54 (0.20) F(1, 178) = 3.97, ns

 Shape concern 3.55 (0.13) 3.29 (0.20) F(1, 176) = 1.39, ns

 Weight concern 3.20 (0.11) 2.94 (0.17) F(1, 176) = 1.85, ns

 Shape overvaluation 3.67 (0.20) 3.39 (0.33) F(1, 175) = 0.61, ns

 Weight overvaluation 3.60 (0.20) 3.20 (0.32) F(1, 175) = 1.27, ns

 Objective bulimic episodes1,a 16.76 (1.48) 23.43 (2.43) F(1, 178) = 0.72, ns

 Subjective bulimic episodes1 11.84 (1.42) 11.01 (2.26) F(1, 177) = 0.11, ns

 Objective overeating episodes1,a 3.19 (0.93) 4.86 (1.49) F(1, 177) = 3.88, ns

EOQ Global 1.83 (1.42) 1.47 (0.98) F(1, 177) = 1.13, ns

Notes. EDE = Eating Disorder Examination; EOQ = Emotional Overeating Questionnaire.

1
frequency over the past 28 days.

a
statistics are based on log-transformed values, but presented means and standard deviations are raw values.
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Table 3

Psychosocial Functioning by Sex.

Women
Mean (SD)

Men
Mean (SD)

F-test

PSS 19.8 (0.7) 19.6 (1.1) F(1, 175) = 0.02, ns

BDI-II 16.6 (1.0) 15.4 (1.6) F(1, 175) = 0.49, ns

SCS 41.1 (0.8) 39.7 (1.3) F(1, 171) = 0.99, ns

SF-36

 Physical health component (t-score) 43.3 (1.0) 44.1 (1.7) F(1, 174) = 0.16, ns

 Mental health component (t-score) 42.0 (1.2) 42.0 (1.9) F(1, 174) = 0.00, ns

Physical activity

 Strenuous a 0.28 (0.13) 1.11 (0.21) F(1, 175) = 12.34, p < 0.01

 Moderate a 1.29 (0.23) 1.01 (0.38) F(1, 175) = 0.25, ns

 Mild 1.80 (0.21) 1.42 (0.34) F(1, 172) = 1.07, ns

 Frequency of any activity 2.45 (0.06) 2.41 (0.10) F(1, 177) = 0.16, ns

Notes. PSS = Perceived Stress Scale; BDI = Beck Depression Inventory; SCS = brief Self-Control Scale; SF-36 = 36-Item Short Form Survey.

a
statistics are based on log-transformed values, but presented means and standard deviations are raw values.
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Table 4

Biological and Metabolic Measures by Sex.

Women
Mean (SD)

Men
Mean (SD)

F-test/χ2 test

Waist 44.8 (0.4) 48.3 (0.6) F(1, 172) = 28.25, p < 0.01

Heart rate 74.0 (1.20) 76.3 (1.9) F(1, 173) = 1.19, p < 0.01

Systolic BP 125.9 (1.5) 132.2 (2.5) F(1, 173) = 5.60, p = 0.02

Diastolic BP 79.2 (1.0) 82.5 (1.6) F(1, 173) = 3.43, ns

Fasting glucose level a 100.5 (3.9) 122.1 (6.2) F(1, 154) = 12.50, p < 0.01

HbA1c a 5.9 (0.1) 6.6 (0.2) F(1, 153) = 11.67, p < 0.01

Total cholesterol 186.1 (4.0) 186.8 (6.4) F(1, 156) = 0.01, ns

 ≥ 200 mg/dL (%) 28.4 32.7 χ2(1) = 0.32, ns

 HDL 55.0 (1.4) 42.8 (2.3) F(1, 156) = 24.00, p < 0.01

 LDL 108.2 (3.5) 114.4 (5.7) F(1, 155) = 1.01, ns

 Triglycerides a 113.9 (8.5) 156.4 (13.6) F(1, 156) = 7.92, p < 0.01

% meeting criteria for symptoms of metabolic syndrome (MetS) 1

 Central or abdominal obesity (> 40 inches for men, > 35 inches for women) 88.7 91.8 χ2(1) = 0.53, ns

 Triglycerides ≥ 150 mg/dL 14.9 38.8 χ2(1) = 12.47, p < .0.01

 Reduced HDL cholesterol (< 40 mg/dL for men, < 50 mg/dL for women) 48.2 44.9 χ2(1) = 0.16, ns

 Systolic BP ≥ 130 mmHg or Diastolic BP ≥ 85 mmHg 43.3 61.2 χ2(1) = 4.70, p = 0.03

 Fasting glucose ≥ 110 mg/dL 15.6 30.6 χ2(1) = 5.22, p = 0.02

Meeting criteria for MetS (%) 30.5 57.1 χ2(1) = 11.03, p < 0.01

Notes. BP = blood pressure; HbA1c = glycated hemoglobin 1Ac.

1
Criteria for MetS was based on the National Cholesterol Education Program’s Adult Treatment Panel III guidelines (21). Participants were

categorized as having metabolic syndrome if they report 3 or more of the 5 criteria.

a
statistics are based on log-transformed values, but presented means and standard deviations are raw values.
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