
The Metabolic Syndrome and Behavioral Correlates in Obese
Patients With Binge Eating Disorder

Megan Roehrig1, Robin M. Masheb1, Marney A. White1, and Carlos M. Grilo1,2
1Department of Psychiatry, Yale University School of Medicine, New Haven, Connecticut, USA

2Department of Psychology, Yale University, New Haven, Connecticut, USA.

Abstract
This study examined the frequency of the metabolic syndrome (MetSyn) and explored behavioral
eating- and weight-related correlates in obese patients with binge eating disorder (BED). Ninety-
three treatment-seeking obese BED patients (22 men and 71 women) with and without the MetSyn
were compared on demographic features and a number of current and historical eating and weight
variables. Sixty percent of the obese patients with BED met criteria for the MetSyn, with men and
whites having significantly higher rates than women and African Americans, respectively. Patients
with vs. without coexisting MetSyn did not differ significantly in self-reported frequency of binge
eating or severity of eating disorder psychopathology. Multivariate hierarchical logistic regression
analysis revealed that, after controlling for gender, ethnicity, and BMI, fewer episodes of weight
cycling and regular meal skipping were significant predictors of the MetSyn. These findings suggest
that lifestyle behaviors including weight loss attempts and regular meal consumption may be potential
targets for prevention and/or treatment of the MetSyn in obese patients with BED.

INTRODUCTION
The metabolic syndrome (MetSyn), a cluster of symptoms including central adiposity,
hypertriglyceridemia, hypertension, low levels of high-density lipoprotein (HDL) cholesterol,
and elevated fasting plasma glucose levels, is associated with increased risk for heart disease
(1), type 2 diabetes mellitus (2), and cardiovascular and all-cause mortality (3). Prevalence
rates of the MetSyn in US adults range from ∼25% of the general population (4) to 50% of
obese women and 59.6% of obese men (5). While the pathogenic process involved in the
MetSyn is poorly understood, insulin resistance has been identified as a central underlying
mechanism (6). Lifestyle behaviors such as physical inactivity and smoking (7) and
psychological factors, including anger and depression (8,9) have also been associated with the
MetSyn.

Binge eating disorder (BED), which is characterized by recurrent episodes of binge eating
(eating an unusually large amount of food and feeling a loss of control) in the absence of
compensatory behaviors, occurs in a subset of obese individuals and is related to increased
severity of obesity (10). In addition to binge eating, BED is associated with several problematic
eating behaviors and patterns that distinguish obese binge eaters from nonbinge eating obese
individuals (11), including frequent eating throughout the day and night (11,12) and
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maladaptive dieting behavior (13) such as meal skipping (14). Little is known about the MetSyn
in obese patients with BED, but laboratory studies suggest that eating behaviors commonly
found in BED patients may increase the risk for metabolic abnormalities. For example,
increased eating rate has been associated with central adiposity, elevated serum lipids, and fatty
liver in obese men and women (15). Furthermore, eating meals irregularly was positively
associated with the MetSyn in a population-based, cross-sectional study (16). Metabolic
abnormalities have even been observed in healthy, lean women following laboratory-based
binge-like episodes, suggesting that metabolic dysfunction may be even more pronounced in
obese individuals who binge eat and consume excessive calories on a regular basis (17).

Given these findings, the dearth of studies on the MetSyn in obese patients with BED is striking.
To our knowledge, only one published study has examined the frequency of the MetSyn in
obese patients with BED (18). Guerdjikova et al. (18) identified the MetSyn in 32% of weight
loss treatment-seeking, obese patients with BED. Additional investigations are clearly needed
as this reported rate is substantially lower than the ∼60% reported in a population-based study
of moderately obese adults in the United States (5). Moreover, to our knowledge, no studies
have examined behavioral correlates associated with the MetSyn in obese patients with BED,
and it is unclear whether binge eating severity and/or other maladaptive eating behaviors
commonly observed in this patient group are associated with the MetSyn. Accordingly, the
current study aimed to examine the frequency of the MetSyn in obese, treatment-seeking
patients with BED as well as potential demographic and eating- and weight-related behavioral
correlates of the MetSyn in this patient population.

METHODS AND PROCEDURES
Participants

Participants were 93 (22 men; 71 women) treatment-seeking, obese adults who met DSM-IV-
TR (19) diagnostic research criteria for BED. Participants were recruited via advertisements
seeking overweight persons with binge eating problems who wanted to “stop binge eating and
lose weight.” Data for the current study were obtained from participants being assessed for
studies evaluating behavioral weight loss or cognitive-behavioral interventions for binge
eating. Participants ranged in age from 19 to 59 (M = 45.42, s.d. = 8.9); 76.3% were white
(N = 71), 15.1% African American (N = 14), 4.3% Hispanic (N = 4), 3.2% Asian (N = 3), and
1.1% (N = 1) unknown. BMI (weight (kg) divided by height (m2)) ranged from 26.34 to 53.49
(M = 37.66, s.d. = 5.5).

Assessments and measures
Physical and metabolic functioning—Fasting lipid profile (total cholesterol, HDL, low-
density lipoprotein, and triglycerides), and glucose levels were obtained and analyzed by Quest
Diagnostics (Madison, NJ). Height, weight, waist circumference, and blood pressure were
measured by trained research staff.

Eating Disorder Examination—The Eating Disorder Examination (EDE) (20), a semi-
structured investigator-based interview that assesses the psychopathology of eating disorders,
was used to assess binge eating and associated features. The EDE focuses on the previous 28
days, except for diagnostic items that are rated for duration stipulations of the DSM-IV-TR
(19). The EDE assesses the frequency of objective bulimic episodes based on DSM-IV-TR
criteria (19), which refer to binge eating defined as consuming unusually large quantities of
food with a subjective sense of loss of control. To measure eating patterns, the EDE assesses
the frequency of meals (breakfast, lunch, and dinner), snacks (mid-morning, mid-afternoon,
and evening) and nocturnal eating (eating after having gone to sleep) over the past 28 days.
The response set is based on a 7-point scale, ranging between 0 (reflecting no consumption of
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the meal/snack) and 7 (reflecting daily consumption of the meal/snack). A 3 denotes having
consumed the meal or snack 13−15 days over the past month.

The EDE also comprises four subscales: Restraint, Eating Concern, Shape Concern, and
Weight Concern. Since the present study focuses on eating behavior and correlates, we did not
include the Weight or Shape Concern subscales in our analyses but focused instead on the
Restraint and Eating Concern subscales of the EDE. The Restraint subscale reflects attempts
to restrict food intake to influence weight or shape; the Eating Concern subscale reflects the
degree of concern about eating. These items are rated on a 7-point forced-choice format (0−6),
with higher scores reflecting greater severity or frequency. The EDE is considered the best
established method for assessing the features of eating disorders and has received support for
its utility in assessing BED (21,22). Psychometric studies of the EDE have demonstrated its
validity and inter-rater and test–retest reliability in diverse groups including obese patients with
BED (23), although recent studies have found that the restraint scale is not correlated with
actual caloric intake (24).

Three Factor Eating Questionnaire—The TFEQ (25) consists of 51 items that assess
three factors: disinhibition, hunger, and cognitive restraint. The TFEQ-cognitive restraint scale
and EDE-Restraint scale have been found to measure different aspects of dietary restraint (i.e.,
dieting to avoid weight gain and dieting to lose weight, respectively) (26) and was therefore
included to examine both of these dimensions of dietary restraint. The TFEQ has received some
psychometric support including good internal consistency (25) and predictive validity (27),
although recent studies have found that TFEQ-Restraint scores are not correlated with actual
caloric intake (24,28).

Questionnaire for Eating and Weight Patterns-Revised—The Questionnaire for
Eating and Weight Patterns-Revised (29), used in the DSM-IV field trials, assesses each
criterion for BED. The Questionnaire for Eating and Weight Patterns-Revised also assesses
historical variables relevant to the current study, including demographic variables; age of onset
for binge eating, dieting, and obesity; and weight cycling history (defined as an intentional
weight loss of ≥20 lb followed by subsequent weight regain).

Procedures and statistical analyses
Assessments were administered by experienced doctoral level research-clinicians who were
trained and monitored. Patients were categorized as having the MetSyn if they had three or
more of the five criteria outlined by the National Cholesterol Education Program's Adult
Treatment Panel III guidelines (30): abdominal obesity: waist circumference >40 inches (102
cm) in men and >35 inches (88 cm) in women; hypertrigylceridemia: ≥150 mg/dl (1.7 mmol/
l); low HDL cholesterol: <40 mg/dl (1.03 mmol/l) in men and <50 mg/dl (1.30 mmol/l) in
women; hypertension: ≥130 mm Hg systolic or ≥85 mm Hg diastolic; high fasting glucose:
≥110 mg/dl (6.1 mmol/l). BED research diagnoses were determined using the Structured
Clinical Interview for DSM-IV Axis I Disorders (SCID-I/P) (31) and confirmed by findings
from the EDE. Regular meal skipping was defined as consumption of any meal less than or
equal to half of the time (i.e., EDE score ≤3), and participants were dichotomized as regular
meal skippers or nonskippers.

Participants with and without the MetSyn were compared on baseline characteristics using t-
tests for continuous variables and χ2 analyses for categorical variables. Analysis of covariances
were used to examine group differences on historical and behavioral correlates while
controlling for BMI, gender, and ethnicity. Effect sizes were included for these analyses. The
significant univariate findings were entered into a multivariate hierarchical logistic regression,
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and odds ratios for the MetSyn were then generated. All analyses were conducted using SPSS
15.0 (Chicago, IL).

RESULTS
Descriptive characteristics

Fifty-six (60.2%) of the 93 patients met Adult Treatment Panel III criteria for the MetSyn. As
summarized in Table 1, significant gender and ethnic differences emerged with men and whites
having higher rates of the syndrome than women and African Americans. There were no
differences in age or education levels between the two groups. As expected, patients with the
MetSyn differed significantly from those without the syndrome on weight, BMI, waist
circumference, HDL cholesterol, triglycerides, blood pressure, and fasting glucose. No
differences emerged between the two groups on low-density lipoprotein or non-HDL
cholesterol levels.

Eating and weight history
Table 2 presents the mean estimates and s.e. for eating and weight history variables in patients
with and without the MetSyn. Analysis of covariance revealed that after controlling for BMI,
gender, and ethnicity, patients with the MetSyn had significantly fewer episodes of weight
cycling, F (1, 86) = 9.98, P < 0.05, partial η2 = 0.10, than those without the MetSyn. No
significant differences were found between the two groups on age of onset for obesity, binge
eating, dieting, or highest or lowest adult BMI levels.

Current eating behavior
Table 3 summarizes current eating behavior in patients with and without the MetSyn. A χ2

analysis revealed a significant association between meal skipping and the MetSyn, χ2 (1) =
4.11, P < 0.05. Seventy-five percent (N = 24) of patients who were regular meal skippers met
criteria for the MetSyn. In contrast, 53.3% (N = 32) of nonmeal skippers met criteria for the
MetSyn. After controlling for BMI, gender, and ethnicity, no significant differences emerged
between those with and without the MetSyn on current binge eating episodes or severity of
eating disorder psychopathology.

Regression analyses
To explore the incremental effect of the statistically significant behavioral variables (weight
cycling and meal skipping) over and above the significant demographic (gender and ethnicity)
and BMI variables, a multivariate hierarchical logistic regression was conducted to predict the
presence or absence of the MetSyn. Demographic variables (gender, ethnicity, and BMI) were
entered in the first step, weight cycling in the second step, and meal skipping in the third step.
At each step of the analysis, all predictor variables were significant. As Table 4 indicates, the
significant association between regular meal skipping and the MetSyn remained after
controlling for gender, BMI, ethnicity, and weight cycling history (odds ratio = 4.31, 95%
confidence interval = 1.08−17.19, P = 0.04).

DISCUSSION
This study examined the frequency of the MetSyn and investigated potential demographic and
eating- and weight-related behavioral correlates in a series of treatment-seeking, obese patients
with BED. Our findings suggest that the MetSyn is common in this specific obese patient group,
with ∼60% of the sample meeting Adult Treatment Panel III diagnostic criteria. This rate is
higher than the 32% found in a previous study of obese, BED patients (18), but is consistent
with rates reported in a population-based sample of obese individuals (5). Also consistent with

Roehrig et al. Page 4

Obesity (Silver Spring). Author manuscript; available in PMC 2009 July 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



previous findings from population-based studies, we found significant gender differences, with
men having higher rates of the MetSyn than women (4,5); however, our findings indicate that
the rates of the MetSyn in obese BED men (90.2%) are much greater than those found in obese,
non-BED men in population-based (59.6%) (5) and treatment-seeking (60%) (32) samples.
These differences were not found in women, and rates of the MetSyn in women (50.7%) were
comparable to those reported previously in obese, non-BED women (5). Our results also
suggest that whites have higher rates of the MetSyn than African Americans among obese
patients with BED. Although these analyses were limited due to small numbers, this significant
difference is noteworthy and is consistent with findings from population-based reports (4,5).
While previous studies have identified associations between older age and the MetSyn in
population-based (4,5) and treatment-seeking obese, non-BED individuals (32), we found no
significant differences in age between obese BED patients with and without the MetSyn.

We also examined differences on historical and current eating- and weight-related variables in
individuals with and without the MetSyn while controlling for current BMI, gender, and
ethnicity. Consistent with previous reports from a population-based sample (16), regular meal
skipping was associated with higher rates of the MetSyn in obese patients with BED. Our
findings also suggest that individuals with the MetSyn had fewer episodes of weight cycling
than patients without the MetSyn but did not differ on any other historical variables. Notably,
no differences were found between the groups on binge eating frequency or severity of eating
disorder psychopathology.

Findings from a multivariate hierarchical logistic regression analysis suggest that even after
controlling for differences in gender, BMI, and ethnicity, weight cycling and meal skipping
continued to be significant predictors of the MetSyn in obese patients with BED. Our finding
that regular meal skipping is associated with the MetSyn is particularly noteworthy given that
this is a modifiable behavior that could routinely be advised to patients. Not only does regular
meal consumption appear to be significantly associated with the MetSyn and other
cardiovascular disease risk, but it also is a crucial component of cognitive-behavioral treatment
for BED (33). Moreover, obese BED patients who consume three meals per day have been
found to weigh less and have fewer binge episodes than those who do not (14).

While our findings also suggest that more frequent episodes of weight cycling are associated
with lower rates of the MetSyn, these findings should be interpreted cautiously. There is
considerable controversy surrounding the health implications of weight cycling, and evidence
linking weight cycling to cardiovascular disease and mortality rates has been mixed (34,35).
It has been suggested that the conflicting findings reported in the literature can be largely
attributed to differences in the measurement of weight cycling as well as not distinguishing
between unintentional and intentional weight loss (36). In the current study, weight cycling
was defined as episodes of intentional weight loss of ≥20 lb followed by weight regain and
was based on self-report. Our findings provide preliminary evidence suggesting that more
frequent episodes of intentional weight loss (followed by eventual weight regain) may be
associated with lower rates of the MetSyn in obese patients with BED. Additional research is
needed to replicate and extend our findings to better understand the relationship between weight
cycling and the MetSyn in obese patients with and without BED.

This study has several strengths, including the use of a semi-structured diagnostic and
investigator-based clinical interview to determine BED diagnosis and to assess current eating
patterns, the inclusion of men and women, and the use of well-validated measures. Several
limitations, however, should be noted. Our study group consisted of nondiabetic, treatment-
seeking, obese patients with BED, and future research is needed to extend our findings to other
groups (e.g., nontreatment-seeking BED, treatment-seeking obese patients without BED, and
community samples). The reliance on self-reported eating behaviors, both through
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interviewing and paper-and-pencil methods, is also a limitation. Although the EDE method for
determining binge eating is generally thought to be reliable, research has found that current
measures of restraint (i.e., EDE restraint and TFEQ-Restraint) are not correlated with actual
recent eating behaviors (24). In addition, the sample size was relatively small, and power may
have limited our ability to detect small differences between the groups. We considered and
followed recommendations to address such well-known power limitations in behavioral studies
(37,38). First, we focused on a limited number of demographic (gender, ethnicity, and BMI)
and behavioral (binge eating and meal irregularity) variables supported in the literature and
augmented this exploratory (hypothesis generating) study by focusing on clinically relevant
eating- and weight-related behaviors. Second, the variables selected for inclusion in the
omnibus multiple regression analyses were (i) statistically significant in the univariate
analyses, and (ii) not highly correlated (rs ranged from 0.02 to 0.31). Third, we supplemented
our traditional significance tests with effect size measures and confidence intervals. Lastly,
small numbers of Hispanic and Asian American patients in our sample prohibited us from
examining rates of the MetSyn in these specific ethnic groups, although our findings for
African-American and white groups parallel the literature. Future research should address these
limitations with larger and diverse samples ideally in prospective designs.

In summary, our findings suggest that roughly 60% of obese patients with BED meet Adult
Treatment Panel III criteria for the MetSyn, with men and whites having higher rates than
women and African Americans. Frequency of binge eating episodes and severity of eating
disorder psychopathology did not differ significantly between those with and without the
MetSyn; however, fewer episodes of weight cycling and regular meal skipping were significant
predictors of the MetSyn. These findings suggest that advising patients to lose weight and to
consume regular meals may have important implications for prevention and/or treatment of
the MetSyn in obese patients with BED.
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Table 1
Baseline characteristics of treatment-seeking binge eating disorder patients with
and without the metabolic syndrome

No metabolic
syndrome (n = 37)

Metabolic syndrome
(n = 56)

P value Effect sizea

Gender, number (%)

    Women 35 (94.6) 36 (64.3) 0.001 0.35

    Men 2 (5.4) 20 (35.7)

Ethnicityb, number (%)

    Black 9 (27.3) 5 (9.6) 0.03 0.23

    White 24 (72.7) 47 (90.4)

Education, number (%)

    Some HS 1 (2.7) 0 (0) 0.42 0.18

    HS or GED 3 (8.1) 9 (16.1)

    Some college 11 (29.7) 18 (32.1)

    College graduate/postgraduate 21 (56.8) 28 (50)

    Unknown 1 (2.7) 1 (1.8)

Age 46.36 (8.47) 44.82 (9.20) 0.42 0.17

BMI (kg/m2) 35.81 (5.51) 38.82 (5.22) 0.01 0.56

Waist circumference (in) 41.66 (5.93) 46.46 (5.99) 0.002 0.81

LDL cholesterol (mg/dl) 128.51 (31.35) 119.26 (28.9) 0.15 0.31

Non-HDL cholesterol (mg/dl) 147.65 (33.53) 154.88 (31.41) 0.29 0.22

HDL cholesterol (mg/dl) 62.59 (11.27) 42.10 (9.71) <0.001 1.95

Triglycerides (mg/dl) 92.49 (36.18) 190.26 (120.11) <0.001 1.10

Systolic blood pressure (mm Hg) 130.16 (16.30) 146.22 (15.83) <0.001 1.0

Diastolic blood pressure (mm Hg) 78.97 (10.24) 92.11 (11.46) <0.001 1.21

Glucose (mg/dl) 91.82 (10.52) 106.72 (15.93) <0.001 1.10

Values are means and s.d. based on t-tests for continuous variables and χ2 analyses for categorical variables.

GED, General Educational Development; HDL, high-density lipoprotein; HS, high school; LDL, low-density lipoprotein.

a
Effect sizes are reported as Φ for categorical variables and Cohen's d for continuous variables.

b
Ethnicity analyses contain data only from black and white patients due to small numbers of other ethnic groups in this sample.
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Table 2
Eating and weight history variables in treatment-seeking binge eating disorder patients with and without the metabolic
syndrome

No metabolic
syndrome (n = 37)

Metabolic syndrome
(n = 56)

P value Partial η2

Age of obesity onset 12.91 (1.55) 16.43 (1.21) 0.10 0.03

Age of binge eating onset 22.74 (2.11) 24.18 (1.62) 0.61 0.003

Age of dieting onset 17.93 (1.50) 20.38 (1.15) 0.23 0.02

Weight cycling 3.58 (0.16) 2.90 (0.12) 0.002 0.10

Highest adult BMI 41.06 (1.13) 39.35 (0.87) 0.26 0.02

Lowest adult BMI 23.71 (0.68) 24.09 (0.52) 0.68 0.002

Values are mean estimates and s.e. based on analysis of covariance that controlled for BMI, gender, and ethnicity.
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Table 3
Current eating behavior variables in treatment-seeking obese binge eating disorder patients with and without the
metabolic syndrome

No metabolic
syndrome (n = 37)

Metabolic
syndrome (n = 56)

P value Effect sizea

EDE-Restraint 1.94 (0.22) 1.62 (0.17) 0.28 0.01

EDE-Eating Concerns 1.97 (0.24) 2.03 (0.18) 0.85 0.000

TFEQ-Restraint 6.89 (0.54) 7.79 (0.42) 0.22 0.02

TFEQ-Disinhibition 14.22 (0.47) 13.61 (0.36) 0.34 0.01

TFEQ-Hunger 10.32 (0.63) 10.59 (0.48) 0.75 0.001

OBE in past month 16.52 (1.52) 15.53 (1.17) 0.63 0.003

Meal skipping, number, (% yes) 8 (21.6) 24 (42.9) 0.04 0.21

Values are mean estimates and s.e. for continuous variables obtained through analysis of covariances (ANCOVAs) in which BMI, gender, and ethnicity
were covariates.

Categorical variables are based on numbers and percentage values obtained through χ2 analyses.

EDE, Eating Disorders Examination; OBE, Objective Bulimic Episodes; TFEQ, Three Factor Eating Questionnaire.

a
Effect sizes are reported as partial η2 for ANCOVAs and Φ for χ2 analyses.
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Table 4
Odds ratios associated with demographic, weight cycling, and meal skipping variables in the prediction of the metabolic
syndrome

Variable Odds ratios 95% CI P value

Full model

    Gender 29.55 3.03−287.99 0.004

    Ethnicitya 0.04 0.005−0.38 0.005

    BMI 1.19 1.04−1.35 0.009

    Weight cycling 0.38 0.17−0.83 0.016

    Meal skipping 4.31 1.08−17.19 0.038

Values based on hierarchical logistic regression analyses with demographic variables entered in the first step, weight cycling in the second step, and meal
skipping in the third step.

CI, confidence interval.

a
Ethnicity analyses contain data only from black and white patients due to small numbers of other ethnic groups in this sample.
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