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Obesity in Patients With Bipolar Disorder:
A Biopsychosocial-Behavioral Model

Jennifer E. Wildes, Ph.D.;
Marsha D. Marcus, Ph.D.; and Andrea Fagiolini, M.D.

Objective: We provide a model to explicate
how factors representing different levels of analy-
sis (i.e., biology, psychology, sociodemographics,
and behavior) interact to influence the onset and
maintenance of obesity in bipolar disorder.

Data Sources: We conducted MEDLINE
(1966–2005) and PsycInfo (1872–2005) searches
of all English-language articles using the key-
words obesity, body weight, weight gain, and
metabolic syndrome combined with bipolar
disorder, depression, atypical depression,
binge eating, and pharmacotherapy.

Study Selection: Studies were selected if they
provided data regarding (1) the prevalence of
obesity in patients with bipolar disorder, (2) cor-
relates of obesity in patients with bipolar disorder,
or (3) evidence that a clinical feature(s)
or correlate(s) of bipolar disorder is associated
with obesity. Ninety-two studies were reviewed.

Data Synthesis: Obesity is prevalent in
patients with bipolar disorder and is associated
with increased medical morbidity and poorer
psychiatric outcome. Variables that may interact
to influence the onset and maintenance of obesity
in bipolar disorder include genetic factors,
neurotransmitter abnormalities, atypical
depression, eating behaviors, pharmacotherapy,
age, gender, socioeconomic status, and
physical inactivity.

Conclusions: Although the exact causes of
obesity in bipolar disorder undoubtedly vary
across patients, the etiologic cascade, which in-
cludes biological, psychological, and sociodemo-
graphic variables, ultimately directly or indirectly
affects levels of physical activity and eating be-
havior, leading to obesity in this population. Be-
havioral interventions aimed at targeting physical
inactivity and overeating in bipolar disorder pa-
tients are needed, as are better screening and
treatment for binge eating. Finally, there is a
clear need for ongoing research to explicate the
causes and consequences of obesity across levels
of analysis.

(J Clin Psychiatry 2006;67:904–915)

here is increasing interest among researchers and
clinicians in the relationship between mood dis-T

orders, particularly bipolar disorder (BD), and obesity.
Clinical research has suggested that more than half of all
treatment-seeking BD patients are overweight or obese.1

Yet, little is known about the mechanisms involved in the
onset and maintenance of obesity in BD. Most of the re-
search in this area has examined the iatrogenic effects of
medications used to treat BD.2–5 Although weight-related
effects of psychotropic medications (e.g., lithium, second
generation antipsychotics, anticonvulsants) may account
for weight gain in some individuals with BD, the co-
occurrence of obesity and BD was observed long before
the advent of current medications,6 and it is highly un-
likely that all changes in weight observed in BD patients
are induced by drug treatment. Other risk factors such as
genetic predisposition, course of illness, and psychiatric
comorbidity are undoubtedly involved in the onset and
maintenance of obesity in BD.

Kendler7 addressed the problem of explaining compli-
cated medical and psychiatric phenomena in a recent ar-
ticle calling for a new philosophical framework for psy-
chiatry. Specifically, he noted that all major psychiatric
conditions are complex and multifactorial. Thus, although
it may be tempting to search for big, simple etiologic ex-
planations, the reality is that all major psychiatric phe-
nomena arise from multiple, interacting etiologic path-
ways or “levels of analysis.”7(p435) The task for psychiatry
is to adopt an “integrative pluralism”7(p437) approach,
whereby scientists seek to understand how these multiple
etiologic pathways interact to produce psychopathology.

Accordingly, there are multiple parameters at different
levels of analysis that may influence the development
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of obesity in BD. These include biological processes (e.g.,
genetic predisposition, biological dysfunction, treatment
with weight-gain–inducing medications), psychological
factors (e.g., family environment, phenomenology of de-
pressive symptoms, psychiatric comorbidity), and socio-
demographic factors (e.g., age, socioeconomic status),
some or all of which impact behaviors (i.e., inactivity,
overeating) proximal to the onset and maintenance of
overweight. A summary of these variables and their hy-
pothesized interactions is presented in Figure 1.

To obtain relevant articles for the present review, we
conducted MEDLINE (1966–2005) and PsycInfo (1872–
2005) searches of all English-language articles using the
keywords obesity, body weight, weight gain, and meta-
bolic syndrome combined with bipolar disorder, depres-
sion, atypical depression, binge eating, and pharmaco-
therapy. We also examined the reference sections of all
identified articles and literature reviews. Studies were se-
lected if they (1) described the prevalence of obesity (or
a related condition, e.g., metabolic syndrome) in patients
with BD, (2) described correlates of obesity (or a related
condition) in patients with BD, (3) provided evidence that
a clinical feature or correlate of BD is associated with
obesity (e.g., evidence that individuals with atypical de-
pression are at increased risk for overweight), (4) pro-
vided evidence of an interaction between 1 or more levels
of analysis associated with obesity in BD (e.g., weight-
gain–inducing medications [biological factor] increase
thirst resulting in increased consumption of high calorie
beverages [behavior]), or (5) helped to explain the pres-
ence of an obesity correlate in patients with BD (e.g.,
binge eating as a mechanism for regulating negative af-
fect in BD). We also compared studies of obesity and BD

with respect to biological processes, psychological fac-
tors, sociodemographic factors, and behavior. Ninety-two
studies were reviewed.

OBESITY IN BIPOLAR DISORDER:
THE SCOPE OF THE PROBLEM

Obesity is common in patients with BD. Prevalence
estimates indicate that up to 68% of treatment-seeking
BD patients are overweight or obese.1 Moreover, there
is evidence that BD patients are at increased risk for
overweight and obesity relative to normal population
samples and other psychiatric control groups. For ex-
ample, Elmslie and colleagues8 compared rates of over-
weight, obesity, and abdominal obesity in 89 euthymic
BD outpatients and 445 age- and sex-matched controls.
They found that female BD patients had significantly
higher rates of overweight (44% vs. 25%), obesity (20%
vs. 13%), and abdominal obesity (59% vs. 17%) than fe-
male controls; male BD patients also had higher rates of
obesity (19% vs. 10%) and abdominal obesity (58% vs.
35%) than controls. Similarly, McElroy and colleagues1

concluded a recent review of the relationship between
obesity and mood disorders by observing that some sub-
types of mood disorder appear to be more strongly asso-
ciated with overweight and obesity than others. The sub-
types most strongly associated with obesity included
depression with atypical features, depression with juve-
nile onset, and BD.

Research also suggests that many medical correlates
of obesity, including impaired glucose tolerance,9 diabe-
tes mellitus,10,11 and death from cardiovascular disease,12

are prevalent in patients with BD. Of note are recent find-
ings that indicate that point prevalence rates of the “meta-
bolic syndrome” (defined in the third report of the Na-
tional Cholesterol Education Program [NCEP ATP III]13

as having 3 or more of the following aberrant physical
characteristics: [1] abdominal obesity, [2] hypertriglyc-
eridemia, [3] low high-density lipoprotein cholesterol
[HDL-C], [4] high blood pressure, and [5] fasting hyper-
glycemia) are elevated in patients with BD relative to
point prevalence rates for the general U.S. population.
For example, Basu and colleagues14 reported that 42% of
a sample of 33 patients with schizoaffective disorder-
bipolar type met NCEP ATP III criteria for the metabolic
syndrome as compared to 24% of the general U.S. popu-
lation at the time of the study. Likewise, Fagiolini et al.15

found that 30% of a sample of 171 BD patients met
NCEP ATP III criteria for the metabolic syndrome. Forty-
nine percent of patients met the criterion for abdominal
obesity, 41% met the criterion for hypertriglyceridemia,
23% met the criterion for abnormal HDL-C, 39% met
the criterion for hypertension, and 8% met the criterion
for diabetes mellitus. These findings have important im-
plications for the medical treatment of patients with BD.

Figure 1. Biopsychosocial-Behavioral Model of Obesity in
Bipolar Disorder
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There is evidence that the convergence of cardiovascular
risk factors represented by the metabolic syndrome con-
fers additional risk for disease above and beyond the
individual risk factors.13 Indeed, studies have documented
that the metabolic syndrome is associated with up to
5-fold increased risk of mortality due to coronary heart
disease16 and up to 9-fold increased risk of developing
type 2 diabetes mellitus.17

Obesity frequently complicates treatment for patients
with BD. Weight gain is a common factor in medication
discontinuation,18 and studies have documented that
obesity is associated with increased medical morbidity19

and poorer psychiatric outcome. For example, in a study
of 644 BD outpatients, McElroy et al.20 found that obese
(body mass index [BMI] = 30.0–39.9) and “extremely
obese” (BMI ≥ 40.0) patients were 2 to 3 times as likely
as patients who were normal weight (BMI ≤ 24.9) or
overweight (BMI = 25.0–29.9) to have current hyperten-
sion and diabetes mellitus; extremely obese patients also
were more likely to have arthritis. Similarly, Fagiolini and
colleagues21 found that obese patients with bipolar I disor-
der had significantly more previous depressive and manic
episodes than nonobese patients. Obese patients also pre-
sented with more severe and difficult-to-treat index affec-
tive episodes and were more likely than nonobese patients
to experience a depressive recurrence following acute
treatment. Finally, 2 recent studies have suggested a rela-
tionship between obesity and suicidal ideation and behav-
ior in patients with BD.15,22 Specifically, Fagiolini and col-
leagues22 reported a positive correlation between BMI and
history of suicide attempts in 175 patients with bipolar I
disorder. They also found that BD patients who met crite-
ria for the metabolic syndrome and BD patients with ab-
dominal obesity were significantly more likely than BD
patients without these medical comorbidities to report a
history of suicide attempt(s).15

EXPLAINING OBESITY IN BIPOLAR DISORDER

Levels of Analysis
Because the sequence of events leading to obesity

in BD is complex, it is unlikely that all aspects of a hypo-
thetical model will have equal salience for all BD pa-
tients. Different processes may interact with parameters at
different levels of analysis for individual patients, result-
ing in numerous pathways leading to obesity in BD. Ac-
cordingly, it becomes virtually impossible to explicate ev-
ery one of the manifold factors that may be involved in
the onset and maintenance of obesity in BD. To provide
further clarification, we present a hypothetical case as an
example. We will return to this case over the course of the
article as a means of illustrating how biological processes,
psychological factors, sociodemographic factors, and be-
havior might interact to influence the onset and mainte-
nance of obesity in a single BD patient.

Case Example
Ms. B is a 45 year-old single, white woman with a 20-

year history of BD. On presentation, she is 5 ft 3 in tall
and weighs 195 lb (BMI = 34.5). Although Ms. B com-
pleted a bachelor’s degree in biology and worked as
a laboratory technician for 15 years, she is currently un-
employed and receives Social Security benefits. She lives
alone and does not have any children.

Like the majority of BD patients, Ms. B’s bipolar
illness is dominated by periods of clinical and subclinical
depression. During depressive episodes, Ms. B reports
that she has “no energy” and sleeps for 12 to 14 hours per
day. She also describes that she feels hungry “all the
time,” frequently snacking on breads, cereals, and fast
foods. Ms. B experienced a particularly severe depressive
episode approximately 5 years ago during which she had a
“nervous breakdown” at work and requested that her psy-
chiatrist help her apply for disability. Ms. B identifies at
least 15 separate depressive episodes over the past 20
years, each lasting between 3 and 9 months.

Ms. B also describes a history of clinically significant
manic symptoms with onset during her late 20s. She re-
ports that these symptoms last approximately 7 to 8 days
and include elevated mood, decreased sleep, impulsive
behavior, grandiosity, and pressured speech. Although she
states that she feels “good” and is “more social” during
these manic episodes, Ms. B notes that she frequently
“gets [her]self into trouble,” particularly with respect to
spending money and sexual promiscuity. Ms. B is unsure
of the total number of manic episodes she has experienced
over the course of her life, but estimates that they have
occurred at least 10 times since their onset.

Ms. B reports that she has been overweight “my whole
life” and that both of her parents (who are now deceased)
had weight problems. She describes that as a child, she
had a preference for sweets and “junk” foods (e.g., candy,
potato chips) and that she never enjoyed sports or other
physical activities. Ms. B reports onset of “binge” eating
episodes when she was in high school. Specifically, Ms. B
describes that as a sophomore she began experiencing
sporadic “out of control” eating episodes during which
she would consume unusually large quantities of food
(e.g., 1 half gallon of ice cream, a 9'' × 11'' sheet cake
from a local bakery) in a circumscribed period of time
(i.e., 1–2 hours). These binge eating episodes increased in
frequency to 2 to 3 times per week after Ms. B entered
college. Ms. B denies any history of compensatory behav-
iors (e.g., self-induced vomiting, laxative abuse). She re-
ports that the binge eating episodes “come and go” de-
pending on her mood and life circumstances and that she
is particularly vulnerable to out-of-control eating at times
when she feels lonely, anxious, or depressed. Ms. B notes
that she has experienced a recent increase in the fre-
quency of her binge eating episodes during the years since
she stopped working. She has few friends and enjoys a
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limited number of social activities, preferring to stay at
home and watch television. Ms. B reports an average of 1
to 2 binge eating episodes per week for the past 3 years.

Ms. B’s symptom history is consistent with diagnoses
of bipolar I disorder and binge eating disorder; however,
her eating disorder has never been diagnosed or treated.
Ms. B has been treated with numerous psychotropic medi-
cations over the years including lithium, divalproex, olan-
zapine, risperidone, amitriptyline, trazodone, clonaze-
pam, lorazepam, and mirtazapine. She is currently taking
lithium, risperidone, and mirtazapine. Ms. B reports a
weight gain of at least 40 lb in the years since she began
pharmacotherapy.

BIOLOGICAL PROCESSES

Genetic Predisposition
Numerous genetic processes may contribute to the de-

velopment of obesity in patients with BD. Early concep-
tual models23 hypothesized that a common genetic diathe-
sis might underlie the 2 conditions such that genes that
predispose patients to BD might also predispose them
to obesity. There is evidence that rates of BD are elevated
in family members of obese individuals. Black and col-
leagues24 obtained family history data from 88 morbidly
obese patients presenting for vertical banded gastroplasty
and 33 healthy controls. They found significantly higher
lifetime rates of depression (18% vs. 4%), BD (3% vs.
0%), and antisocial personality disorder (3% vs. 0%) in
the first-degree relatives of the morbidly obese probands
as compared to the relatives of control subjects.

Investigators also have identified several potential can-
didate genes for a genetic relationship between obesity
and BD. For example, Philibert et al.25 reported that
HOPA (also known as thyroid receptor-associated protein
230) polymorphisms were associated with increased risk
for both obesity and depression in a cohort of 112 Iowa
adoptees. Likewise, Comings and colleagues26 found sig-
nificant correlations between a human obesity gene poly-
morphism (D7S1875) and BMI, depression, and anxiety
in a sample of 211 men and women. Finally, Chagnon et
al.27 employed model-based genetic linkage analyses to
test the hypothesis that antipsychotic-induced weight gain
in BD is the result of genetic susceptibility. They found a
suggestive linkage on chromosome 12q24, indicating that
the pro-melanin-concentrating hormone (PMCH) gene
may be involved in the onset of treatment-related obesity
in BD. Interestingly, no linkage signals were detected
for obesity alone, leading the authors to speculate that
the PMCH gene is specifically related to antipsychotic-
induced weight gain.

Personal and family history of obesity also may help to
explain why some BD patients are at increased risk for
weight gain and obesity. There is considerable evidence
that genetic variables play a role in the development of

obesity.28 Moreover, among BD patients, personal and
family vulnerability to obesity may place individuals at
risk for weight gain in the presence of other known obe-
sity risk factors (e.g., weight-gain–inducing medications,
atypical depressive symptoms, decreased physical activ-
ity, overeating). Likewise, personal and family history of
obesity may influence the development of these obesity
risk factors. For example, personal and family history
of obesity are likely to be risk factors for the development
of binge eating in patients with BD. Community studies
have reported that rates of childhood and parental obesity
are elevated in women with bulimia nervosa relative to
women with other psychiatric conditions and healthy con-
trols.29,30 There also is evidence that women with binge
eating disorder are more likely to have a history of child-
hood obesity as compared to women with non–eating-
related psychiatric disorders.29

Finally, genetic processes may influence other poten-
tial obesity-related risk factors, leading to weight gain in
patients with BD. For example, there is evidence that ge-
netic mechanisms play a role in the development of atypi-
cal depression and binge eating.31,32 Genetic processes
also may influence personal preferences for food and ac-
tivity33–35 and neurobiological abnormalities known to be
associated with obesity and eating disorders.36,37

Biological Perturbations
Although we were unable to locate any studies that

have directly examined the relationship between the biol-
ogy of obesity (or a related disorder) and the biology
of BD, several common neuroendocrine and neurotrans-
mitter abnormalities have been associated with these con-
ditions. This research should be interpreted with caution,
as most studies have failed to control for mood and weight
when assessing biological correlates of obesity and BD.
In addition, the absence of prospective research in this
area makes it impossible to determine whether biological
dysfunction antedates the onset of obesity and BD or de-
velops as a result of these conditions or the medications
used to treat them. Nevertheless, biological abnormalities
that may help to explain the development of obesity in BD
include dysregulation of the central serotonin and dopa-
mine systems,38–42 increased norepinephrine turnover,38,43

and hyperactivity of the hypothalamic-pituitary-adrenal
(HPA) axis.36,44,45

Interestingly, some research suggests that certain
biological correlates of obesity are more strongly
associated with BD than with unipolar depression.
For example, Rybakowski and Twardowska46 performed
a combined dexamethasone/corticotropin-releasing hor-
mone test on 16 patients with bipolar depression and 24
patients with major depressive disorder. They found sig-
nificantly higher cortisol concentrations during acute de-
pressive episode in BD patients as compared to patients
with unipolar depression. Remitted BD patients also dem-
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onstrated higher cortisol concentrations (assessed 30–60
minutes after corticotropin-releasing hormone infusion)
than patients with remitted major depressive disorder.
Based on these findings, the authors conclude that HPA
axis dysregulation is significantly more pronounced in in-
dividuals with bipolar affective illness than in those with
unipolar depression.

Clinical studies suggest that patients with BD are at el-
evated risk for abdominal obesity as compared to indi-
viduals with unipolar depression1 and normal controls.8

These findings may be explained in part by the presence
of HPA axis hyperactivity in BD. In particular, there
is evidence that hypercortisolemia is associated with
abdominal obesity in depressed individuals. For example,
Weber-Hamann et al.47 classified 22 postmenopausal
women with major depressive disorder as “hypercorti-
solemic” (free cortisol concentration > 25 nmol/L; N =
11) or “normocortisolemic” (N = 11) based on salivary
assessment of free cortisol. They found significantly
higher intra-abdominal fat deposits in the hypercorti-
solemic patients as compared to the normocortisolemic
patients. These findings are consistent with those of
Thakore and colleagues,48 who reported that intra-
abdominal fat and waist-to-hip ratio were positively cor-
related with plasma cortisol in 7 premenopausal women
with major depression.

Neurotransmitter abnormalities also may influence
obesity-related behaviors in patients with BD. For ex-
ample, decreased cerebrospinal fluid serotonin metabolite
levels have been shown to predict decreased satiety
and increased carbohydrate consumption in obese women
with abdominal obesity.38 Decreased central serotonin
functioning and HPA axis hyperactivity also have been
associated with binge eating and bulimia nervosa.49

Finally, there is considerable interest in the relation
among depression (including bipolar depression), obesity,
and the metabolic syndrome. Prospective research has
demonstrated that depressive symptoms predict onset of
the metabolic syndrome in healthy, middle-aged wom-
en.50 Moreover, biological studies have identified several
characteristics of the metabolic syndrome, including glu-
cose intolerance and insulin resistance,51,52 hypertri-
glyceridemia,15 decreased HDL-C,53 and abdominal obe-
sity,1 in samples of BD patients. What remains unclear
is whether the metabolic syndrome is a cause or a conse-
quence of overweight and obesity in patients with BD.
Prospective studies are needed to elucidate the timing of
obesity and metabolic syndrome onset in BD patients and
the biological mechanisms that may contribute to these
processes.

Pharmacotherapy With
Weight-Gain–Inducing Medications

There is considerable interest in the association be-
tween obesity and psychotropic medications used to treat

BD. Although an extensive review of this relationship is
beyond the scope of the current article (for more thorough
reviews, see Keck and McElroy2 and Nemeroff3), several
recent findings are noteworthy. In particular, studies of
BD outpatients have found that BMI is positively corre-
lated with the number of weight-gain–inducing medica-
tions to which a patient has been exposed20 and the spe-
cific types of medications to which a patient has been
exposed.8 For example, in a study of 89 BD outpatients,
Elmslie and colleagues8 found that patients who were
treated with antipsychotic medications were significantly
more obese than patients who were treated with other
drug combinations or no pharmacotherapy. Interestingly,
there was no association between the length of time a pa-
tient had been on his or her current medication regimen
and BMI or obesity.

Researchers have identified several attributes that ap-
pear to increase a patient’s risk of gaining weight during
pharmacotherapy. These include female gender, low pre-
treatment BMI, eating under stress, narcissistic personal-
ity traits, premorbid or family history of obesity, and dra-
matic weight fluctuations during adulthood.54,55 Although
several studies have shown that personal or family history
of obesity is associated with increased risk for weight
gain during phamacotherapy,54 at least one recent investi-
gation suggests that normal weight and overweight pa-
tients are at greater risk for medication-induced weight
gain than obese patients. Fagiolini and colleagues56 exam-
ined the effects of acute and 12-month maintenance phar-
macotherapy on weight change in 50 outpatients with
bipolar I disorder. They found that normal weight and
overweight, but not obese, patients gained a significant
amount of weight during acute treatment; only normal
weight patients continued to gain weight during mainte-
nance treatment.

There are several pathways by which medication expo-
sure might influence the onset and maintenance of obesity
in BD. For example, weight-gain–inducing medications
may stimulate appetite via disruption of neurochemical
processes in the brain. Lithium has been shown to exert
insulin-like activity on carbohydrate metabolism in some
patients, which may indirectly stimulate appetite.2 In ad-
dition, both lithium and valproate appear to have direct
appetite-stimulating effects at the hypothalamus.2 Finally,
second generation antipsychotic medications (e.g., cloza-
pine, olanzapine) disrupt serotonin, cholinergic, and his-
tamine receptors, which may increase appetite and render
adipocytes less efficient at managing fat storage and
release.54,57

The consumption of high calorie beverages as a means
of relieving thirst associated with psychotropic medica-
tions is another possible mechanism of drug-induced
weight gain in BD. In their study of 89 BD outpatients,
Elmslie and colleagues58 found that female BD patients
who were taking antipsychotic medications alone or
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in combination with other drugs had significantly higher
overall sugar intakes (derived primarily from nonalco-
holic beverages) than other patients. Thirst and the con-
sumption of high calorie beverages also have been ob-
served in patients taking mood stabilizers (i.e., lithium
and valproate).2

Finally, psychotropic medications might interact with
other known obesity correlates and risk factors to in-
fluence weight gain in patients with BD. As noted
above, personal and family history of obesity increases
a patient’s risk of gaining weight during pharmaco-
therapy.54 In addition, it is possible that the appetite-
stimulating effects of some psychotropic medications
might exacerbate comorbid binge eating or interact with
atypical depressive symptoms like hypersomnia and de-
creased activity to produce weight gain and obesity in
BD. Likewise, sedation associated with some psycho-
tropic medications might exacerbate inactivity, also lead-
ing to weight gain and obesity in BD.

Case Example
With a BMI of 34.5, Ms. B is “moderately obese”

(class I obesity). Several biological processes may
be implicated in her weight status. First, Ms. B reports
a personal and family history of obesity that may
reflect a genetic diathesis for obesity and also may in-
teract with other obesity-related risk factors including
weight-gain–inducing medications, atypical depressive
symptoms (i.e., hypersomnia, hyperphagia, and decreased
energy), and her preference for high calorie foods and
sedentary activities (e.g., watching television). Second,
heritable factors and neurochemical abnormalities (e.g.,
decreased central serotonin functioning, HPA axis hyper-
activity) may have contributed to Ms. B’s atypical depres-
sive symptomatology and binge eating. Of note is the pos-
sibility that Ms. B’s personal and family history of obesity
may have increased her risk for the onset of binge eating
in high school. Third, genetic and neurobiological (e.g.,
decreased serotonin functioning) processes may have
contributed to Ms. B’s childhood preference for high
calorie foods and her dislike of physical activity. Fourth,
Ms. B has been treated with numerous psychotropic med-
ications including mood stabilizers (i.e., lithium and
divalproex), antidepressants (i.e., mirtazapine and ami-
triptyline), and second generation antipsychotics (i.e.,
olanzapine, and risperidone) that have been shown to be
associated with weight gain and obesity in BD.2,3 More-
over, Ms. B’s gender and personal and family history of
obesity place her at increased risk for weight gain during
pharmacotherapy, although her current obesity might sug-
gest that she has reached a plateau with respect to medica-
tion-induced weight gain.56 Finally, it is possible that the
appetite-stimulating effects of medications like olanza-
pine, risperidone, mirtazapine, amitriptyline, lithium, and
divalproex might have exacerbated Ms. B’s atypical de-

pressive symptomatology and binge eating, leading to in-
creased weight gain and obesity.

PSYCHOLOGICAL FACTORS

Bipolar Depression
Prospective research has shown that depressive symp-

toms confer increased risk for weight gain and obesity,1

central adiposity,59,60 type 2 diabetes mellitus,61 and the
metabolic syndrome.50 These findings are of particular
relevance for patients with BD because these individuals
tend to spend the majority of their time experiencing
clinical and subclinical depression.62,63 Moreover, with
notable exceptions,8,20 recent studies have found that de-
pression history is an important correlate of obesity in
BD.21,56 For example, in a study of 50 outpatients with bi-
polar I disorder, Fagiolini and colleagues56 found a posi-
tive relationship between number of previous depressive,
but not manic, episodes and being overweight or obese at
study entry. Baseline depression severity also was posi-
tively related to increase in BMI during acute pharmaco-
therapy.

There is evidence that bipolar depression differs from
unipolar depression in important ways that may place
patients at risk for weight gain and obesity. In particular,
research has documented that physical inactivity and
psychomotor retardation more frequently characterize
the depressive episodes of BD patients than they do
unipolar depressed patients63–66 (but see references 67
and 68). Available data also suggest that “atypical” de-
pressive symptoms, including hypersomnia, hyperphagia
(or weight gain), and leaden paralysis (i.e., the physical
sensation of having limbs that feel heavy or like lead),
are more common in patients with bipolar versus unipo-
lar depression65,69,70 (but see reference 71). For example,
Mitchell and colleagues65 reported that BD patients
scored significantly higher than patients with major de-
pression on measures of leaden paralysis and hypersom-
nia. Similarly, Benazzi72 reported that 64% of a sample of
178 patients with atypical depression met criteria for bi-
polar I or bipolar II disorder.

Community studies provide support for a relationship
between atypical depressive symptoms and overweight
and obesity.73,74 For example, Kendler et al.32 character-
ized the depression profiles of 1029 female-female twin
pairs from the Virginia Twin Registry. They found that
women with atypical depression had significantly higher
mean body mass indices than women with mild or severe
“typical” depression.

Kendler and colleagues32 also assessed BMI in the co-
twins of women with atypical and mild and severe “typi-
cal” depression. They found that BMI was significantly
elevated in the co-twins of women with atypical depres-
sion. BMI also was elevated in co-twins of women with
mild typical depression, but this effect was about half as
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large as that reported for the atypical depression group.
Kendler and colleagues reported similar findings in
another study using the Virginia Twin Registry. Specifi-
cally, Sullivan et al.74 found that membership in an
atypical depression “class” (characterized by depressed
mood, anhedonia, appetite and weight increase, agitation,
and worthlessness/guilt) was strongly predictive of a co-
twin’s adjusted (for age and gender) BMI in a sample of
2927 male-male and male-female twin pairs.

Binge Eating Comorbidity
The association of binge eating, i.e., aberrant over-

eating accompanied by a feeling of loss of control, with
both obesity and mood disorders has been well docu-
mented.75,76 Clinical studies have shown that 23% to 46%
of individuals seeking obesity treatment report binge eat-
ing.77,78 There also is evidence that binge eating and binge
eating disorder are associated with weight gain, as well as
obesity onset and severity.75,79

Available data suggest that binge eating is prevalent in
patients with BD. Kruger and colleagues80 reported that
38% of a sample of 61 BD patients engaged in recurrent
episodes of binge eating, and 13% met diagnostic criteria
for binge eating disorder. Similarly, Ramacciotti et al.81

found that 27% of a sample of 51 patients with bipolar I
disorder met criteria for a current or lifetime diagnosis of
bulimia nervosa (N = 5) or binge eating disorder (N = 9).

Research also suggests that binge eating is associated
with obesity and medical and psychiatric morbidity in
patients with BD. McElroy and colleagues20 found that
13.5% of obese BD patients and 50% of “extremely
obese” BD patients had a self-reported lifetime history of
binge eating disorder, as compared to 4.9% of normal-
weight BD patients. Moreover, ongoing research in our
lab has shown that after controlling for obesity, BD pa-
tients who engage in weekly binge eating are more likely
to have at least 1 current medical or psychiatric comor-
bidity than BD patients who do not engage in recurrent
binge eating (J.E.W.; A.F.; T. Salopek, M.S.W.; M.D.M.,
unpublished data, June 2006).

Little is known about the mechanisms that may explain
the relationship among binge eating, obesity, and BD.
One hypothesis is that that binge eating and BD share
common pathophysiologic factors that increase the like-
lihood of their co-occurrence.82 This theory is supported
by epidemiologic data indicating that binge eating and
BD, particularly soft spectrum and subthreshold BD, co-
occur more frequently than would be expected by chance
alone,83–85 as well as research demonstrating phenomeno-
logical, longitudinal, biological, and treatment response
similarities between eating disorders and BD.82 There also
is evidence that genetic variables play a role in the devel-
opment of both binge eating86,87 and BD,88 and family his-
tory research suggests that binge eating and BD may have
common familial causal factors.89

Another hypothesis is that binge eating serves a func-
tional role in regulating negative affect. There is evi-
dence that negative affect plays a role in the onset and
maintenance of binge eating. A recent meta-analysis of
studies examining risk and maintenance factors for eat-
ing disorder pathology found that negative affect was a
significant predictor of both the onset of eating disor-
dered behaviors and the maintenance of binge eating.90

Moreover, some research suggests that affective instabil-
ity, which characterizes bipolar spectrum disorders,91

may be an especially potent predictor of binge eating.
Greenberg and Harvey92 assessed depressive symptoms,
biphasic mood shifts (i.e., shifts between elated and de-
pressed mood), dietary restraint, and binge eating in
a sample of 73 female undergraduates. They found that
the interaction of biphasic mood shifts and dietary re-
straint accounted for all of the variance in the relation
among depression, dietary restraint, and binge eating. Fi-
nally, binge eating is one of the diagnostic criteria for
borderline personality disorder,93 a condition character-
ized by affective instability that is frequently (mis)-
diagnosed in patients with BD.94

In addition to affective instability, research suggests
that atypical depressive symptoms and certain biological
correlates of BD (e.g., HPA axis hyperactivity, decreased
central serotonin functioning) are associated with binge
eating.32,49 Hence BD patients whose depressive episodes
are characterized by atypical depressive symptoms, or
patients with certain types of biological dysfunction,
may be at elevated risk for the onset of binge eating and
obesity. Kendler et al.32 assessed atypical depressive
symptoms and binge eating in their sample of 1029
female-female twin pairs. They found a significantly
higher lifetime prevalence of bulimia nervosa (19%) in
women with atypical depression as compared to women
with severe and mild “typical” depression (15.6% and
6.6%, respectively). Kendler and colleagues32 also re-
ported that co-twins of women with atypical depression
were at nearly 3 times greater lifetime risk for bulimia
nervosa relative to co-twins of women with mild depres-
sion, suggesting that there may be a genetic relationship
between atypical depression and binge eating.

Finally, some research suggests that binge eating on-
set precedes BD onset in patients with comorbid eating-
and mood-related psychopathology (but see Ramacciotti
et al.81). Kruger et al.80 reported that the onset of binge
eating disorder antedated the onset of affective disorder
by an average of 7 years in their sample of 8 patients with
comorbid bipolar I or bipolar II disorder and binge eating
disorder. These findings suggest that binge eating may be
a marker for the presence of affective instability prior to
the onset of BD. Indeed, studies of obese individuals in-
dicate that binge eating is associated with increased risk
for psychiatric and medical morbidity. In particular, re-
search has shown that relative to obese individuals who
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do not binge eat, obese binge eaters have higher rates of
Axis I and Axis II psychopathology,75,95,96 greater health
dissatisfaction,77 lower self-esteem,97 more cognitive fea-
tures of disordered eating,98 and higher body mass indi-
ces99 and are more likely to seek treatment.100 Binge eat-
ing also may help to explain why many BD patients are
already overweight or obese when they present for treat-
ment,56 as well the association between obesity and BD
symptom severity.21

Adverse Childhood Experiences
Community studies have indicated that childhood ad-

versity (i.e., physical, sexual, and emotional abuse and
neglect) is associated with increased body weight and risk
of obesity during adolescence and adulthood.101–103 For
example, in a 10-year prospective study of 1258 9- to 10-
year-old children, Lissau and Sorensen102 found that chil-
dren who were rated by their school health service as
“dirty and neglected” were 9.8 times more likely to be
obese in young adulthood than averagely groomed chil-
dren. Likewise, Williamson and colleagues103 found that
adults who reported physical, sexual, or emotional abuse
during childhood were 0.6 to 4.0 kg heavier on average
than adults who did not report childhood abuse. Frequent
verbal abuse and frequent physical abuse with injury were
most strongly associated with adult obesity in this study.

Available data suggest that 36% to 49% of BD patients
have a history of childhood abuse or neglect.104,105 There
are several pathways by which this childhood adversity
might contribute to obesity in BD. For example, general
population studies have documented an association be-
tween childhood abuse and increased risk for binge eat-
ing29; indeed, binge eating has been hypothesized to me-
diate the relationship between childhood sexual abuse
and adult obesity.106 In addition, there is evidence that ad-
verse childhood experiences are associated with indices
of BD illness severity including earlier age at BD onset,
increased comorbidity on Axes I, II, and III, rapid cy-
cling, and a higher rate of lifetime suicide attempts.104,105

Of particular relevance to the development of obesity
in BD is the relationship of childhood adversity to “re-
verse neurovegetative symptoms” (i.e., hypersomnia, hy-
perphagia, weight gain). Specifically, Levitan and col-
leagues107 reported that having a history of childhood
physical or sexual abuse was associated with a signifi-
cantly higher lifetime risk of experiencing reverse neu-
rovegetative symptoms in a sample of 8116 depressed
patients. Finally, some authors have hypothesized that
traumatic experiences, including childhood abuse, might
result in psychobiological disturbances, which could be
related to weight gain and obesity.106 For example, re-
duced serotonin activity has been associated with in-
creased rates of childhood physical and sexual abuse in
samples of women with bulimia nervosa108 and borderline
personality disorder.109

Case Example
Ms. B reports an extensive depression history (15 pre-

vious depressive episodes) and atypical depressive symp-
toms that may be directly related to her current weight
status and may also interact with other obesity-related
risk factors (e.g., personal and family history of obesity,
weight-gain–inducing medications). In addition, Ms. B
reports current and past binge eating that is exacerbated
by negative affect and may also be related to her atypical
depressive symptomatology.

SOCIODEMOGRAPHIC FACTORS

General population studies have identified several
sociodemographic variables that are associated with
increased risk for overweight and obesity, including
age (individuals 25–60 years of age are at highest
risk for weight gain and obesity),110,111 female gender,112

and African American ethnicity (for women, but not
men).110–113 Of note are numerous studies indicating an in-
verse relationship between socioeconomic status (SES)
and obesity, especially among women and individuals of
white ethnicity.114,115

Sociodemographic Factors and Obesity in BD
There is evidence that sociodemographic factors are

associated with rates of obesity in patients with BD. For
example, McElroy and colleagues20 reported that over-
weight, obese, and extremely obese patients were older
than normal-weight patients in their sample of 644 BD
outpatients. They also found that female BD patients were
more likely than male BD patients to be extremely obese;
male BD patients were more likely than female BD pa-
tients to be overweight. Fagiolini et al.56 reported similar
findings in their sample of 50 patients with bipolar I disor-
der. In particular, they found that male BD patients were
more likely to be overweight or obese than female BD pa-
tients. Finally, research supports the presence of an in-
verse relationship between SES and obesity in patients
with BD. McElroy and colleagues20 found that obese and
extremely obese BD patients had significantly lower in-
comes as compared to normal-weight and overweight BD
patients. Similarly, Fagiolini et al.21 reported that obese
BD patients had significantly fewer years of education
than nonobese BD patients.

Several theories may be proposed to explain socio-
demograhic disparities in the prevalence of overweight
and obesity in patients with BD. First, older patients may
be at greater risk for weight gain and obesity due to
a longer history of bipolar illness and treatment with
multiple weight-gain–inducing medications. Second, fe-
male BD patients may be at greater risk for extreme obe-
sity due to gender differences in the prevalence of psy-
chiatric factors related to weight gain and obesity. In
particular, research has shown that atypical depressive
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symptoms72,116,117 (but see reference 71) and binge eat-
ing118–121 are significantly more common in women than in
men. Finally, several mechanisms may be involved in
driving the inverse relationship between SES and obesity
in patients with BD. General population studies indicate
that women of higher SES, in particular, are more likely
to diet and to engage in physical activity, behaviors that
have been shown to reduce weight gain and obesity.114 In
addition, there is evidence that downward mobility (i.e., a
decrease in SES over one’s lifetime) is associated with
obesity114 and BD,122,123 although the direction of these ef-
fects has yet to be elucidated. Finally, family history may
play a role in the relationship among SES, obesity, and
BD. Sobal and Stunkard114 noted that the SES of parents is
one of the best predictors of SES in their grown children;
parental overweight, which may be associated with paren-
tal SES, also has been shown to predict obesity in grown
children.28

Case Example
Ms. B’s age, gender, and SES all place her at risk for

weight gain and obesity. Her 20-year history of BD, expo-
sure to numerous psychotropic medications, atypical de-
pressive symptoms, and comorbid binge eating all may
have influenced or been influenced by these sociodemo-
graphic factors. Moreover, as a white woman, Ms. B’s
low SES, as evidenced by her downward mobility, unem-
ployment, and receipt of Social Security benefits, likely
places her at risk for continued weight gain and obesity.
For example, like many individuals on a fixed income,
Ms. B relies primarily on canned and processed foods,
and the availability of fresh fruits and vegetables is lim-
ited in her neighborhood. Likewise, there are few recre-
ational facilities or parks where Ms. B can exercise.

BEHAVIOR

Ultimately, obesity results from an energy imbalance;
that is, energy intake must exceed energy expenditure
in order for weight gain to occur.124 This means that be-
havioral processes (i.e., physical inactivity and overeat-
ing) must be involved in virtually every pathway leading
to obesity in BD.

Numerous studies have documented the association of
reduced physical activity, increased appetite, and a high
calorie diet to weight gain and obesity in normal popula-
tions,125,126 as well as individuals with BD.20,58 For ex-
ample, McElroy et al.20 found a significant negative corre-
lation between amount of exercise and BMI in their study
of 644 BD outpatients. Similarly, Elmslie et al.58 reported
that their sample of 89 BD outpatients (19% of whom
were obese) engaged in significantly fewer episodes of
low-to-moderate–intensity and high-intensity physical
activity over a 4-week period than 445 age- and sex-
matched controls (12% of whom were obese). Elmslie

and colleagues58 also reported that total daily sucrose in-
take, mean percentage of energy from carbohydrate, and
total available carbohydrate were higher in BD patients as
compared to the control group. Specifically, BD patients
consumed significantly more nonalcoholic beverages,
cakes, and sweets than control subjects.

We already have reviewed several mechanisms that
may help to explain why sedentary behavior and over-
eating are prevalent in patients with BD including
neurotransmitter and neuroendocrine dysfunctions (e.g.,
decreased central serotonin functioning, HPA axis hyper-
activity), thirst resulting from psychotropic medications,
atypical depressive symptoms, comorbid binge eating,
and low SES (which is associated with decreased physical
activity and less frequent dieting, especially in women114).
In addition to these direct effects on weight gain in pa-
tients with BD, behavioral processes undoubtedly interact
with other mechanisms to produce obesity in this popula-
tion. Of note is the likelihood that a genetic vulnerability
to obesity might increase a patient’s risk of gaining
weight in the presence of a sedentary lifestyle and high
calorie diet. Obesity researchers have long noted the im-
portance of focusing on gene-environment interactions in
an effort to better understand individual differences in
weight gain and obesity.33 Moreover, general population
studies have found that ingestion of a high-fat diet is
related to weight gain in women with a familial predispo-
sition to obesity.33 It also is possible that preferences for
high-fat foods and sedentary activities, which are at least
partially influenced by genetic factors,33,34 might lead to
increased caloric intake and weight gain in BD. Finally,
individuals with a diathesis for BD and obesity may be
particularly likely to self-soothe with palatable, high-fat
foods.

CONCLUSION

Obesity is prevalent in patients with BD and is associ-
ated with increased medical morbidity and poorer psychi-
atric outcome. Consequently, there is a compelling need
for researchers and clinicians to better understand the
complex and multifactorial nature of the cascade of
events that leads to obesity onset and maintenance in this
population. Explication of these etiologic pathways may
help us to develop effective interventions aimed at pre-
venting and treating weight gain in BD patients and
enhancing the outcome of mood disorder treatment. Al-
though the exact causes of obesity in BD remain un-
known, substantial evidence documents the salience of
biological, psychological, and sociodemographic vari-
ables in the onset and maintenance of obesity. However,
as demonstrated by the case example, the relevance of
each of these factors within levels of analysis will vary
across individuals. Nevertheless, the etiologic cascade,
which includes factors such as genetic vulnerability,
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atypical depressive symptomatology, pharmacotherapy,
and SES, ultimately will directly or indirectly affect levels
of physical activity and eating behavior. One task for fu-
ture research is to develop behavioral interventions aimed
at targeting physical inactivity and overeating in patients
with BD. There also is a need to incorporate screening and
treatment for binge eating problems in patients with BD.
Finally, future research targeting a clearer understanding
of the causes and consequences of obesity across levels of
analysis may lead to better treatments for both obesity and
BD.

Drug names: clonazepam (Klonopin and others), clozapine
(Clozaril, FazaClo, and others), divalproex (Depakote), lithium
(Eskalith, Lithobid, and others), lorazepam (Ativan and others),
mirtazapine (Remeron and others), olanzapine (Zyprexa), risperidone
(Risperdal), trazodone (Desyrel and others).
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