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then the second disorder is said to co-occur with the first.
The extent to which various psychiatric and medical dis-
orders co-occur with binge eating disorder (BED) is inter-
esting from both an etiologic and clinical perspective.

Prior studies have investigated BED co-occurrence by
examining how the lifetime prevalence of other disorders
differs for individuals with BED or related syndromes
compared to individuals without BED.1–13 With a few ex-
ceptions,11–13 these studies have focused on overweight or
obese subjects. The following psychiatric disorders have
been found to co-occur significantly with BED in these
studies: all mood disorders, all anxiety disorders, bulimia
nervosa, substance use disorders, and personality disor-
ders (especially avoidant and borderline). In the studies
that included medical disorders,9,12 self-reported problems
such as back, neck, and chronic muscular pain in males
and insomnia in females have been found to co-occur
significantly with BED.
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Background: Prior studies suggest that certain
psychiatric and medical disorders co-occur with
binge eating disorder (BED). However, there has
been no large, community-based study with diag-
noses made by clinician interviewers. We used
data from that type of study to assess the co-
occurrence of various psychiatric and medical
disorders with DSM-IV BED and with subthresh-
old BED.

Method: From October 2002 to July 2004,
we interviewed 150 probands with BED, 150 pro-
bands without BED, and 888 of their first-degree
relatives (135 of whom had BED, and 54 of whom
met specific partial criteria for BED that we de-
fined as subthreshold BED). Study participants
were interviewed using the Structured Clinical
Interview for DSM-IV to assess BED and other
psychiatric disorders and a supplemental struc-
tured interview to assess certain medical disor-
ders; participants also completed a self-report
questionnaire, the Bad Things Scale. For each
psychiatric and medical disorder, we calculated
the age- and sex-adjusted co-occurrence odds ra-
tio: the odds of having that disorder in one’s life-
time among individuals with (full or subthreshold)
lifetime BED compared to individuals without
lifetime BED. We also used subjects’ responses
to the Bad Things Scale to adjust for adversity
over-reporting, a type of response bias that could
result in spurious findings of co-occurrence.

Results: Full BED co-occurred significantly
with bipolar disorder, major depressive disorder,
bulimia nervosa but not anorexia nervosa, most
anxiety disorders, substance use disorders,
body dysmorphic disorder, kleptomania, irritable
bowel syndrome, and fibromyalgia. These results
changed little after correcting for adversity over-
reporting. Subthreshold BED co-occurred signifi-
cantly with many, but not all, of the significantly
co-occurring disorders for full BED.

Conclusion: BED and, to a lesser degree,
subthreshold BED exhibit substantial lifetime
co-occurrence with psychiatric and medical
disorders.
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f individuals with one disorder are more likely to
have a second disorder than they would be otherwise,
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Although prior studies have helped us begin to under-
stand BED co-occurrence, they are limited by their sam-
pling or assessment procedures. Each study has at least
one of the following limitations: small numbers of partici-
pants, clinic rather than community or population ascer-
tainment, absence of males, and assessment of disorders
based on responses to self-report questionnaires. Further,
no prior study has attempted to adjust for a type of re-
sponse bias that we refer to as adversity over-reporting or
simply over-reporting. Adversity over-reporting is a ten-
dency to report having experienced more adverse events
than one actually has experienced, where the adverse
events are of various types including psychiatric and
medical disorders. Adversity over-reporting could reflect
either a conscious exaggeration of adverse events or an
unconscious bias towards perceiving one’s past experi-
ences in terms of adversity, a distinction analogous to the
division of social desirability, another type of response
bias, into impression management and self-deceptive
enhancement.14 Regardless of whether over-reporting is
conscious or not, it can lead us to overestimate the co-
occurrence of other disorders with BED if individuals
with BED exhibit greater over-reporting than individuals
without.

Here, we use data from a large, community-based
sample of both sexes to assess the co-occurrence of vari-
ous psychiatric and medical disorders with BED. All dis-
orders were diagnosed by psychiatrists in Structured
Clinical Interview for DSM-IV (SCID)–based interviews.
We also examine how the co-occurrence results for BED
change when we use responses to the Bad Things Scale to
adjust for greater adversity over-reporting among indi-
viduals with BED. Finally, we assess the co-occurrence
of the other medical and psychiatric disorders with sub-
threshold BED.

METHOD

We used data from a case-control family study of BED
that we conducted in the Boston area from October 2002
to July 2004.15 We used radio and print advertising to re-
cruit probands who were overweight or obese. We selected
150 “case” probands who met all the DSM-IV criteria16 for
current or past BED within their lifetime and 150 “con-
trol” probands reporting no lifetime history of BED or
other DSM-IV eating disorder. The control probands were
frequency matched in age and sex to the case probands.
We then contacted all available first-degree relatives and
included them in the study if they consented to be inter-
viewed. Both probands and relatives gave informed con-
sent to participate. The McLean Hospital institutional re-
view board approved the family study.

Psychiatrists administered the SCID17 and a question-
naire about certain medical disorders in SCID format18

(used as described in Hudson et al.19) to all participants.

Individuals who reported eating binges but did not reach
full criteria for lifetime BED were diagnosed with sub-
threshold BED if the eating binges were accompanied by
any 1 of the following 3 sets of criteria: (1) eating binges
meeting DSM-IV criterion A (definition of an episode
of binge eating) that average ≥ 1 day a month for ≥ 6
months, but average < 2 days a week; (2) all BED criteria
except for criterion B (associated features); or (3) eating
binges that average ≥ 2 days a week for ≥ 6 months, but
did not fully meet criterion A for amount of food con-
sumed or loss of control, but in which the amount of food
was at least somewhat large, and there was at least some
loss of control over eating.

In addition, we asked study participants to complete the
Bad Things Scale,20 which asks the respondent whether he
or she has experienced various adverse events “never,”
“rarely,” “often,” or “very often.” (The respondent can
also choose a “no response” category.) The questionnaire
asks about 22 kinds of adverse events that include being
sexually or physically abused by family members or non-
family members, being stopped and questioned by police
or other law enforcement persons for no good reason, be-
ing misdiagnosed by physicians, and being the victim of
cruel and demeaning jokes. Although it can be debated
whether adverse events are a cause or a result of psycho-
pathology, almost all research suggests that individuals
with more psychopathology tend to experience more ad-
verse events of other types, too. Thus, in general, endors-
ing more of the events queried in the Bad Things Scale
cannot and should not be taken as an indication of adver-
sity over-reporting. However, as we discuss below, a few
of the adverse events queried in the Bad Things Scale
would not be expected to occur more frequently for those
with mental illness and, further, would not be expected to
occur frequently for anyone. Thus, individuals who report
having experienced these particular events often or very
often may tend to over-report adversity, including the psy-
chiatric and medical disorders assessed here.

Our analyses included the 300 probands and only those
888 relatives who were personally interviewed. Table 1
presents summaries of age, sex, and body mass index
(BMI) for the 1188 individuals included in our analyses.
Note that 285 (150 probands and 135 relatives) met the
DSM-IV criteria for lifetime (current or past) full BED, 54
(all of whom were relatives) met our criteria for lifetime
subthreshold BED, and 849 (150 probands and 699 rela-
tives) did not meet the criteria for BED or subthreshold
BED.

We performed 2 sets of analyses for each of the other
psychiatric and medical disorders. The first examined
the co-occurrence of the other disorder with BED, first
without adjustment for over-reporting (set 1a) and then
with adjustment for over-reporting (set 1b). The second
examined the co-occurrence of the other disorder with
subthreshold BED (set 2).
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In all analyses, we tested the hypothesis that (full or
subthreshold) BED co-occurs with each of the other psy-
chiatric and medical disorders by calculating the co-
occurrence odds ratio for the other disorder with (full or
subthreshold) BED. The co-occurrence odds ratio is the
odds of an individual with (full or subthreshold) BED
having the other disorder in his or her lifetime versus the
odds of an individual without BED having the other dis-
order in his or her lifetime. The co-occurrence odds ratio
was calculated from a logistic regression model with life-
time diagnoses of the other disorder as the outcome and
lifetime diagnoses of (full or subthreshold) BED as the
explanatory variable. We included indicators for age cat-
egory (18–29 years, 30–39 years, 40–49 years, 50–59
years, and 60+ years) and sex in the logistic regression
model in order to adjust for age and sex. In some of the
analyses, we also included indicators for BMI categories
defined by the quintiles of the BMI values observed in
our sample (16.0–24.3, 24.3–27.8, 27.8–30.8, 30.8–35.6,
and 35.6–63.0).

To adjust the full BED analyses for adversity over-
reporting (set 1b), we used responses to the Bad Things
Scale. More specifically, we used responses to 2 ques-
tions—“I have been sold defective products” and “I have
been overbilled by stores, utility companies, or other or-
ganizations”—because we reasoned that these experi-
ences were least likely to be associated with psycho-
pathology (compared to, say, sexual abuse) and, further,
do not occur frequently. Thus, any participant who re-
ported that he or she had experienced either of these
events frequently or very frequently was categorized
as exhibiting adversity over-reporting (“Over-reporting”
group). The remaining subjects belonged to the “No
Over-reporting” group. We then calculated an adversity
over-reporting adjusted co-occurrence odds ratio by in-
cluding an indicator for over-reporting group as a co-

variate in the logistic regression model. In addition, we
calculated separate co-occurrence odds ratios for the
Over-reporting group and No Over-reporting group to
see whether they differed.

We repeated analyses 1a, 1b, and 2 using data from 3
groups, whenever possible: the probands only (set 1a),
the relatives only (sets 1a and 2), and both the probands
and relatives combined (sets 1a, 1b, and 2). When using
relatives only or relatives and probands combined, we
used generalized estimating equations21 with an inde-
pendence working covariance matrix to fit the logistic
regression model because these analyses involved mul-
tiple participants from each family. When using pro-
bands and relatives combined, we included an indicator
for proband versus relative in the logistic regression
model since the lifetime prevalence of other disorders
differed for the 2 types of subjects.

To correct for the effects of over-sampling probands
with BED and relatives of probands with BED (com-
pared to their representation in the population), we
weighted the data proportionally to the inverse proba-
bility of their selection. We did so in all analyses. For
probands, the probability of selection depended on
whether they had BED. For relatives, the probability of
selection depended on how many family members with
and without BED they had. Calculation of the selection
probabilities required knowing the lifetime prevalence
of BED for different age and sex groups in the over-
weight/obese segment of the greater Boston area popu-
lation from which our sample was drawn. To calculate
these prevalences, we used a method developed for esti-
mating prevalence from relatives of case and control
probands.22 The validity of this method requires assump-
tions that families are singly ascertained, that proband
selection is independent of relative characteristics, and
that family size is not associated with the proportion of

Table 1. Demographic Information for Probands (N = 300) and Relatives (N = 888) by Binge Eating Disorder (BED) Statusa

Interviewed Participants

With No BED With Subthreshold BED With Full BED

Characteristic  Probands Interviewed Relatives Probandsb Interviewed Relatives Probands Interviewed Relatives

Number, N 150 699 NA 54 150 135
Age, yc

Mean 50.2 47.5 NA 46.2 49.5 43.0
SD 12.6 18.0 NA 16.2 12.8 14.3
Range 21–75 18–91 NA 21–83 18–75 18–77

Sex, %c

Female 75.3 63.7 NA 81.5 76.0 74.8
Male 24.7 36.3 NA 18.5 24.0 25.2

BMI, kg/m2

Mean 33.3 27.7 NA 30.7 35.8 33.4
SD 5.2 5.9 NA 7.2 6.7 8.6
Range 25.7–49.0 17.3–59.6 NA 16.0–48.8 25.0–63.0 19.2–59.6

aStatistics in Table 1 do not incorporate sampling weights.
bProbands were required to have either full BED or no BED.
cCase and control probands were frequency matched by sex and age.
Abbreviations: BMI = body mass index, NA = not applicable.
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family members with BED. Note that standard errors
for the co-occurrence odds ratios do not reflect the uncer-
tainty stemming from the estimation of the inverse prob-
ability weights.

We did not correct the results of our analyses for mul-
tiple comparisons due to the difficulty of determining an
appropriate and not-overly-conservative correction for
correlated outcomes. Therefore, the reader should bear in
mind when viewing the results that some findings, espe-
cially those of marginal significance (.01 < p < .05), may
represent type I error. All analyses were performed using
Stata 9.0 software (StataCorp, College Station, Tex.).

RESULTS

Binge eating disorder and, to a lesser extent, sub-
threshold BED, co-occurred significantly with a wide
range of other disorders (Tables 2 and 3). Note that the
co-occurrence odds ratios are generally higher for pro-
bands than for relatives, but not significantly so (results

not reported). For both probands and relatives combined,
BED displayed significant comorbidity with major de-
pressive disorder, bipolar disorder, most anxiety disorders
(except agoraphobia without panic), bulimia nervosa (but
not anorexia nervosa), substance use disorders, body dys-
morphic disorder, and kleptomania. In addition, BED ex-
hibited significant comorbidity with fibromyalgia and ir-
ritable bowel syndrome. Adjusting for BMI had little
effect on the co-occurrence odds ratios (Table 3).

The over-reporting–adjusted analyses included 1171 of
the 1188 total subjects (17 individuals could not be as-
signed to over-reporting groups because they were miss-
ing responses for the Bad Things Scale). Of the remaining
1171, 119 (10.2%) belonged to the Over-reporting group,
and 1052 (89.8%) belonged to the No Over-reporting
group. Approximately 17.4% of participants with BED
belonged to the Over-reporting group, compared to 7.9%
of those without BED (p < .001, by Fisher exact test,
2-tailed). Figure 1 presents the number of co-occurring
psychiatric and medical disorders for individuals with and

Table 2. Number and Percent of Participants With Other Disorders, by Relative Type and BED Statusa

Subjects With Other Disorder/Disease, N (%)

Probands Onlyb Relatives Only Probands and Relatives

No BED Full BED No BED Sub-BED Full BED No BED Sub-BED Full BED
Other Disorder (N = 150) (N = 150) (N = 699) (N = 54) (N = 135) (N = 849) (N = 54) (N = 285)

Mood
Bipolar disorder 2 (1.3) 14 (9.3) 20 (2.9) 3 (5.6) 17 (12.6) 22 (2.6) 3 (5.6) 31 (10.9)
Major depressive disorder 24 (16.0) 60 (40.0) 147 (21.0) 25 (46.3) 70 (51.9) 171 (20.1) 25 (46.3) 130 (45.6)
Dysthymic disorder 3 (2.0) 10 (6.7) 18 (2.6) 3 (5.6) 5 (3.7) 21 (2.5) 3 (5.6) 15 (5.3)

Anxiety
Generalized anxiety disorder 2 (1.3) 12 (8.0) 34 (4.9) 7 (13.0) 23 (17.0) 36 (4.2) 7 (13.0) 35 (12.3)
Obsessive-compulsive disorder 2 (1.3) 13 (8.7) 12 (1.7) 1 (1.9) 9 (6.7) 14 (1.6) 1 (1.9) 22 (7.7)
Panic disorder 6 (4.0) 16 (10.7) 30 (4.3) 6 (11.1) 17 (12.6) 36 (4.2) 6 (11.1) 33 (11.6)
Posttraumatic stress disorder 7 (4.7) 22 (14.7) 28 (4.0) 3 (5.6) 20 (14.8) 35 (4.1) 3 (5.6) 42 (14.7)
Social phobia 0 (0) 8 (5.3) 43 (6.2) 12 (22.2) 31 (23.0) 43 (5.1) 12 (22.2) 39 (13.7)
Specific phobia 6 (4.0) 20 (13.3) 85 (12.2) 15 (27.8) 38 (28.1) 91 (10.7) 15 (27.8) 58 (20.4)
Agoraphobia without panic disorder 0 (0) 4 (2.7) 6 (0.9) 0 (0) 4 (3.0) 6 (0.7) 0 (0) 8 (2.8)

Eating
Anorexia nervosa NAc NAc 20 (2.9) 2 (3.7) 7 (5.2) NAc NAc NAc

Bulimia nervosa NAc NAc 11 (1.6) 1 (1.9) 7 (5.2) NAc NAc NAc

Substance use
Alcohol abuse/dependence 25 (16.7) 31 (20.7) 124 (17.7) 11 (20.4) 41 (30.4) 149 (17.6) 11 (20.4) 72 (25.3)
Drug abuse/dependence 20 (13.3) 41 (27.3) 79 (11.3) 12 (22.2) 32 (23.7) 99 (11.7) 12 (22.2) 73 (25.6)

Somatoform
Somatization disorder 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Body dysmorphic disorder 1 (0.7) 9 (6.0) 3 (0.4) 0 (0) 3 (2.2) 4 (0.5) 0 (0) 12 (4.2)

Psychotic
Schizophrenia 0 (0) 0 (0) 2 (0.3) 0 (0) 0 (0) 2 (0.2) 0 (0) 0 (0)
Schizoaffective disorder 2 (1.3) 0 (0) 2 (0.3) 0 (0) 0 (0) 4 (0.5) 0 (0) 0 (0)

Other psychiatric
Kleptomania 3 (2.0) 8 (5.3) 3 (0.4) 0 (0) 8 (5.9) 6 (0.7) 0 (0) 16 (5.6)
Tourette’s disorder 1 (0.7) 0 (0) 3 (0.4) 0 (0) 0 (0) 4 (0.5) 0 (0) 0 (0)

Medical
Irritable bowel syndrome 11 (7.3) 29 (19.3) 59 (8.4) 10 (18.5) 29 (21.5) 70 (8.2) 10 (18.5) 58 (20.4)
Fibromyalgia 5 (3.3) 11 (7.3) 9 (1.3) 3 (5.6) 14 (10.4) 14 (1.6) 3 (5.6) 25 (8.8)
Chronic fatigue syndrome 2 (1.3) 5 (3.3) 3 (0.4) 0 (0) 3 (2.2) 5 (0.6) 0 (0) 8 (2.8)
Migraine 12 (8.0) 14 (9.3) 65 (9.3) 7 (13.0) 12 (8.9) 77 (9.1) 7 (13.0) 26 (9.1)

aStatistics in Table 2 do not incorporate sampling weights.
bProbands were required to have either full BED or no BED.
cProbands were required to not have a lifetime diagnosis of anorexia or bulimia nervosa and thus could not be used to calculate ORs for

eating disorders.
Abbreviations: BED = binge eating disorder, NA = not applicable, sub-BED = subthreshold BED.
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without BED, separately for the 2
over-reporting groups. Note that sub-
jects in the Over-reporting group re-
ported more co-occurring disorders
than the corresponding subjects in
the No Over-reporting group. How-
ever, within each over-reporting
group, those with BED still had more
co-occurring disorders than those
without BED.

The co-occurrence odds ratios
for some disorders were smaller
after correction for adversity over-
reporting (Table 3), but all of the dis-
orders listed above as co-occurring
significantly with BED retained their
significance. When we calculated
separate co-occurrence odds ratios
for each over-reporting group (not
reported), we found that the odds
ratios were higher, but not signif-
icantly so, in the Over-reporting
group than in the No Over-reporting
group for all disorders except sub-
stance use disorders. For both alco-
hol abuse/dependence and drug
abuse/dependence, the co-occurrence
odds ratios for BED were signifi-
cantly smaller in the Over-reporting
group.

DISCUSSION

We found that BED co-occurred
significantly with a broad range
of psychiatric disorders, including
mood disorders, anxiety disorders,
bulimia nervosa, and substance use disorders. This
finding is generally consistent with previous studies
using smaller samples, which have demonstrated a nu-
merically, but not always statistically significant, ele-
vated prevalence of these disorders in individuals with
BED.1,2,4–6,8–11,13 We also found that BED co-occurred sig-
nificantly with body dysmorphic disorder and kleptoma-
nia, 2 disorders not assessed in previous studies.

In addition to psychiatric disorders, we found high lev-
els of co-occurrence of BED with the medical conditions
fibromyalgia and irritable bowel syndrome—disorders
that have not previously been assessed in studies of BED
but which have been reported to co-occur frequently with
mood and anxiety disorders.23,24

Subthreshold BED also co-occurred with certain mood
and anxiety disorders, though to a lesser extent than full
BED. This observation suggests that subthreshold BED
has important similarities with full BED, as opposed to

being simply a nonspecific pattern of disturbed eating, a
finding also suggested by other studies examining clini-
cal characteristics of BED.25,26 Notably, the National Co-
morbidity Survey Replication11 found little evidence that
subthreshold BED co-occurs with other disorders, but
this apparent inconsistency is likely attributable to a dif-
ferent definition of subthreshold BED.

Because of concerns that individuals with BED might
be more likely to over-report adversity, we used re-
sponses to the Bad Things Scale to create a binary indica-
tor variable assessing the tendency to over-report adverse
events. While individuals with BED may be more likely
than those without to experience most adverse events, we
assumed that this was not likely to be so for 2 items: hav-
ing been sold defective products and having been over-
billed. If an individual responded with “often” or “very
often” to either of these 2 items, we took it as an indica-
tion that the individual was prone to over-reporting. Ac-

Table 3. Co-occurrence Odds Ratiosa for Other Disordersb

Subthreshold BED vs No BEDc

Relatives Only Probands and Relatives

Adjusted for Adjusted for
Age and Sex Age, Sex, and Type

Other Disorder OR CI p OR CI p

Mood
Bipolar disorder 0.80 0.18 to 3.6 .77 0.87 0.19 to 3.9 .85
Major depressive disorder 4.8 2.0 to 12 .001 4.7 1.9 to 11 .001
Dysthymic disorder 2.4 0.52 to 11 .27 2.0 0.43 to 9.5 .38

Anxiety
Generalized anxiety disorder 4.2 1.2 to 15 .027 4.4 1.2 to 16 .022
Obsessive-compulsive disorder 0.52 0.055 to 4.8 .56 0.59 0.07 to 5.1 .63
Panic disorder 1.4 0.39 to 4.8 .62 1.3 0.39 to 4.6 .65
Posttraumatic stress disorder 0.51 0.12 to 2.2 .37 0.49 0.12 to 2.0 .33
Social phobia 5.7 2.0 to 16 .001 6.0 2.1 to 17 .001
Specific phobia 2.4 0.97 to 6.2 .059 2.5 0.96 to 6.3 .060
Agoraphobia without panic disorder 0 UD UD 0 UD UD

Eating
Anorexia nervosa 3.0 0.50 to 19 .25 3.0e 0.50 to 19 .25
Bulimia nervosa 0.3 0.032 to 2.8 .29 0.3e 0.032 to 2.8 .29

Substance use
Alcohol abuse/dependence 3.0 1.0 to 9.1 .050 2.8 0.99 to 8.1 .052
Drug abuse/dependence 2.7 0.90 to 7.8 .076 2.5 0.97 to 7.1 .088

Somatoform
Somatization disorder UD UD UD UD UD UD
Body dysmorphic disorder 0 UD UD 0 UD UD

Psychotic
Schizophrenia 0 UD UD 0 UD UD
Schizoaffective disorder 0 UD UD 0 UD UD

Other psychiatric
Kleptomania 0 UD UD 0 UD UD
Tourette’s disorder 0 UD UD 0 UD UD

Medical
Irritable bowel syndrome 4.4 1.6 to 12 .004 4.0 1.5 to 11 .006
Fibromyalgia 4.9 0.95 to 29 .076 2.9 0.57 to 15 .20
Chronic fatigue syndrome 0 UD UD 0 UD UD
Migraine 1.4 0.45 to 4.3 .58 1.4 0.44 to 4.2 .60

aCo-occurrence odds ratio is the odds of having the other disorder for individuals with BED
compared to individuals without BED, adjusted for age and sex and, in analyses that include
both probands and relatives, also for type (proband vs. relative).

bStatistics incorporate sampling weights.
cThere are no “probands only” columns for subthreshold BED because probands were

required to have either full BED or no BED.
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cording to this variable, individuals with BED were more
likely to over-report adversity and over-reporters were
more likely to endorse co-occurring disorders. However,
statistical adjustment for this variable only slightly attenu-
ated the co-occurrence odds ratios, suggesting that our re-
sults cannot be explained simply by adversity over-report-
ing. Furthermore, the same co-occurrence odds ratios
were significant when the analyses were limited to only
those individuals in the No Over-reporting group (results
not reported). To our knowledge, this is the first time that
the issue of adversity over-reporting has been formally ad-
dressed in a study of co-occurrence with a psychiatric
disorder. However, in informal unpublished analyses,
Kessler and colleagues found that estimates of comor-
bidity in the National Comorbidity Survey family of sur-
veys did not change when adjusted for responses to scales
measuring various types of response bias (R. C. Kessler,
Ph.D., personal communication, July 2006).

Our findings have both practical and theoretical impli-
cations. On a practical level, these findings suggest that
clinicians should be alert for various co-occurring disor-
ders frequently seen in patients with BED. The overall
outcome of treatment in such patients will be determined
not only by the improvement of BED itself, but also by
the response of associated conditions.

On a theoretical level, our findings suggest that BED
may share common etiologic features with other con-
ditions. However, the nature of these potential common
factors is not clear. They may represent, for example, fac-
tors contributing to specific clusters of disorders, such as
“affective spectrum disorder”19,27; factors linked to under-
lying endophenotypes, such as impulsivity28; or simply
nonspecific genetic or environmental risk factors for gen-
eral psychopathology.

Several limitations of this study should be considered.
First, the requirement that the probands be overweight

Full BED vs No BED

Probands Only Relatives Only Probands and Relatives

Adjusted for Adjusted for Adjusted for Also Adjusted Also Adjusted for
Age and Sex Age and Sex Age, Sex, and Type for BMI Over-Reportingd

OR CI p OR CI p OR CI p OR CI p OR CI p

8.2 1.9 to 36 .006 3.3 1.2 to 9.4 .022 4.5 2.0 to 10 < .001 3.8 1.5 to 9.2 .004 4.2 1.9 to 9.3 .001
4.1 2.3 to 7.6 < .001 4.9 2.7 to 9.1 < .001 4.5 2.9 to 7.0 < .001 4.7 3.0 to 7.3 < .001 4.3 2.7 to 6.8 < .001
3.0 0.77 to 12 .11 1.2 0.33 to 4.2 .80 1.6 0.65 to 3.8 .31 2.2 0.92 to 5.1 .075 1.3 0.54 to 3.3 .54

7.2 1.4 to 38 .019 2.7 1.1 to 6.5 .023  3.4 1.6 to 6.9 .001 3.5 1.6 to 7.8 .002 3.3 1.6 to 6.7 .001
5.8 1.4 to 25 .018 3.5 0.94 to 13 .061 4.1 1.6 to 10 .003 4.3 1.5 to 12 .006 4.2 1.7 to 11 .002
3.1 1.1 to 8.7 .033 2.9 1.2 to 6.9 .014 3.0 1.5 to 6.1 .003 2.9 1.4 to 5.8 .003 3.2 1.5 to 6.6 .002
3.7 1.5 to 9.3 .006 3.8 1.3 to 11 .018 3.5 1.5 to 8.1 .003 3.4 1.4 to 8.1 .007 3.1 1.2 to 7.8 .017
∞ UD UD 3.8 1.9 to 7.6 < .001 4.4 2.3 to 8.4 < .001 5.2 2.6 to 10 < .001 4.1 2.1 to 8.2 < .001

4.4 1.5 to 12 .006 3.1 1.7 to 5.6 < .001 3.4 2.1 to 5.7 < .001 3.6 2.1 to 6.2 < .001 3.4 2.0 to 5.6 < .001
∞ UD UD 2.2 0.36 to 14 .39 3.4 0.74 to 16 .12 4.2 1.0 to 17 .044 2.7 0.62 to 11 .19

NAf NA NA 1.3 0.37 to 4.4 .71 1.3e 0.37 to 4.4 .71 2.9e 0.74 to 11 .13 1.3e 0.37 to 4.4 .70
NAf NA NA 4.6 1.3 to 16 .018 4.6e 1.3 to 16 .018 7.9e 1.9 to 33 .004 4.8e 1.4 to 17 .015

1.3 0.72 to 2.4 .38 2.0 1.0 to 3.8 .049 1.7 1.0 to 2.9 .037 1.8 1.1 to 3.0 .03 1.5 0.85 to 2.6 .16
2.4 1.3 to 4.4 .007 2.6 1.2 to 5.9 .020 2.4 1.3 to 4.4 .004 2.8 1.6 to 5.0 < .001 2.2 1.2 to 4.2 .015

UD UD UD UD UD UD UD UD UD UD UD UD UD UD UD
20 1.6 to 250 .021 7.6 1.2 to 47 .029 15 2.8 to 81 .001 22 4.0 to 119 < .001 14 2.7 to 73 .002

UD UD UD 0 UD UD 0 UD UD 0 UD UD 0 UD UD
0 UD UD 0 UD UD 0 UD UD 0 UD UD 0 UD UD

2.5 0.62 to 10.2 .20 22 4.8 to 105 < .001 5.3 1.6 to 18 .007 6.8 1.8 to 25 .004 4.6 1.4 to 15 .010
0 UD UD 0 UD UD 0 UD UD 0 UD UD 0 UD UD

2.9 1.3 to 6.2 .006 4.7 2.2 to 10 < .001 3.7 2.1 to 6.8 < .001 3.8 2.0 to 7.1 < .001 3.7 2.0 to 6.9 < .001
2.4 0.78 to 7.1 .13 16 5.7 to 47 < .001 7.7 3.4 to 18 < .001 8.1 4.1 to 16 < .001 6.6 3.0 to 14 < .001
2.5 0.46 to 13 .29 3.4 0.46 to 25 .23 2.8 0.79 to 9.9 .11 4.3 1.4 to 13 .013 2.2 0.69 to 7.1 .18
1.3 0.57 to 3.0 .53 0.37 0.16 to 0.85 .020 0.56 0.31 to 1.0 .057 0.49 0.24 to 0.99 .047 0.58 0.32 to 1.1 .072

dOver-reporting–adjusted BED ORs were not calculated using “probands only” or “relatives only” due to small numbers of subjects
in the over-reporting group.

eAnalysis included “relatives only” since probands were not permitted to have either anorexia nervosa or bulimia nervosa.
fAnalysis could not be performed for “probands only” since probands were not permitted to have either anorexia nervosa or bulimia nervosa.
Abbreviations: BED = binge eating disorder, BMI = body mass index, NA = not applicable, UD = undefined (i.e., 0/0 or ∞/∞).
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resulted in a sample where all probands and almost all
relatives were overweight, which potentially limits the
generalizability of our findings. Second, the interviewers
were not blinded to the diagnosis of BED in the partici-
pants. Thus, there is the possibility of observer bias if
investigators were more likely or less likely to make
diagnoses in individuals with BED than in individuals
without BED. Third, although large relative to other
samples, our sample was underpowered for some of the
analyses. Lack of power may have been a particular prob-
lem for detecting other disorders that co-occur only mod-
erately with BED, especially if they are uncommon. An
example would be anorexia nervosa, the full form of
which was found in only 27 individuals in the entire
sample, leading to a very wide confidence interval for
the co-occurrence odds ratios. Lack of statistical power
may also have limited our ability to detect differences be-
tween the Over-reporting and No Over-reporting groups
in the co-occurrence of other disorders with BED. In ad-
dition, a larger sample would have been needed to look at
sex differences in the co-occurrence of BED with other
disorders. Fourth, the constructs somewhat large amounts
of food and some loss of control, used in one of our def-
initions of subthreshold BED, were not operationalized;
indeed, the original constructs of large and loss of control
are themselves not operationalized in DSM-IV. We did
not obtain any continuous data on these variables, and it
may be useful to develop continuous measures to assess
these constructs in future research.

Finally, although we did attempt to address whether
the findings of co-occurrence stemmed from greater
adversity over-reporting among individuals with BED,
our measure of over-reporting was not perfect. For one,
our measure is binary and is therefore only a summary of
the tendency to over-report, which most likely falls along
a continuum. In addition, our measure, which is based on
over-reporting of negative experiences with utility and
other companies, may not fully capture the tendency to
over-report psychiatric and medical disorders if adversity
over-reporting has both general and specific features.
Next, our measure may have tapped other psychopatho-
logical features, such as paranoid traits, in addition to
adversity over-reporting. If so, the expected effect would
likely be to bias estimates of the co-occurrence odds
ratios downward, thus making these estimates more con-
servative. Further, our measure was not designed to cap-
ture the tendency to under-report psychiatric and medical
disorders, another type of response bias that could affect
co-occurrence findings if it occurs more frequently in in-
dividuals without BED than in individuals with BED.
In general, it is not possible to fully assess the impact
of over-reporting (or under-reporting) on co-occurrence
findings without an objective measure of psychiatric
diagnosis that does not rely on self-report, such as a
biomarker.

In summary, we found that BED co-occurred signif-
icantly with a broad range of psychiatric disorders and
also with certain medical conditions. These findings are

Figure 1. Number of Co-Occurring Psychiatric and Medical Disorders for Subjectsa

aStatistics in Figure 1 do incorporate sampling weights.
Abbreviation: BED = binge eating disorder.
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of both clinical and theoretical importance and support
the possibility that BED may share etiologic factors with
these other disorders.
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