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OBESITY:

The terms Overweight, and Obesity are defined by the World 

Health Organization as excessive accumulation of fat which may 

impair health [1].  Body Mass Index BMI (Kg/m2) is commonly used 

to classify weight as Overweight with BMI ≥ 25, and Obesity with 

BMI ≥ 30. Worldwide prevalence has doubled since 1980 [1].  In the 

American population 154.7 million (age > 20) are obese.  Racial and 

gender based differences in obesity prevalence (BMI > 30) exist, 

and are mentioned by the American Heart Association [2] as:

“- For non-Hispanic whites, 33.8 percent of men and 32.5 percent 

of women. 

- For non-Hispanic blacks, 37.9 percent of men and 53.9 percent of 

women. 

- For Mexican Americans, 36.0 percent of men and 44.8 percent of 

women [2].”

The financial burden associated with obesity (directly or 

indirectly) at current prevalence levels is $254 billion, and by 

2030, some estimates predict as high as $957 billion [2].  Highest 

obesity rates in the United States of America are seen in West 

Virginia, Mississippi, Arkansas, Louisiana and Alabama [3].
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Depression and obesity are growing, and major health concerns in the United States of 
America, and all other countries.  These diseases account for significant morbidity and 
mortality and loss of vocational productivity as well as healthcare spending.  A clear, bi-
directional relationship exists between depression and obesity, and obesity and depression.  
Particular demographics are more affected than others, young females being more affected 
than males.  The association between depression and obesity is most more pronounced in 
extreme obesity when compared to overweight or mild obesity, indicating a dose response 
type of relationship.  Social victimization and abuse from peers in the childhood age group is 
strongly associated with overweight and obese body types and has been shown to be more 
statistically common than teasing based on gender, race, ethnicity or other divisional 
category.  Such abuse early on is also understood to be a risk factor for both depression and 
obesity, again indicating the multifactorial, complex and self-reinforcing nature of the 
relationship between depression and obesity.  Multiple mechanisms are known and 
considered. Systemic inflammation and associated physiological and pathological changes 
accompanying elevation of inflammatory cells, Interleukins (predominantly IL-6, and IL-1), 
CRP and others has been linked with development of depression, atherosclerosis, diabetes, 
insulin resistance and other conditions.  Dysregulation of the HPA Axis (overactivity) and 
hypersecretion of cortisol both centrally and peripherally, and cortisol receptor dysfunction 
are also linked to depression, and stimulated or enhanced by high body visceral fat 
concentration.  Psychological trauma, stress, poor self-esteem and other psychological 
pathologies are also clearly linked to depression, and obesity.  
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DEPRESSION:

Depression is an underdiagnosed, undertreated condition, 

known to affect 350 million people globally [4], of which 19 million 

in the United States of America [5].  As many as one million deaths 

by suicide are attributed to depression annually [5].    The American 

states with the highest depression rates are mirrored by the states 

with most obesity: West Virginia, Mississippi, Arkansas, Louisiana, 

Alabama [6].  Mental illness, including depression accounts for 

more morbidity than any other disease including cancer, and heart 

disease [7].  

RELATIONSHIP:

There is a clear association between diabetes and obesity, and 

that the association works bidirectionally.  Obesity is a risk factor 

for depression, and depression is a risk factor for obesity [8].  One 

study found that being overweight increased the chances of 

developing depression 1.27 times (in adults age 20+).  Depression 

increased the chances of obesity 1.58 times [8].  This data suggest 

that even though the prevalence of the diseases is so high 

(approximately 10% depression in American Population and 

approximately 65% overweight/obese), there is more than an 

expected overlap, indicating positive association [9].  Another study 

[10] found that in middle aged women, the prevalence of depression 

went from 6.5% in those with BMI < 25 up to 25.9% in those with 

BMI >35.  The prevalence of obesity jumps from 25.4% in patients 

with no depression symptoms, up to 57.8% in those with moderate 

or severe depression [10].  The bidirectionally associated risk 

factors are clearly demonstrated, particularly with depression as a 

risk factor, or precursor of obesity.  The same study found that 

patients with depression were consistently less physically active 

and had higher daily caloric intake than controls without a history 

of depression [10]. 

The process of both depression and obesity often begins in 

childhood, where physical attacks, social mistreatment, verbal 

abuse, height/weight related teasing and poor self esteem based on 

physical appearance are found to be significantly more common in 

obese and overweight youth [11]. Regardless of ethnic group and 

gender, BMI is one of the most common grounds for social 

victimization of children and youths [12].  A 20 year long study 

conducted by Hawker and Boulton found that such victimization is 

strongly related to the development of depression and anxiety [13].  

The particularly vulnerable demographic of adolescent females was 

identified by Blaine to have 2.57 times the presentation of obesity if 

there was a history of depression, as compared to those without 

depression [14].  Dissatisfaction with body image is a reliable 

predictor of depression.  Depression is a reliable indicator for 

obesity, particularly in certain demographics.  The same is true of 

the reverse, where obesity is a reliable indicator for depression 

[15].  The correlation between depression and obesity is stronger 

than the correlation between depression and overweight, which 

indicates a dose response relationship [16].  Class 3 obesity (BMI ≥ 

40) has OR 4.98 according to Onyike et al. [17]. The association 

remains concrete despite controlling for age, education level, 

marital status, dieting, cigarette smoking, and use of alcohol, 

marijuana, and cocaine [17]. 

MECHANISM:

The mechanisms by which obesity and depression are linked 

are multiple, complex and not completely understood.  A complex 

interplay of physiological, pathological and psychological 

mechanisms to varying degrees ultimately culminate in a clinical 

presentation which may be unique to individual patients.  Obesity is 

understood to be accompanied by systemic inflammation 

suggested by inflammatory cells and biochemical markers of 

inflammation [18].  It is suspected that this chronic, subacute 

systemic inflammation plays a pathogenic role in the manifestation 

of other diseases such as atherosclerosis, and diabetes mellitus and 

insulin resistance [18].  The association of obesity and depression 

found in a study by Vogelzangs N and Kritchevskyet al. showed that 

specifically abdominal and visceral fat accumulation is 

pathophysiologically linked to depression, regardless of overall 

obesity [19].  Vaccarino V, Johnson BD et al. found that depression 

and systemic inflammation are observably linked.  Women with 

depression were found to have 70% higher CRP and 25% more 

Interleukin-6 than those without depression.  [20].  They further 

found that depression with inflammation is predictive of 

cardiovascular disease.  The study concluded that despite this 

direct link, inflammation plays a small part in the overall active 

mechanism [20].  Another study by Bremmer MA, Beekman AT et al. 

also demonstrated the presence of high IL-6 levels in the plasma as 

being more prevalent in depressed patients [21].  

Another possible mechanism for association of obesity to 

depression is via Hypothalamo Pituitary Axis dysregulation.  

P a s q u a l i  a n d  V i c e n n a t i  d e m o n s t r a t e d  “ f u n c t i o n a l  

hypercortisolism” in obese patients, and overactivity of the HPA 

Axis [22].  Both a central pathway (alteration of normal pulsatile 

ACTH secretion), and a peripheral pathway (hyperproduction of 

cortisol by hepatic and visceral adipose tissue) are observed [22].  

Belanoff JK et al. showed that some kinds of depression (namely 

psychotic depression) are endocrinologically distinct from other 

types of depression [23], but it is therefore deducible that the HPA 

Axis, and endocrine factors play a significant role in the onset, and 

progress of depression, and further that the HPA Axis is influenced 

by obesity. 

Psychological mechanisms are also very likely to be involved, as 

dissatisfaction with personal body image resulting from 

comparison of the obese/overweight bodyform to a more societally 

accepted view of “beauty in slimness” is likely to create stress, and 

negative self dialogue which may give rise to depression 

development over time.  
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CONCLUSION:

The association between Depression and Obesity is a complex 

and intricate one, involving multiple physiological, pathological and 

psychological mechanisms.  The relationship has been long 

documented however and ample information and data 

demonstrating the solidity of the relationship is available.  There is 

a dose-response phenomenon seen in which generally higher BMI 

patients have higher probabilities of developing severe depression, 

and vice versa.  Social factors also play a crucial role.  Children 

exposed to social  abuses over physical appearance tend to develop 

self-esteem issues around dissatisfaction with body image.  This 

can further instigate obesity and lead to depression.  Systemic 

Inflammation involving CRP, IL-1, IL-6 and other inflammatory 

markers plays a role both conditions, and is also at least partly 

responsible for co-morbid conditions accompanying depression 

and/or obesity.  HPA Axis alteration Corticosteroid Receptor 

dysfunction are also implicated.  Physician and health care provider 

awareness of this interaction of factors is important because by 

targeting the individual mechanisms, and root causes of Obesity 

and Depression, we can attempt to help patients in the most 

comprehensive way possible.  

References:

[1]  Obesity and overweight.  World Health Organization, Media Center. 
M a r c h  2 0 1 3 .  a c c e s e d  o n  J u n e  2 0 1 3  
http://www.who.int/mediacentre/factsheets/fs311/en/

[2] Statistical Fact Sheet 2013 Update for Overweight and Obesity.  American 
H e a r t  A s s o c i a t i o n . a c c e s s e d  o n  J u n e  2 0 1 3  
h t t p : / / w w w . h e a r t . o r g / i d c / g r o u p s / h e a r t -
public/@wcm/@sop/@smd/documents/downloadable/ucm_319588.
pdf

[3] Obesity and Overweight Data and Statistics.  Centers For Disease Control 
and Prevention Website .  August  13,  2012.   June 2013 
http://www.cdc.gov/obesity/data/adult.html

[4] Depression.  World Health Organization, Media Center. Oct 2012. accesse 
d o n J u n e 2 0 1 3 .  
http://www.who.int/mediacentre/factsheets/fs369/en/index.html

[5] Depression by the Numbers. ClinicalResearch.com.  Accessed on June 
2013http://www.clinicalresearch.com/conditions/depression/stats.as
px

[6] Current Depression Among Adults : United States, 2006 and 2008.  
Centers For Disease Control and Prevention Website Morbidity and 
M o r t a l i t y  W e e k l y  R e p o r t  
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5938a2.htm?s_c
id=mm5938a2_w#tab1

[7] U.S. Adult Mental Illness Surveillance Report. Centers for Disease Control 
and Prevention.  Sept .  7  2011.  Accessed on June 2013.  
http://www.cdc.gov/Features/MentalHealthSurveillance/

[8] Luppino FS, de Wit LM, Bouvy PF et al. Overweight, obesity, and 
depression: a systematic review and meta-analysis of longitudinal 
studies. Arch Gen Psychiatry. 2010 Mar;67(3):220-9. doi: 
10.1001/archgenpsychiatry.2010.2

[9] Stunkard AJ, Faith MS, Allison KC.Depression and obesity.Biol Psychiatry. 
2003 Aug 1;54(3):330-7.

[10] Gregory E. Simon, M.D., M.P.H., Evette J. Ludman, Ph.D., Jennifer A. Linde, 
Ph.D., Belinda H. Operskalski, M.P.H., Laura Ichikawa, M.S., Paul Rohde, 
Ph.D., Emily A. Finch, M.A., Robert W. Jeffery, Ph.D. Association between 
obesity and depression in middle-aged women General Hospital 
Psychiatry, Volume 30, Issue 1, January–February 2008, Pages 32–39 
http://dx.doi.org/10.1016/j.genhosppsych.2007.09.001

[11] van den Berg, P., Neumark-Sztainer, D., Eisenberg, M. E. and Haines, J. 
(2008), Racial/Ethnic Differences in Weight-related Teasing in 
Adolescents. Obesity, 16: S3–S10. doi: 10.1038/oby.2008.445

[12] Ian Janssen, Wendy M. Craig, William F. Boyce, William Pickett. 
Associations Between Overweight and Obesity With Bullying Behaviors 
in School-Aged Children. PEDIATRICS Vol. 113 No. 5 May 1, 2004 pp. 1187 
-1194

[13] Hawker, D. S. J. and Boulton, M. J. (2000), Twenty Years' Research on Peer 
Victimization and Psychosocial Maladjustment: A Meta-analytic Review 
of Cross-sectional Studies. Journal of Child Psychology and Psychiatry, 41: 
441–455.doi: 10.1111/1469-7610.00629

[14] Bruce Blaine, Does Depression Cause Obesity? A Meta-analysis of 
Longitudinal Studies of Depression and Weight Control.doi: 
10.1177/1359105308095977J Health Psychol November 2008 vol. 13 
no. 8 1190-1197

[15] LECKIE, E. V.; WITHERS, R. F.OBESITY AND DEPRESSION.Journal of 
Psychosomatic Research, Vol 11(1), 1967, 107-115. doi: 10.1016/0022-
3999(67)90063-3

[16] Luppino FS, de Wit LM, Bouvy PF, et al. Overweight, Obesity, and 
Depression: A Systematic Review and Meta-analysis of Longitudinal 
S t u d i e s .  A r c h  G e n  P s y c h i a t r y. 2 0 1 0 ; 6 7 ( 3 ) : 2 2 0 - 2 2 9 .  
doi:10.1001/archgenpsychiatry.2010.2.

[17] Chiadi U. Onyike, Rosa M. Crum, Hochang B. Lee, Constantine G. Lyketsos, 
William W. Eaton. Is Obesity Associated with Major Depression? Results 
from the Third National Health and Nutrition Examination Survey. Am. J. 
Epidemiol. (2003) 158 (12):1139-1147.doi: 10.1093/aje/kwg275

[18] Shoelson SE, Herrero L, Naaz A. Obesity, inflammation, and insulin 
r e s i s t a n c e . G a s t r o e n t e r o l o g y.  2 0 0 7  M a y ; 1 3 2 ( 6 ) : 2 1 6 9 -
80.PMID:17498510

[19] Vogelzangs N, Kritchevsky SB, Beekman AT, Newman AB, Satterfield S, 
Simonsick EM, Yaffe K, Harris TB, PenninxBW.Depressive symptoms and 
change in abdominal obesity in older persons. Arch Gen Psychiatry. 2008 
D e c ; 6 5 ( 1 2 ) : 1 3 8 6 - 9 3 .  d o i :  
10.1001/archpsyc.65.12.1386.PMCID:PMC3285453

[20] Vaccarino V, Johnson BD, Sheps DS, Reis SE, Kelsey SF, Bittner V, Rutledge 
T, Shaw LJ, Sopko G, BaireyMerz CN; National Heart, Lung, and Blood 
Institute.Depression, inflammation, and incident cardiovascular disease 
in women with suspected coronary ischemia: the National Heart, Lung, 
and Blood Institute-sponsored WISE study. J Am CollCardiol. 2007 Nov 
20;50(21):2044-50. Epub 2007 Nov 5.

[21] Bremmer MA, Beekman AT, Deeg DJ, Penninx BW, Dik MG, Hack CE, 
HoogendijkWJ.Inflammatory markers in late-life depression: results 
from a population-based study. J Affect Disord. 2008 Mar;106(3):249-55. 
Epub 2007 Aug 22.

[22] Pasquali R, Vicennati V. Activity of the hypothalamic-pituitary-adrenal 
axis in different obesity phenotypes. Int J ObesRelatMetabDisord. 2000 
Jun;24Suppl 2:S47-9.PMID:10997608

[23] Belanoff JK, Kalehzan M, Sund B, Fleming Ficek SK, SchatzbergAF.Cortisol 
activity and cognitive changes in psychotic major depression. Am J 
Psychiatry. 2001 Oct;158(10):1612-6.

[24]  Holsboer  F.  The cort icosteroid  receptor  hypothesis  of  
depression.Neuropsychopharmacology. 2000 Nov;23(5):477-501.PMID: 
11027914

Copyright 2010 BioMedSciDirect Publications IJBMR -  
All rights reserved.

ISSN: 0976:6685.c

Anantha Krishna Chentha  et.al Int J Biol Med Res. 2013; 4(3): 3520 - 3522


	Page 1
	Page 2
	Page 3

