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The interface of obesity and depression: risk factors for

the metabolic syndrome

Obesity, defined as excess body fat,! is a multigenic behav-
ioral disorder resulting from gene-environment interactions.
Body weight is determined by two behaviors: food intake and
energy expenditure. While considerable attention is paid to the
metabolic and cardiovascular consequences of obesity, its be-
havioral determinants are not sufficiently addressed by current
research. In recent yearsthere has been increased attention paid
to thecentral circuitry regulating food intake and body weight.?
Those studies show a considerable overlap between the candi-
date systemsinvolved in obesity and those involved in depres-
sion. We would like to make the case here that obesity and
depression have considerable overlap at multiple levels from
the pathophysiol ogic, to the metabolic, and therapeutic (Table).

While humans are well adapted to starvation asthe result of
thousands of years of exposure to cycles of feast and famine,
they are poorly adapted to overnutrition.® In fact, humanshave
only had a continuous surplus of food for the past 100 years.
Therefore, it isnot surprising that there has not been agenetic
adaptation to overnutrition. The modern high fat diet combined
with physical inactivity has resulted in an international epi-
demic of obesity and overweight. According to the World
Health Organization, there were last year for the first timein
human history as many obese as starving people in the world.

Theextensive datalinking overweight and obesity to adverse
health outcomes are well established and incontrovertible.* The
health consequences of obesity include some of the most com-
mon chronic diseases in the world. Obesity is an independent
risk factor for heart disease, the most common killer diseasein

Table - Inter-relationship between depression and obesity.

Depression and obesity frequently co-exist.

Both disorders are substantial health problems in worldwide.

Depressed mood can be a side effect of obesity treatments.

Weight gain and obesity can be a side effect of antidepressant treatments.

Several neuropeptidergic and neurotransmitter systems, involving

molecules as CRH, NPY, serotonin, and norepinephrine, are involved in

the regulation of mood as well as body weight.

6. Depression and obesity are important risk factors for cardiovascular
disease, potentially resulting or worsening the metabolic syndrome.

7. Genetic polymorphisms may underlie the predisposition both to
cardiovascular disease and to depression.

8. Drugs used in our depression study predominantly affect either serotonin
or norepinephrine in the CNS.

9. Obesity treatment includes central inhibition of both serotonin and

norepinephrine reuptake.
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devel oped countries. Non-insulin dependent diabetes mellitus,
hypertension and stroke, hyperlipidemia, osteoarthritis, and
deep apneaare al more common in obeseindividuals. Weight
loss of only 20 pounds can be associated with marked reduc-
tions in the risk of these chronic diseases. Conversely, adult
weight gain is associated with increased risk of breast cancer
in postmenopausal women.

Obesity is a heterogeneous disease that can be caused by
genetic, environmental, social, economic, endocrine, meta-
bolic and psychiatric causes. There are very few cases of obe-
sity that are caused by specific genetic defects. In most cases
thereare partially inherited individual differencesin metabo-
lism and energy efficiency, which underlie body weight regu-
lation. Therefore, while genetics determinesthe potential for
obesity - diet, exercise, and lifestyle determine whether and
to what extent obesity develops. There is an epidemic of obe-
sity among children. The Surgeon General of the United States
has made amelioration of childhood obesity a major health
goal for the year 2010.

Most psychiatric disorders are no more common in obese
individual, but the incidence of depression and anxiety isin-
creased in obese compared to non-obese individuas. Morere-
search is needed on the observed association of obesity and
depression. Weight gain and obesity can be an important ad-
versereaction to psychotropic drugs, including antidepressants
and antipsychotics, both of which are used in the treatment of
affective disorders.

There are many genes that are involved in energy metabo-
lism and obesity. These genesinclude among othersthose cod-
ing for molecules related to the following neurotransmitters,
neuropeptides, their receptors, synthesizing enzymes, and sec-
ond messenger signaling systems: serotonin, norepinephrine,
dopamine, leptin, NPY (neuropeptide YY), M C4 (melanocortin-
4 receptor), POMC (pro-opiomelanocortin), CRH (corticotro-
pin releasing hormone), urocortin, MCH (melanin-concetrating
hormone), galanin, leptin, adiponectin, ghrelin, CART, orexins,
CCK (cholecytokinin), bombesin, GH (growth hormone), GLP-
1 (glucagon-like peptide-1), agouti-related, peptides, UCP2/
UCP3 (uncoupling protein 2 and 3), beta-3 adrenergic recep-
tor. Several of these molecules are aso thought to be abnor-
mally regulated in depression.

Inadditiontothe possibility of shared pathophysiologic mecha
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nisms, obesity and depression have shared consequences, such
as cardiovascular morbidity. Both disorders can contribute to
the metabolic syndrome, which is the term used for the combi-
nation of obesity, high blood pressure, hyperlipidemia, and glu-
coseintolerance, resultingin highrisk for heart disease. Depres-
sion can by itself causeincreasein food intake and body weight
(changesin body weight are part of the officia diagnostic crite-
ria of depression). Moreover, depression can cause
hypercortisolemia, which may enhance glucose intolerance,
blood pressure, and adiposity. Depression also tends to be asso-
ciated with decreased exercise rates. Therefore, major depres-
sion can by itself lead to the metabolic syndrome. Furthermore,
recent data suggest that the same genetic factors, such as poly-
morphismsin theangiotensin| converting enzyme (ACE) gene,
may underliethe predisposition to major depression and to heart
disease.>® It is unknown whether the overlap of depression and
obesity are syngergistic in terms of deterioration of cardiovas-
cular function. The hypothesis that the overlap of obesity and
depression is particularly deleterious to the cardiovascular sys-
tem should therefore be tested by controlled studies.

In summary, obesity and depression are both major public
health problems. These two disorders often overlap at multiple
levels. Some of the brain circuitsimplicated in obesity arealso
thought to be dysregulated in depression. The same genetic
factors might contribute to the predisposition both to depres-
sion and to heart disease. Moreover, drugs used to treat obesity
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act predominantly on the same neurotransmitter systems (such
as norepinephrine and serotonin) asthe drugs used in the treat-
ment of depression. Mood changes can be a side effect of obe-
sity treatments and weight gain can be a side effect of antide-
pressant treatments. Finally, both disorders can result in the
metabolic syndrome, potentially increasing cardiovascular and
metabolic morbidity. Increased emphasisis heeded on the study
of the behavioral mechanisms underlying obesity and on the
metabolic and cardiovascular conseguences of depression. We
recommend that the study of these two disorders be brought
together. Behavioral scientistsworking in depression can con-
tribute to elucidate the behavioral basis of obesity and endocri-
nologists with expertise in obesity can use their skills to dis-
sect the metabolic and cardiovascular consegquences of depres-
sion. Theintegration of basic and clinical investigation in the
fields of depression and obesity has the potential to bring new
perspectives that will advance research and benefit patients.
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