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Objective: We reviewed evidence regarding a
possible rel ationship between mood disorders and
obesity to better inform mental health profession-
als about their overlap.

Method: We performed a MEDLINE search
of the English-language literature for the years
19662003 using the following terms: obesity,
overweight, abdominal, central, metabolic syn-
drome, depression, mania, bipolar disorder, binge
eating, morbidity, mortality, cardiovascular, dia-
betes, cortisol, hypertriglyceridemia, sympathetic,
family history, stimulant, sibutramine, antiobesity,
antidepressant, topiramate, and zonisamide. We
evaluated studies of obesity (and related condi-
tions) in persons with mood disorders and of
mood disorders in persons with obesity. We
also compared studies of obesity and mood dis-
orders regarding phenomenology, comorbidity,
family history, biology, and pharmacologic
treatment response.

Results: The most rigorous clinical studies
suggest that (1) children and adolescents with
major depressive disorder may be at increased
risk for developing overweight; (2) patients with
bipolar disorder may have elevated rates of over-
weight, obesity, and abdominal obesity; and (3)
obese persons seeking weight-loss treatment may
have elevated rates of depressive and bipolar
disorders. The most rigorous community studies
suggest that (1) depression with atypical symp-
tomsin femaesis significantly more likely to be
associated with overweight than depression with
typical symptoms; (2) obesity is associated with
major depressive disorder in females; and (3) ab-
dominal obesity may be associated with depres-
sive symptoms in females and males; but (4) most
overweight and obese persons in the community
do not have mood disorders. Studies of phenom-
enology, comorbidity, family history, biology,
and pharmacologic treatment response of mood
disorders and obesity show that both conditions
share many similarities along all of these indices.

Conclusion: Although the overlap between
mood disorders and obesity may be coincidental,
it suggests the two conditions may be related.
Clinical and theoretical implications of this
overlap are discussed, and further research
iscalled for.

(J Clin Psychiatry 2004;65:634—651)

J Clin Psychiatry 65:5, May 2004

Erik B. Nelson, M.D.; Paul E. Keck, Jr., M.D.; and Charles B. Nemeroff, M.D., Ph.D.

Received June 19, 2003; accepted Dec. 18, 2003. Fromthe
Psychopharmacol ogy Research and Eating Disorders and Obesity
Research and Treatment Programs, University of Cincinnati College
of Medicine, Cincinnati, Ohio (Drs. McElroy, Kotwal, Nelson, and Keck);
United Health Network, Canton, Ohio (Dr. Malhotra); and Department
of Psychiatry and Behavioral Sciences, Emory University School
of Medicine, Atlanta, Ga. (Dr. Nemeroff).

Financial disclosure appears at the end of thisarticle.

Corresponding author and reprints: Susan L. McElroy, M.D.,
Psychopharmacol ogy Research Program, Department of Psychiatry, P.O.
Box 670559, University of Cincinnati College of Medicine, 231 Albert
Sahin Way, Cincinnati, OH 45267-0559 (e-mail: susan.mcelroy@uc.edu).

W hether or not mood disorders and obesity are
related has been a focus of scientific debate for
over 50 years.*™ Unfortunately, a recent comprehensive
review of obesity for mental health professionals did not
address this controversy.* However, in arecent review of
“ obesity-depression associations in the population,” Faith
et al.”® concluded that there were “likely multiple obesity-
depression covariations in the population, rather than a
single pattern of association”®** and that there was need
for “greater collaboration between depression and obesity
specialists.” %9

Many emerging lines of evidence suggest that reex-
amination of apotential relationship between mood disor-
ders and obesity isin order, particularly for mental health
professionals. In this regard, the significant overlap be-
tween mood disorders and obesity in clinical populations
may be the most important. Weight gain, overweight, and
obesity frequently complicate the treatment of mood dis-
orders.***" Conversely, depressive symptoms and mood
disorders are common in persons of all ages seeking treat-
ment for obesity,"*?** as well as some of the general
medical conditions associated with obesity, such astype 2
diabetes,”? coronary artery disease,®®=" and cerebrovas-
cular disease.*** However, the reasons for this overlap
are not understood.

First, iatrogenic factors likely play arole. Many of the
drugs used to treat mood disorders are associated with
weight gain,**** whereas some of the drugs used to treat
the general medical conditions that co-occur with obesity
may induce mood symptoms.®

Second, both mood disorders®** and obesity***** are
increasingly severe public health problems. Substantial
evidence indicates obesity has increased in prevalence in
children* and adults™* in the general population from at
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least the 1970s to the present. Birth cohort data suggest
mood disorders may be becoming more prevalent in
younger populations.*>**Thus, mood disorders and obe-
sity may be co-occurring to a greater degree simply by
chance alone.

Third, mounting family history, twin, and genetic data
suggest that both mood disorders®**+" and obesity*®> are
polygenic, heterogeneous conditions. Since epidemio-
logic data have shown there may be “multiple obesity-
depression covariations’ in the population, mood disor-
ders and obesity may share common inherited pathogenic
factors.™®

It is therefore unknown how much of the clinical
overlap between mood disorders and obesity is due to iat-
rogenic factors, the chance co-occurrence of 2 common
conditions, shared inherited pathogenic factors, or various
combinations of these possibilities. A better understand-
ing of this overlap would likely lead to improved treat-
ment of the co-occurrence of mood disorders and obesity
and possibly of theindividual conditions.

METHOD

To more carefully explore the relationship between
mood disorders and obesity, we surveyed the literature
for studies of obesity (and the obesity-related conditions
overweight, abdominal obesity, and the metabolic syn-
drome*53%%) in mood disorders and, conversely, of mood
disorders (and their related conditions) in obesity. We also
searched for studies examining the phenomenology, psy-
chiatric and general medical comorbidity, family history,
biology, and pharmacol ogic treatment response of obesity
and compared these studies with similar studies of mood
disorders. We performed a MEDLINE search of the
English-language literature for the years 1966-2003 us-
ing the following terms: obesity, overweight, abdominal,
central, metabolic syndrome, depression, mania, bipolar
disorder, binge eating, morbidity, mortality, cardiovascu-
lar, diabetes, cortisol, hypertriglyceridemia, sympathetic,
family history, stimulant, sibutramine, antiobesity, antide-
pressant, topiramate, and zonisamide.

We review these studies and discuss some of the clini-
cal and theoretical implications of the overlap between
mood disorders and obesity.

RESULTS

Studies of Obesity in Mood Disorders

We found 15 studies of obesity or obesity-related con-
ditions (e.g., overweight or abdominal obesity) in persons
with syndromal mood disorders.*218204%%¢ (We did
not include studies of psychotropic-associated weight
gain unlessthey also evaluated body weight status.) These
were a comparison of rates of obesity across different de-
pressive subtypes in a female twin registry,” 2 prospec-
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tive studies of development of overweight or obesity
in children and adolescents with major depressive dis-
order,**" a prospective study of depression in a group of
normal-weight and obese adults that also provided limited
data on obesity in persons with depression,*? a compari-
son of body mass index (BMI) between psychiatrically
hospitalized and healthy U.S. armed forces personnel %
a prospective study of development of overweight in a
cohort of young adults with mood disorders from Zurich,
Switzerland,® 7 cross-sectional studies of overweight
or obesity in adult mood disorder patients,’®2°65 and
2 studies of viscera fat deposition in female patients
with major depressive disorder.®% We discuss these
studies below. Of note, although 5 of these studies used
community samples,*'2%%%9 and 3 used prospective de-
signs,**"*° we found no large-scale psychiatric epide-
miologic study that assessed both the full range of mood
disorders and body weight (or other anthropometric mea-
sures) in its subjects. We also found no study of the meta-
bolic syndrome in amood disorder population.

In the first community study, Kendler et al.*® analyzed
depressive symptoms in a community-based registry of
1029 female twin pairs and concluded that depression
consisted of at least 3 etiologically heterogeneous syn-
dromesthat were partially distinct with respect to clinical,
longitudinal, and familial/genetic factors. mild typical
depression, atypical depression, and severe typical de-
pression. They found that twins with atypical depression
were significantly more likely to be obese (BMI > 28.6;
28.9%) than those with mild typical depression (6.0%) or
those with severe typical depression (3.1%). The rate of
obesity in the twins as a group was not reported, and ma-
niawas not evaluated.

In the second community (and first prospective) study,
Pine et al.* evaluated 644 adolescents in 1983 (mean age
=14 years) and again in 1992 (mean age =22 years)
to assess the relationship between major depressive dis-
order and conduct disorder in youth and obesity in early
adulthood. Diagnoses were assessed in the 1992 evalua-
tion with the Diagnostic Interview Schedule for Children
(DISC); bipolar disorder was not determined. Univariate
analyses showed that a higher BMI in adulthood was as-
sociated with increasing depressive and conduct symp-
toms in adolescence. Also, adulthood obesity was asso-
ciated with adolescent depression in females, but not
males, and with depression in adulthood in both genders.
However, the latter association was positive in females
and negative in males. Multivariate analyses showed that
adulthood obesity was predicted by adolescent conduct
disorder and the gender-by-adult depression interaction.
Of note, the adolescent depression and conduct scores
were significantly positively correlated.

In the third community (and second prospective) study,
alongitudinal assessment of physical and mental health,
Roberts et al.*™*? evaluated 1886 survey respondents
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who were aged 50 years or older from Alameda County,
Texas, in 1994 and 1999. The Primary Care Evaluation
of Mental Disorders (PRIME-MD) was used to assess
whether subjects met DSM-1V criteriafor a major depres-
sive episode within the past 2 weeks; as in the previous
2 studies, mania was not assessed. Obesity (BMI > 30)
was associated with current major depression cross-
sectionally, both in 1994 and 1999. Specifically, the preva-
lence ratio for obesity among those with depression was
1.65 with a 95% CI = 1.28 to 2.13. Depression in 1994
predicted obesity in 1999 (OR =1.92; 95% CI =1.31 to
2.80), but not after controlling for obesity in 1994 (OR =
1.32; 95% Cl = 0.65t0 2.70). No other dataregarding obe-
sity in persons with depression were reported.

In the fourth community study, Wyatt et al.*® compared
the height, weight, and BMI of 7514 U.S. active duty mili-
tary personnel hospitalized for bipolar disorder, major de-
pressive disorder, or schizophrenia and 85,954 healthy
subjects matched for date of service entry to evaluate
the relationship between psychiatric illness and physique.
No consistent differences in height, weight, or BMI were
found between patients and controls or between patient
groups. However, there was a diagnostic effect on BMI for
white males: the mean BMI in patients with bipolar disor-
der was greater than the mean BMI in controls, which was
equal to the mean BMI in patients with schizophrenia,
which, in turn, was greater than the mean BMI in patients
with major depressive disorder. A limitation of this study
was that service entry criteria (including mental health and
weight status) were not described.

In the second prospective study, Pine et al.>’ followed
2 age- and sex-matched groups of children 6 to 17 years
old with major depression (N = 90) or no psychiatric dis-
order (N = 87) for 10 to 15 yearswith standardized psychi-
atric evaluations. Childhood major depression was found
to be significantly positively associated with adulthood
BMI, and this association persisted after controlling for
age, gender, substance use, socia class, pregnancy, and
medication exposure. Specifically, the children with major
depression had a higher mean BMI as adults (26.1) than
the control children (24.2). Also, abivariate logistic model
showed that childhood depression predicted a 2-fold in-
crease in risk for adult overweight status. Duration of de-
pression between childhood and adulthood was associated
with adult BMI, but this was not found for gender, change
in eating patterns occurring with depressive episodes, diet,
or medication use. Also, BMI did not differ between sub-
jects who were or were not currently depressed at the time
of the adult assessment.

In the fifth community (and third prospective) study,
Hasler et al.® evaluated mood disorders in 591 young
adults at ages 18 to 19 years from the general population
of Zurich, Switzerland, and followed them until age 40
years. Nineteen percent were classified as overweight
(which was not defined). Atypical depression was posi-
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tively associated with overweight in males and females;
hypomanic symptoms were associated with overweight
only in males. These associations remained significant
after controlling for medication, social, and educational
variables.

The 7 cross-sectional studies of obesity in mood disor-
der patients are summarized in Table 1.8206-% These
studies are difficult to compare due to their different
methodologies, including the use of different patient
populations and different definitions of mood disorders
and obesity. Thus, rates of obesity range from a low of
19% in male bipolar | patients from New Zealand™ to a
high of 67% in a group of mixed mood disorder patients
of both genders from Germany.®

Of note are 4 studies that used comparison groups.
Thus, in 1979, Muller-Oerlinghausen et al.% reported that
49 stable mood disorder patients receiving long-term lith-
ium (29 of whom had bipolar disorder) had asignificantly
higher rate of “severe obesity” (BMI > 30; 12%) than the
expected general population rate (5.7%). By contrast, in
1993 in Japan, Shiori et al.%? compared the frequency dis-
tribution of body weight of 106 patients hospitalized
for DSM-1I1 major depression with that of a standard
group and found that the patients' body weight distribu-
tion showed significantly more patients than expected in
the underweight groups. This was particularly true for
women. Also, there were significantly more patients with
melancholiain the underweight groups than expected.

In 2000, Elmdlie et a.’® compared the prevalence
of overweight, obesity, and abdominal obesity in 89 eu-
thymic outpatients with bipolar | disorder (87% of whom
were receiving pharmacologic maintenance treatment) to
that of 445 age- and sex-matched community control sub-
jects in New Zealand. Female patients had significantly
higher prevalence rates of overweight (44% vs. 25%),
obesity (20% vs. 13%), and abdominal obesity (59% vs.
17%) than female control subjects. Although there was no
significant difference in the rates of overweight between
mal e patients (29%) and control subjects (43%), male pa-
tients had significantly higher rates of obesity (19% vs.
10%) and abdominal obesity (58% vs. 35%).

In 2002, McElroy et al." assessed the prevalence of
overweight and obesity in 644 outpatients with bipolar
disorder, types | and Il, in both the United States
and Europe; 57% of the total group was overweight or
obese, with 31% overweight (BMI > 25 but < 29.9), 21%
obese (BMI > 30 but <39.9), and 5% extremely obese
(BMI > 40). Rates of overweight, obesity, and extreme
obesity in the American patients were then compared with
the most concurrent American population estimates of
body weight status available (those of the Third National
Health and Nutrition Examination Survey [NHANES
I11]). Female bipolar patients had higher rates of obesity
and extreme obesity, but lower rates of overweight, than
reference women. Male bipolar patients had higher rates
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Table 1. Clinical Studies of Obesity (and related weight disorders) in Patients With Mood Disorders

Study

Patients

Definition of Weight Categories

Findings

Muller-Oerlinghausen et al%°

Berken et al®*

Shiori et al®

Elmdlie et a8

McElroy et al*®

Fagiolini et al®

Fagiolini et al?°

49 patients with
bipolar disorder (N = 26),
major depression (N = 14),

schizoaffective disorder (N = 8),

and unclassified (N = 1)
40 outpatients with
major depression
106 Japanese inpatients with
DSM-IIl major depression

89 euthymic outpatients with
bipolar | disorder from
New Zealand; 445 community
controls

644 outpatients from U.S. and
Europe with DSM-1V bipolar |
and || disorders

50 outpatients with DSM-IV
bipolar | disorder

175 outpatients with DSM-1V

Obesity for females: BMI = 24-30;
obesity for males: BMI = 25-30;

severe obesity: BMI > 30

Not provided

Not provided

Overweight: BMI > 25 but < 29.9;

obesity: BMI > 30;
abdominal obesity:
WHR > 0.8 for females
and > 0.9 for males

Overweight: BMI > 25 but < 29.9;

obesity: BMI > 30 but < 39.9;
extreme obesity: BMI > 40

Overweight: BMI > 25 but < 29.9;

obesity: BMI > 30
Obesity: BMI > 30

33 (67%) were obese (43%) or severely
obese (24%)

25% were obese prior to TCA therapy

Patients' body weight distribution on
admission had significantly more
individuals in the underweight groups
compared with a standard distribution
from the general population. Also,
more patients with melancholia were
in the underweight groups than
expected. Rates of patients in body
weight categories were not provided

Female patients had significantly
higher prevalence rates of
overweight (44% vs 25%),
obesity (20% vs 13%), and
abdominal obesity (59% vs 17%);
male patients had significantly higher
rates of obesity (19% vs 10%) and
abdominal obesity (58% vs 35%)

57% were overweight or obese,
with 31% overweight, 21% obese,
and 5% extremely obese

34 (68%) were overweight (36%)
or obese (32%)

62 (35%) were obese

bipolar | disorder

Abbreviations: BMI = body mass index, TCA = tricyclic antidepressant, WHR = waist-hip ratio.

of overweight and obesity, but not extreme obesity, than
reference men.

Several of the cross-sectiona studies evaluated
correlates of overweight and obesity in patients with bi-
polar disorder.’*?*%% |n the 89 euthymic bipolar outpa-
tients evaluated by Elmslie et al.,’®® significantly more
patients receiving antipsychotic medications were obese
compared with patients not receiving these agents.
Patients also reported a significantly higher total daily su-
crose intake, percentage of energy derived from carbohy-
drates, total fluid intake, and intake of sweetened bever-
ages, as well as significantly fewer episodes of physical
activity, compared with reference subjects. In the group of
644 bipolar patients evaluated by McElroy et al.,* signifi-
cant associations were found among the weight categories
overweight, obesity, and extreme obesity and the vari-
ables age, annual income, comorbid binge-eating disor-
der, hypertension, arthritis, type 2 diabetes, exercise hab-
its, and coffee consumption.

In a group of 50 bipolar | patients receiving lithium-
based treatment, Fagiolini et al.* found that patients
who were overweight or obese (68% of the sample) had
significantly more previous depressive episodes com-
pared with patients who were normal weight (30% of the
sample) or underweight (2%). In a larger sample of 175
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consecutive bipolar | patients receiving acute and long-
term lithium-based treatment (35% of whom were obese),
Fagiolini et a.” reported that, compared with nonobese
patients, obese patients had significantly fewer years of
education, more previous depressive and manic episodes,
and higher baseline Hamilton Rating Scale for Depression
(HAM-D) scores and required more time in acute treat-
ment to achieve remission. A similar percentage of obese
(N =46, 74%) and nonobese (N = 79, 70%) subjects com-
pleted acute treatment. During maintenance treatment,
however, significantly more obese patients experienced
arecurrence (N = 25, 54%) as compared with those who
were not obese (N =28, 35%). Also, the time to re-
currence was significantly shorter for patients who were
obese at baseline. When recurrence type was examined,
the percentage of patients experiencing depressive re-
currences was significantly greater for obese patients
(N =15, 33%) than for nonobese patients (N = 11, 14%).

In the first of 2 studies that evaluated intra-abdominal
fat deposition in mood disorder patients, Thakore et al.®®
compared the body fat distribution (measured by abdom-
inal computed tomography [CT]) of 7 medication-free
women (mean age = 36.6 years; mean BMI = 24.4) with
DSM-111-R major depression, melancholic subtype, with
that of 7 healthy control women (mean age = 32.7 years,
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Table 2. Theoretical Relationships Between Mood Disorders

and Weight Disorders®

Mood Disorder

Major depressive disorder
Atypical features
Typical (melanchalic) features
Juvenile onset

Bipolar disorder

Associated Weight Disorder

Underweight, overweight, obesity

Overweight, obesity

Underweight, abdominal obesity

Overweight, obesity

Abdominal obesity, overweight,
obesity

3Based on data from studies of obesity and related conditionsin
persons with syndromal mood disorders.*

mean BMI = 23.6). None of the women had a history of
obesity. Patients and controls did not differ regarding
weight, BMI, waist-hip ratio (WHR), and total body fat,
but patients had significantly greater intra-abdominal fat
stores than controls. In addition, patients had significantly
higher baseline cortisol levels than controls, and intra-
abdominal fat stores correlated with both WHRs and corti-
sol levels.

In the second study, Weber-Hamann et al.% compared
intra-abdominal fat stores (also measured by abdominal
CT) in 22 postmenopausa women (mean age=65.1;
mean BMI = 24.5) with DSM-IV major depressive disor-
der and 23 healthy control women (mean age = 64.0;
mean BMI =24.3). Visceral fat stores did not differ be-
tween the depressed patients as a group and the healthy
controls or between the hypercortisolemic depressed pa-
tients and the controls. However, hypercortisolemic de-
pressed patients showed greater visceral fat stores than
normocortisolemic depressed patients.

Taken together, these studies suggest that some sub-
types of mood disorder may be associated with overweight
or obesity, whereas other subtypes may be associated with
underweight (Table 2). Mood disorder subtypes associated
with overweight or obesity may include major depressive
disorder with atypical features,™* major depressive disor-
der with juvenile onset,*>” and bipolar disorder, especially
when depressive features predominate.'s2059608384 g -
types associated with underweight may include major de-
pressive disorder with typical® or melancholic features.®
Moreover, magjor depressive disorder with hypercortisol-
emia, even when associated with norma body weight,
may be associated with visceral fat deposition.®® Finally,
prospective studies**"* suggest onset of mood disorder
may precede development of overweight or obesity in
some persons, especialy patients with juvenile-onset ma-
jor depression®” and young femalesin the community with
major depression.** However, these conclusions are pre-
liminary and need to be verified in epidemiologic and
longitudinal studies using validated assessments of both
mood disorders and anthropometric measures.

Clinical Studies of Mood Disorders in Obesity

We found numerous studies that assessed some aspect
of mood pathology in obese persons seeking weight 1oss
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treatment.>31322-268794 Although most of these studies
assessed mood, particularly depressive symptoms, using
clinical interviews, self-report scales, or psychological
tests (see Phenomenology),T 12 studies assessed syn-
dromal mood disorders using operational diagnostic cri-
teria (Table 3).1 The rates of mood disorders in these
studies ranged from a low of 8% to a high of 60%,®
with a weighted average of 32% (see Table 3). Seven
of these studies also used clinician-administered struc-
tured diagnostic interviews to assess syndromal mood
disorders?2?>80828386.94. 183 (41%) of 446 patients met cri-
teria for lifetime mood disorders in these studies com-
pared with 111 (24%) of 461 patientsin the 5 studies that
did not use structured clinical interviews™™7"79 (s
Table 3).

Most of the studies that assessed syndromal mood
disorders did not use control groups, such studies can
overestimate comorbidity due to Berkson's bias.® When
we restricted our search to those studies that specifically
used normal-weight or general medical control groups, as
well as operationalized diagnostic criteria and clinician-
administered structured interviews to assess mood disor-
ders, we found only 2 such studies.?>* Both found signifi-
cantly elevated rates of mood disorders in obese patients
compared with normal-weight controls.

In the first study, Black et al.?® found significantly
higher rates of major depression (19% vs. 5%) and any
mood disorder (31% vs. 9%) by DSM-III criteriain 88
consecutive morbidly obese patients seeking bariatric
surgery compared with 76 normal weight controls. Four
(4.5%) of the obese patients had lifetime mania or atypi-
cal bipolar disorder compared with none of the control
subjects.

In the second study, Britz et al.? found that 20 (43%)
of 47 adolescents and young adults receiving inpatient
treatment for extreme obesity (mean BMI = 42.4) met
DSM-IV criteria for a mood disorder, compared with 8
(17%) of 47 obese controls (mean BMI = 29.8) and 247
(15%) of 1608 general population controls. Among the
obese patients, 14 (30%) had a depressive disorder (11
with major depression and 3 with dysthymia) and 5 (11%)
had a bipolar disorder (1 with bipolar | and 4 with bipolar
I1). (Rates of mood disorder between the obese popula-
tion controls and the genera population controls did not
differ; see Community Studies of Mood Disorders in
Obesity.) Because the mean BMI of the obese patient
group was significantly higher than that of the obese
population controls, it could not be determined if the
higher rate of mood disorder in the patient group was
related to their extreme obesity or their treatment-seeking
behavior.

*References 4, 18-20, 45, 57, 59, 60, 62—64.
TReferences 13, 23, 26, 6773, 76, 78, 81, 84, 85, 87, 89-93.
TReferences 22, 25, 74, 75, 77, 79, 80, 82, 83, 86, 88, 94.
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Table 3. Rates of Mood Disorders Defined by Diagnostic Criteria in Obese Patients®

Psychiatric
Diagnostic
Study Clinical Population Definition of Obesity Criteria Findings
Wise and Fernandez™ 24 persons seeking Massive: mean weight = 342 |bs; Feighneretal 2 (8%) had “secondary” affective
ileal bypass averaged 232% of expected disorder
weight
Halmi et a™ 80 persons who had Severe: mean weight > 236% DSM-I1I 23 (29%) had a depressive disorder
gastric bypass operations of ideal body weight at surgery
Hopkinson and Bland”” 73 females seeking Gross: > 100 Ib above or double Feighnereta 14 (19%) had a primary depressive
intestinal bypass surgery ideal body weight disorder
Gertler and 153 persons seeking Morbid: > 80% above ideal DSM-I1I 35 (23%) had an affective disorder
Ramsey-Stewart”® bariatric surgery body weight
Hudson et al®° 70 obese females recruited Mild (20%) DSM-111P 42 (60%) had a major affective
for an obesity treatment Moderate (67%) disorder
study Severe (13%)
Marcus et al® 50 subjects recruited for an BMI > 30 DSM-111P 10 (20%) had an affective disorder;
obesity treatment study 7 had major depression and
(fluoxetine) 3 had dysthymia
Black et al® 88 persons seeking vertical Morbid: 100% or 100 |b over DSM-111° 27 (31%) had an affective disorder;
banded gastroplasty ideal body weight 17 (19%) had major depression,
7 (8%) had dysthymia, 3 (3%)
had mania, and 1 (1%) had
atypical bipolar disorder
Goldsmith et al® 54 subjects presenting BMI > 30; mean BMI = 40 DSM-I11-RP 26 (48%) had a lifetime mood
for an obesity treatment disorder; 3 (6%) had bipolar
study (fluoxetine and CBT) disorder
Specker et al® 100 women presenting for Mean BMI = 36 (range, 26-44) DSM-IVP 38 (38%) had alifetime mood
weight loss treatment disorder; 35 (35%) had lifetime
major depression
Powers et al® 131 persons presenting for Mean BMI =53 DSM-IV 37 (28%) had alifetime mood
gastric restriction surgery disorder
Britz et al® 47 adolescents and young Extreme: mean BMI = 42 DSM-IVP 20 (43%) had a lifetime mood
adults receiving inpatient disorder; 14 (30%) had a
treatment depressive disorder and 5 (11%)
had a bipolar disorder
Hsu et al*° 37 persons awaiting gastric Extreme: mean BMI = 50 DSM-IVP 20 (54%) had lifetime major
bypass surgery depression

& or all studies combined, 32% of patients (294 of 907) had a lifetime mood disorder. In studies that used structured clinical interviews to assess
syndromal mood disorders, 41% of patients (183 of 446) had lifetime mood disorders, compared with 24% of patients (111 of 461) in studies that

did not use structured clinical interviews.

®Mood disorders evaluated with a clinician-administered structured diagnostic interview.

‘Only 15% of eligible subjects were accepted into the study.

Abbreviations: BMI = body mass index (mg/kg?), CBT = cognitive-behavioral therapy.

Community Studies of Mood Disorders in Obesity

We found numerous studies that assessed symptoms of
depression, anxiety, distress, or stressin community popu-
lations of persons with obesity, overweight, abdominal
obesity, or the metabolic syndrome (see Phenomenol-
ogy).>68122825957123 Hawever, only 5 of these studies used
operational diagnostic criteria to assess syndroma mood
disordersin community samples with obese or overweight
persons.2911122512L123 One gtydy found both a positive and
a negative relationship between obesity and major depres-
sive disorder®, 2 studies (1 of which isrepresented by 3 re-
ports) found only a positive relationship®™#'%; 1 study
found a possible positive relationship®; and 1 study found
no relationship between obesity and any mood disorder.®

In the largest study, Carpenter et al.® used the Alcohol
Use Disorders and Associated Disabilities Interview
Schedule to assess the relationships among weight, obe-
Sity, suicide ideation and attempts, and past-year DSM-IV
major depressive disorder in 40,086 national survey re-
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spondents aged 18 years and older. Bivariate analysis
of weight data showed that BMI was significantly as-
sociated with DSM-IV major depressive disorder via a
U-shaped relationship, such that relatively high and low
BMI values were associated with an increased probability
of major depression. The unadjusted analyses of weight
status showed that, compared with average-weight re-
spondents (BMI > 20.78 and < 29.99), obese respondents
(BMI > 30) had increased odds of suicide ideation (but
not of major depressive disorder or suicide attempts),
whereas underweight respondents (BMI < 20.77) had in-
creased odds of major depressive disorder and suicide
ideation. Adjusted analyses, however, showed that the re-
| ationship between weight and depression was affected by
gender. Among women, increased BMI was associated
with both major depressive disorder and suicide ideation.
Among men, decreased BMI was associated with major
depressive disorder, suicide attempts, and suicide ide-
ation. Similarly, relative to average weight, obesity was
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associated with increased odds of past-year major depres-
sive disorder among women (OR = 1.37; 95% CI = 1.09
to 1.73) but decreased odds of past-year mgjor depressive
disorder among men (OR = 0.63; 95% CI = 0.60 to 0.67).
Furthermore, relative to average weight, underweight was
associated with increased odds of suicide ideation and
suicide attempts in men but not women.

In the second largest study, Onyike et al.** randomly
evaluated 8410 persons aged 15 to 39 years from the
NHANES |1l with the Diagnostic Interview Schedule.
Obesity (BMI >30) was associated with past-month
DSM-1Il major depression in women (OR =1.82, 95%
Cl =101 to 3.3) but not in men (OR=173, 95%
Cl =0.56 to 5.37). However, severe (class 3) obesity
(BMI > 40) was associated with past-month depression in
women (OR=23.78, 95% Cl =1.64 to 8.68) and men
(OR =7.68, 95% CI = 1.03 to 57.26).

Inthethird largest study (as discussed earlier), Roberts
et al.®™*? evaluated 1886 survey respondents, aged 50
years and older, from Alameda County, Texas, in 1994
and 1999, with the PRIME-MD to determine whether
subjects met current DSM-1V criteriafor a major depres-
sive episode. Obesity (BMI > 30) was associated with
current major depressive episodesin both 1994 and 1999.
Specifically, the prevalence ratio for depression among
the obese was 1.83 (95% CI = 1.33 to 2.53). In addition,
obesity in 1994 was associated with increased risk of
depression in 1999, even after controlling for depression
at baseline (OR = 2.01, 95% CI = 1.25 to 3.25). Unlike
the Carpenter et al. study® or the Onyike et al. study,® no
gender differences were found in the relationship between
obesity and depression.

In the study that found a possible positive relationship,
Bulik et a." reported that 34% of 169 obese (self-
reported BMI > 30) women from a community sample of
female twins met criteria for lifetime DSM-I11-R major
depression as assessed with a modified version of the
Structured Clinical Interview for DSM-I11-R. The rate of
major depression for the entire sample was not provided.

In the negative study (as discussed earlier), Britz et
al.® compared rates of DSM-IV mood (depressive and
bipolar) disorders, assessed with the Munich-Composite
International Diagnostic Interview (M-CIDI), among a
clinical group of 47 extremely obese adolescent and
young adult inpatients (mean BMI =42.4), 47 gender-
matched population-based obese controls (mean BMI =
29.8), and a population-based control group of the same
age range (N = 1608; 788 males). Although the rate of
mood disorders was significantly higher in the clinical
group (42.6%) than in both control groups, there was no
difference in the rates of mood disorders between the
population-based obese control subjects (17.0%) and the
population controls (15.4%).

We found no studies of syndromal mood disorders
in abdominal obesity or the metabolic syndrome. How-
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ever, 11 studies assessed mood symptoms with standard-
ized measures in community samples of personswith ab-
dominal obesity (N =10)* or the metabolic syndrome
(N = 1)."*In 8 studies, abdominal obesity, determined by
WHR, was associated with depressive symptoms in men
(N - 3 ,113,114,120 women (N - 3),6,105,106 or bOth.llG'lzz In 5
studies, the association with depressive symptoms was
stronger for abdominal obesity (WHR) than for general
obesity (BM |)_6,105,106,]_13,120

In short, the most methodologically sound clinical
studies of mood disorders in obesity found a positive
relationship between general obesity (especially severe
obesity) and both major depressive disorder and bipolar
disorder in females and males.?*® The 3 largest of the 5
community studies of mood disorders in obesity found a
positive relationship between general obesity and major
depressive disorder in women,®***2 but both a negative®
and positive®212 relationship in men. In one of the lat-
ter studies, however, the positive relationship in men was
seen only in severe obesity.*”® The 2 smaller community
studies were possibly positive'® and negative, respec-
tively, regarding a relationship between obesity and
mood disorders. Finally, some,T but not all,>%* com-
munity studies found a positive relationship between ab-
dominal obesity and depressive symptoms in men and
women.

The disparate results of these studies are difficult to
explain, but may be due to methodological differences
among studies as well asto differential effects of various
factors, and the interactions among these factors, on the
relationship between obesity and mood disorders. For ex-
ample, age may affect the relationship between obesity
and mood disorder. Thus, 2 of the prospective studies of
obesity in mood disorder*® discussed earlier found posi-
tive relationships between depression in youth and over-
weight in early adulthood (onein females only*), whereas
the 1 prospective study of depression in obesity®™*?
found that depression in late adulthood did not predict
obesity in later adulthood (but only after controlling for
obesity at baseline). Moreover, gender’s effect on obesity
and mood disorder may be affected by age. Thus, gender
effects were found in the Carpenter et al.? study, which
included subjects aged 18 years and older, and in the
Onyike et al. study,*®® which included subjects aged 15 to
39 years, but not in the Roberts et al.*'*? study, whichin-
cluded subjects ages 50 years and older. Further research
is clearly needed.

Phenomenology
Obesity and mood disorder share several important
phenomenologic features, particularly abnormalities in

*References 5, 6, 105, 106, 108, 113, 115, 116, 120, 122, 123.
tReferences 6, 105, 106, 113, 114, 116, 120, 122.
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appetite, eating behavior, and physical activity. Thus, for
obesity, numerous clinical and community studies have
consistently described increased appetite, overeating, and
reduced physical activity in obese subjects.* (Although a
subset of obese persons have reported that their eating be-
havior and physical activity were normal, or that they ate
very little, modern studies have documented that obese
persons of all ages eat more and are less physically active
than their lean counterparts.*®**) Moreover, athough im-
portant exceptions exist, T many of the clinical studiesand
some of the community studies that assessed depressive
symptoms with standardized measures found elevated
rates of depressive symptoms in the obese groups com-
pared with the normal weight or general medical clinical
controls?2426707L8L87 or with the nonobese community
controls.¥

For mood disorders, it is well established that depres-
sive and manic syndromes are associated with anorexia,
hypophagia, hyperactivity, and weight-loss factors associ-
ated with underweight.®'?" However, clinical6%12"128
and community*>!?*-*%! gtudies have shown that a substan-
tial portion of persons with depressive syndromes have
increased appetite, overeating, reduced physical activity,
and weight gain—so-called reversed neurovegetative
or atypical features of depression.**” Indeed, several sub-
types of depression have been delineated, in part, because
of their association with these symptoms. These include
atypical depression,*'#1%2 somatic depression,*® sea-
sonal affective disorder,®® and perimenstrual depres-
sion.** Growing research has shown that these symptoms
are common, distinct, and clinically relevant among
patients with depressive syndromes.**'#*%2 They have
been associated with femal e preponderance, earlier onset,
greater duration, subthreshold bipolar disorder, familial
aggregation, biological differences, and preferential re-
sponse to monoamine oxidase inhibitors over tricyclic
antidepressants.

Unfortunately, we were unable to find any studies that
specifically examined reversed neurovegetative depres-
sivefeaturesin obesity. Conversely, very few studies have
evaluated the relationship between reversed neurovegeta-
tive features and actual body weight in mood disorders.
Nonetheless, preliminary data suggest that atypical de-
pressive symptoms are more likely to be associated with
overweight than are typical depressive symptoms. In 2
recent latent class analyses of depressive symptoms from
2 different population-based twin registries, Kendler et
al.® and Sullivan et al.™®" each found that the “atypical”
classes, characterized primarily by increased appetite and
weight gain, and to a lesser extent psychomotor retarda-

*References 23, 43, 48, 97, 111, 124, 125.
TReferences 68, 95, 97, 99-101, 104, 112.
FReferences 8, 98, 103, 107, 110, 116-119.
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tion, had significantly higher self-reported BMIs than the
“typical” classes.

Course of Mood Symptoms and Weight Change

We found 5 community studies that prospectively ex-
amined the relationship between mood symptoms and
weight change. Hallstrom and Noppa™® studied 800
women from the community, 38 to 54 years of age, and
found no relationship between obesity and “depth of de-
pression” upon cross-sectional analysis. However, 6 years
later,"** women who had gained > 5 kg had significantly
higher baseline HAM-D scores than those who had gained
< 5 kg. DiPietro et a.* assessed the effect of depressive
symptoms on weight in 1794 adults, aged 25 to 74 years,
from 1971 to 1975 and from 1982 to 1984. Overdl,
younger adults (< 55 years) gained weight, whereas older
adults (> 55 years) lost weight. Depression at baseline was
associated with additional weight gainin younger men but
a reduction in weight gain in younger women. Among
older men and women, depression was associated with ad-
ditional weight loss.

Barefoot et al.™*® assessed the relationship between
depressive symptoms (assessed with the Minnesota
Multiphasic Personality Inventory [MMPI]) and weight
change in 3560 college students in the mid-1960s and
again in the late 1980s and found a statistically significant
interaction between depression status and baseline BMI.
Depressed participants who were initially lean gained less
weight than lean participants who were not depressed.
Conversely, depressed participants who were initially
heavy gained more weight than heavy participants who
were not depressed.

Goodman and Whitaker' evaluated a cohort of 9374
adolescent girlsin grades 7 through 12 in 1995 and 1 year
later to determine whether depressed mood predicted the
development and persistence of obesity in adolescence.
Depressed mood was defined as a score of > 24 for fe-
males and > 22 for males on the Center for Epidemiologic
Studies Depression Scale, and obesity was defined as
BMI > 95th percentile. After controlling for various fac-
tors (age, race, gender, parental obesity), the authors found
that baseline depressed mood predicted obesity at 1-year
follow-up among subjects who were obese at baseline as
well as those who were not obese. However, baseline de-
pression did not correlate with baseline obesity. Also,
baseline obesity did not predict follow-up depression.

In sum, these studies suggest that depressive symptoms
may be associated with long-term weight gain'®*** and
obesity,” as well as long-term weight loss.™®” These stud-
ies also show that the relationship between depressive
symptoms and weight gain'®-** or obesity’® may appear
prospectively but not cross-sectionally in the same cohort
of persons'®!%+1% and that the rel ationship between depres-
sive symptoms and weight over time may be affected by

age 137
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Comorbidity

We found 2 areas of comorbidity where obesity and
mood disorders have each received relatively extensive
study. These were co-occurrence with eating disorders
and with general medical disorders.

Comorbidity of obesity and mood disorders with
binge eating, bulimia nervosa, and binge-eating dis-
order. Considerable evidence indicates that obesity and
mood disorders may each be related to binge-eating be-
havior in general, as well as DSM-IV—defined bulimia
nervosa and binge-eating disorder. Thus, obesity,*%%
major depressive disorder,**! and hypomania™®**** have
each been shown to co-occur with binge-eating behavior,
bulimia nervosa, and/or binge-eating disorder in commu-
nity samples. Also, clinical and community studies have
found significantly higher rates of mood disorders in
obese persons with binge-eating behavior or binge-eating
disorder compared with obese persons without binge eat-
ing.808186122140 | ndeed, one potential relationship between
obesity and mood disorders has been hypothesized to be
mediated via shared relationship with binge eating.*>**

Morbidity and mortality of obesity and mood
disorders. Obesity and mood disorders also share simi-
laritieswith respect to general medical comorbidity. Thus,
general 0besity,14'43’53’15“56 abdominal Obesity,s&55,154,156,157
and depressive symptoms and/or major depressive disor-
der?#1%8-161 have each been associated with elevated
morbidity from cardiovascular disease, hypertension, and
type 2 diabetes in community studies. Bipolar disorder
has been associated with increased rates of type 2 diabetes
in clinical studies.®>™* In addition, general obesity,*®1%
abdominal obesity,™® the metabolic syndrome™®” de-
pressive disorders,*®*"° and bipolar disorder’®®'® have
each been associated with increased mortality in com-
munity studies, including from coronary heart disease,
stroke, type 2 diabetes, and cancer. Indeed, epidemiologic
studies have suggested that obesity, abdomina obesity,
the metabolic syndrome, depressive symptoms, and major
depressive disorder are al independent risk factors for
hypertension, coronary heart disease, stroke, and type 2
diabetes. Of note, unlike most of the studies of the mor-
bidity of obesity (and obesity-related conditions), which
usually did not control for the presence or absence of de-
pression, some of the studies of morbidity of depression
controlled for the presence or absence of obesity. The lat-
ter studies generally found that the relationship between
depression and cardiovascular morbidity persisted even
when obesity was controlled for.**!** Nonethel ess, the re-
lationship between mood disorders and obesity as risk
factorsfor general medical comorbidity has not been fully
explored. Interestingly, mechanisms by which both condi-
tions have been hypothesized to increase morbidity and
mortality from cardiovascular disease include poor self-
care(e.g., impaired dietary and exercise habits), increased
platelet aggregation, low-grade systemic inflammation,
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and a common relationship with the metabolic syndrome
(see Biology)."®

Family History

Adoption and twin studies have shown that heritable
factors contribute substantially to the familiality of both
obesity*®*>! and mood disorders.®**" Although we found
no controlled studies of obesity in the family members
of probands with mood disorders, we found 2 latent
class analyses of depressive symptoms of 2 separate
community-based twin registries (one entirely female-
female twin pairs® and the other male-male and male-
female twin pairs®) that also assessed self-reported
BMIs. Both analyses showed that, compared with co-
twinsin the nonclinical classes, atypical depressive symp-
toms (characterized primarily by increased appetite and
weight gain) in one twin were significantly positively as-
sociated with self-reported BMI in the co-twin. In the all-
female registry,” mild typica depressive symptoms in
one twin were also significantly associated with elevated
BMI in the co-twin, but this increase was about half as
large as seen in the co-twins with atypical depression.

We found only 1 controlled family history study
of mood disorders in obese probands. Black et al.'"* eval-
uated 88 morbidly obese gastroplasty patients and a
healthy comparison group using the family history
method and Family History-Research Diagnostic Criteria
(FH-RDC). Obese patients were significantly more likely
than controls to have first-degree relatives with depres-
sion (18% vs. 4%) and bipolar disorder (3% vs. 0%). Al-
though extremely preliminary, taken together, these find-
ings suggest that obesity and mood disorders, or more
precisely, certain types of obesity and certain types of
mood disorder, may share common heritable pathogenic
factors.

Biology

No studies, to our knowledge, have directly compared
the biology of obesity (or an obesity-related disorder)
with that of a mood disorder. Although an extensive re-
view comparing the biology of obesity with that of mood
disordersis beyond the scope of thisarticle, it is notewor-
thy that a number of biological systems have received
fairly extensive study in both conditions. Many of these
studies were limited by the fact that either mood (in the
obesity studies) or weight (in the mood disorder studies)
was not controlled for. Nonetheless, biological abnormal-
ities found in both obesity and mood disorders have in-
cluded indications of dysregulation of the hypothalamic-
pituitary-adrenocortical (HPAC) axis®2"® and of the
central serotonin, norepinephring, and dopamine neu-
rotransmitter systems.”’®*" Interestingly, the profile of
HPAC dysregulation found in obesity, particularly ab-
dominal obesity,’™**"™ has been more similar to that seen
in atypical than in melancholic depression.'* Other ab-
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normalities found in both obesity and mood disorders have
included elevated serum leptin levels,®*% |ow-grade
systemic inflammatory changes (e.g., elevated C-reactive
protein),*®3%* and glucose and lipid metabolic abnormali-
ties. The latter have included insulin resistance,>*>1-18
hypertriglyceridemia and decreased high-density lipopro-
tein (HDL) cholesterol (but with no evidence of increased
low-density lipoprotein [LDL] or total cholesterol in
mood disorders),>***® and (as mentioned earlier) increased
intra-abdominal fat deposition.>>¢>€

Of note, athough the cause of abdominal visceral fat
deposition in obesity and depression is unknown, it has
been hypothesized to be due in part to HPAC dysfunction
in both conditions.* The HPAC dysfunction of abdominal
visceral fat deposition in obesity, in turn, has been attrib-
uted to the effects of psychosocial stress or to symptoms of
depression and anxiety.'?'"2!*! |ndeed, depressive symp-
tom measures have been shown to correlate with meta-
bolic abnormality measures in the metabolic syndrome
and related conditions. In a study of 90 middle-aged men
with the “insulin resistance syndrome,” high levels of
“vital exhaustion and anger out” correlated with increased
WHR aswell as an augmented mean insulin response dur-
ing an oral glucose tolerance test, increased triglyceride
levels, and decreased HDL cholesterol levels.™* Similarly,
in a study of depression and biochemical correlates in
women with polycystic ovary syndrome, an endocrine
disorder frequently characterized by obesity and insulin
resistance, depressive symptoms were positively associ-
ated with higher BMI and greater insulin resistance.'*
Such data have led some authorities to suggest that the
metabolic syndrome and depression may be related.”

Response to Pharmacotherapy

We found no studies that compared the pharmacologic
treatment of obesity with that of a mood disorder. How-
ever, certain pharmacologic agents have been studied in
both conditions. Review of these studies suggests both
similarities and differences in the pharmacologic treat-
ment response of both conditions.

Studies of antiobesity agents in mood disorders.
Stimulants, such as amphetamine and methylphenidate,
which are effective in inducing weight loss but are no
longer approved for obesity because of their abuse poten-
tia,**® have been the most extensively studied centrally
active antiobesity agents in depression.’*% Although
many of the trials have limitations, taken together, they
suggest stimulants are not effective in many patients with
major depression.'* However, limited controlled data sug-
gest stimulants may be helpful in some depressed popula-
tions.***% Thus, stimulants have been shown to be supe-
rior to placebo in reducing anxious-depressive symptoms

*References 7, 65, 66, 115, 122, 172, 191.
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in obese patients'®” and in treating depression associated
with medical illness.*® There also have been reports of
successful use of stimulants to augment antidepressantsin
treatment-resistant and treatment-refractory patients.*®

We were unable to find published controlled trials of
other centrally acting antiobesity agentsin mood disorders.
However, preliminary data suggest that some of these
agents may have antidepressant properties. The serotoner-
gic agents fenfluramine and dexfenfluramine (which have
been removed from the market for safety concerns)'® have
been reported to improve depressed mood in obesity*®” as
well as premenstrual depression,** bipolar depression,?®
seasonal affective disorder,”* and bulimia nervosa.®® Si-
butramine’s presumed mechanism of action (serotonin-
norepinephrine reuptake inhibition'*'%) is similar to that
of the established serotonin-norepinephrine reuptake in-
hibitor (SNRI) antidepressant venlafaxine.?*? Sibutramine
has displayed antidepressant properties in animal models
of depression®® and has improved depressed mood in
patients with binge-eating disorder.®® More recently,
the novel anticonvulsants topiramate and zonisamide,
which have both been associated with weight loss in epi-
lepsy,2*>2% were each shown to be superior to placebo in
inducing weight loss in obesity. 2% Although controlled
trials of topiramate in acute bipolar | mania were nega-
tive,”° the drug was as effective as bupropion in asingle-
blind controlled trial in bipolar depression.?® Zonisamide
has been reported to have therapeutic propertiesin bipolar
maniain an open study.”*

Studies of thymoleptics in obesity. Thymoleptics
studied in placebo-controlled trials in obesity include sev-
eral serotonin selective reuptake inhibitors (SSRIs) and
bupropion. In particular, the SSRI fluoxetine was shown
to have dose-related, modest, short-term (e.g., 6-week
to 6-month) weight-loss effects in obese patients that
were also associated with improvement in obesity-related
medical risk factors such as hyperglycemia and hyper-
cholesterolemia.’®#22 However, in long-term studies,
all the weight was regained by 1 year. Bupropion was
shown to be superior to placebo in inducing weight lossin
obesity in 3 double-blind, controlled trials.?>? In one
study, weight loss was maintained at 48 weeks.”’ Al-
though venlafaxineis an SNRI like sibutramine, we found
no studies of venlafaxine in the treatment of obesity. In
studies of depression, however, venlafaxine was associ-
ated with anorexia and dose-related weight |0ss.?##'° Ven-
|af axine was al so reported to induce weight lossin aclini-
cal study of obese women with binge-eating disorder,
most of whom had a depressive disorder.?

In short, major depression and obesity are similar in
their pharmacotherapy response in that each responds
acutely to SSRIs, bupropion, and SNRIs. In addition, each
condition shows maintenance of response to bupropion
and SNRIs. However, they differ in their long-term re-
sponse to SSRIs, with maintenance of response for 1 year
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and longer established for major depression but not for
obesity. Depression and obesity also appear to differ in
their degree of response to these agents, with major de-
pression responding more completely to SSRIs, bupro-
pion, and SNRIs than does obesity. However, recent anal-
yses of remission data from major depression trials
comparing venlafaxine with SSRIs, which show greater
remission rates with venlafaxine than SSRIs, suggest ma-
jor depression may share with obesity a more complete
response to SNRIs than to SSRIs?*#? Of course, the
observations that obesity and major depression share
some features of response to SSRI's, bupropion, and SNRIs
stand in stark contrast to findings of antidepressant re-
sponse with weight gain with tricyclics, mirtazapine,
monoamine oxidase inhibitors, and even SSRIs (although
controlled data have not consistently supported the latter
observation). 3%

Although the mechanism(s) of the weight-loss effects
of the SSRIs, bupropion, and venlafaxine are unknown,
they may be similar to their hypothesized mechanisms
in mood disorders. Thus, these agents have been hypoth-
esized to decrease weight by selectively enhancing the
function of anorexigenic neurotransmitters—serotonin
for SSRIs™; norepinephrine, possibly with dopamine and
serotonin, for bupropion?>?%22%: and serotonin and nor-
epinephrine for venlafaxine.** Zonisamide's weight-loss
effects have similarly been hypothesized to be related, in
part, to its dual serotonergic and dopaminergic effects.?”

CONCLUSION

Although obesity and mood disorders are both increas-
ingly serious public health problems, their relationship has
been understudied and remains obscure. Nonetheless,
based on the studies reviewed, several tentative conclu-
sions can be made. First, the most methodol ogically sound
clinical studiesindicate that obesity, and the related condi-
tions overweight and abdominal obesity, are common
problems in persons seeking treatment for certain mood
disorders (especially childhood-onset major depression®
and bipolar disorder'®2-%%) and conversely, mood disor-
ders are common in persons of all ages seeking treatment
for obesity (especially severe obesity).?% Second, the
more rigorous community studies suggest that (1) most
persons in the community with obesity or overweight do
not have a mood disorder®92212% pyt (2) certain mood
disorders (especially major depressive disorder in young
females® and major depressive disorder with atypical fea-
tures in adults®™*°) are associated with weight gain, over-
weight, and/or obesity; (3) obesity is associated with ma-
jor depressive disorder in females®®"*2' and possibly
males, ™12 whereas underweight is associated with ma-
jor depressive disorder in males*®; and (4) abdominal obe-
sity may be associated with depressive symptomsin males
and females.*
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Third, obesity and mood disorders share other similari-
ties. Phenomenologically, each may be characterized by
overeating, physical inactivity, and weight gain,*?+1%1%2
and obesity is often accompanied by depressive symp-
toms. T Obesity and mood disorder are each associated with
binge-eating behavior, as well as bulimia nervosa and
binge-eating disorder.”***** General obesity, abdominal
obesity, the metabolic syndrome, depressive disorders, and
bipolar disorder are each associated with elevated morbid-
ity and mortality from cardiovascular disease and type
2 diabetes.t Like mood disorders, extreme obesity has
been characterized by elevated familial mood disorders.*™
Similar biological systemsare deranged in both conditions.
These include the HPAC axis,***® central monoamine
neurotransmitter systems,’**" leptin function,®**% im-
mune function,®**® and glucose and lipid metabo-
lism, 656618519 Regarding treatment response, both obe-
sity and depression respond to medications that selectively
enhance central serotonin, norepinephrine, and/or dopa-
mine function,!319%9.202222-25 N oreover, there are other
similarities between obesity and mood disorders that were
not addressed. Both conditions are associated with stigma
and adverse childhood experiences,?*?? and both may re-
spond better to combinations of psychological and phar-
macol ogic treatments than to either modality al one.?"2%

Taken together, these data suggest that there may
be a relationship between mood disorders and obesity
beyond that due to iatrogenic factors and chance co-
occurrence.”® More specifically, at least among females, an
important subtype of mood disorder might be depression
(due to major depressive disorder or bipolar disorder) as-
sociated with weight gain and/or pathological overeat-
ing,”> or alternatively, an important subtype of obesity
might be that associated with a mood disorder and/or
binge eating.*****° Moreover, mood symptoms may be an
important feature of the metabolic syndrome,* or con-
versely, visceral fat deposition may be an important fea-
ture of certain mood syndromes.”%%9" Further attempts
to subtype depression, therefore, should focus on why
some individuals lose weight whereas others gain weight
and explore relationships among weight and appetite, eat-
ing behavior, and motor activity, aswell as energy balance
and sleep architecture; neurotransmitter, peptide, endo-
crine, autonomic, and immune function; and glucose and
lipid metabolism. Conversely, further attempts to subtype
obesity should include evaluation of mood®'® and eat-
i ng48,52,145,14s,148 pathol ogy.

Indeed, 3 hypothetical models could explain the rela-
tionship between obesity and mood disorders (Figure
1). In the first, obesity and mood disorders are separate

*References 6, 105, 106, 113, 114, 116, 120, 122.

tReferences 3-6, 8, 23, 24, 70, 71, 81, 87, 98, 103, 105-107, 110, 113,
114, 116-120, 122.

FReferences 14, 27-31, 43, 53, 55, 154161, 165-170.
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Figure 1. Three Hypothetical Models to Explain the
Relationship Between Obesity and Mood Disorders

@ Obesity O Mood Disorders

A. Separate Pathophysiologies
(they co-occur by chance)

B. Same Pathophysiologies
(they are phenocopies)

C. Separate but Overlapping Pathophysiologies
(they share pathogenic factors)

entities with distinct nonoverlapping pathophysiologies,
which co-occur by chance but with significant frequency
because they are both common conditions (Figure 1A).
This model seems unlikely, however, in light of the clini-
cal, epidemiologic, longitudinal, comorbidity, family his-
tory, biological, and treatment response similarities be-
tween obesity and mood disordersreviewed in thisarticle.

In the second model, obesity and mood disorders are
the same disorder with the same fundamental pathophysi-
ology (Figure 1B). This model also seems unlikely in
light of the epidemiological and treatment response dif-
ferences between obesity and mood disorders reviewed.
As discussed, most persons with obesity in the commu-
nity do not have mood disorders, and melancholic major
depression, especially in males, is associated with under-
weight. Also, obesity and major depression have a differ-
ential response to long-term treatment with SSRIs. More-
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over, monogenetic forms of obesity have been identified,
and obesity of presumed known etiology, including that
comorbid with major depression,? has been reported to
respond to specific treatment aimed at correcting the path-
ologic defect (e.g., leptin for congenital leptin defi-
ciency™° or metformin and spironolactone for polycystic
ovary syndrome?®).

In the third model, obesity and mood disorders
are separate but related disorders with distinct but over-
lapping pathophysiologies (Figure 1C). In such a model,
obesity and mood disorders, both heterogeneous, com-
plex genetic illnesses, could share pathogenic factors,
including heritable factors. Thus, there would be forms
of obesity and mood disorder that were pathogenically
related, as well as forms that were not related. Moreover,
the degree of pathophysiologic overlap in individuas
with both conditions could theoretically vary, depending
on the nature or amount of inherited or acquired patho-
genic material. This model would explain much of the
clinical and epidemiologic data reviewed in this paper,
as well as some of the phenomenologic, longitudinal,
comorbidity, family history, and treatment response simi-
larities and differences between obesity and mood dis-
orders.

A pathogenic relationship between obesity and mood
disorders would have implications for the treatment of
both conditions. Current treatment guidelines for mood
disorders®*?* do not address the management of comor-
bid obesity and obesity-related conditions, while those
for obesity>*** do not address the management of comor-
bid mood disorders. In light of the different weight-loss
profiles of available thymoleptics, obese persons seeking
treatment for mood disorders may need to be managed
differently from those who are underweight. Similarly, in
light of the potentially different thymoleptic profiles of
antiobesity agents, obese persons with mood disorders
seeking weight-loss treatment might need to be managed
differently from those without mood disorders.®* Thus,
such patients may need their mood disorders treated be-
fore attempting diet and exercise programs.®*** More-
over, if mood disorders are “causative” of obesity in some
cases, appropriate early treatment of the mood disorder
may prevent the obesity.

Conversely, treatment with highly effective weight
lossinterventions may reduce comorbid depressive symp-
toms in particular obese populations, especialy if the de-
pression is secondary to the obesity.’*?** Alternatively,
since obesity is difficult to treat once it develops,> pa-
tients with both mood disorders and obesity may need
thymoleptic agents in combination with weight-loss
agents for optimal response (e.g., mood stabilizers and
topiramate or zonisamide for bipolar disorder with obe-
Sity@22%42%5 or antidepressants with weight-neutral or
weight-loss profiles [SSRIs, SNRIs, and bupropion] and
topiramate for major depression and obesity?62%7).
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In short, a better understanding of the relationships
among obesity; mood disorders; general medical illness;
the beneficial and adverse effects of psychotropics on ap-
petite, eating behavior, body weight, and metabolism; and
the psychotropic effects of antiobesity agents should im-
prove our ability to treat both obesity and mood disorders.
Moreover, just as the weight and metabolic profiles of fu-
ture psychotropics will need to be determined, so will the
thymoleptic profiles of new antiobesity agents.

The above conclusions are admittedly preliminary,
because they are based on relatively few systematically
acquired data. There has been no large-scale psychiatric
epidemiology study that has al so assessed anthropometric
measures. Conversely, no epidemiologic study of body
weight has also assessed the full range of mood disorders
with clinician-administered structured interviews. There
have been no published controlled studies directly com-
paring a group of patients with obesity with a group of
patients with mood disorders, or a group of persons with
obesity with and without mood disorders. Surprisingly
few studies of mood disorders have included body weight
as afactor, whereas relatively few studies of obesity have
included mood disorders as a factor. There are no con-
trolled family history studies of psychopathology from
non—treatment-seeking populations of obese probands.
Also, there are few treatment studies in persons with both
obesity and mood disorders. Moreover, there are impor-
tant differences between obesity and mood disorders that
may not be explained by a relationship between the two.
For example, there appear to be important differencesin
the nature of HPAC axis dysregulation in both disorders.
How much these differences represent different subtypes
versus different disorders requires further study. In gen-
eral, further research into the relationship between obesity
and mood disordersis greatly needed.

Drug names: bupropion (Wellbutrin and others), fluoxetine (Prozac,
and others), lithium (Lithobid, Eskalith, and others), metformin
(Riomet, Glucophage, and others), methylphenidate (Methylin,
Ritalin, and others), mirtazapine (Remeron and others), sibutramine
(Meridia), spironolactone (Aldactone and others), topiramate
(Topamax), venlafaxine (Effexor), zonisamide (Zonegran).
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