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1. Introduction 

Depressive disorders are a group of disorders with 

characteristics of loss of happiness, feeling useless or 

desperate, withdrawn or uninterested in common 

activity, and loss of energy or hypoactivity almost every 

day.1,2 Depression is one of the most frequent mental 

disorders that causes disability and effects on quality 

of life with 16,2% lifetime prevalence.3 Depression 

prevalence and incidence increases globally and is 

visualized as second death cause by 2030.4 

Individuals with depression commonly present with 

other comorbidities. Metabolic syndrome (MetS) is one 

of comorbidities that can be found along with 

depression.3 Depression and MetS have been 

recognized enough in many studies as important risk 

factors of morbidity and cause of quality of life 

impairment.3,5,6 

Metabolic syndrome (MetS) is a clustering of 

conditions consist of central obesity, dyslipidemia, 

glucose intolerance, and hypertension.7 MetS 

increases individual risk factors of both cardiovascular 

disease and type 2 diabetes, especially in old age.5,8,9 

Based on International Diabetes Federation (IDF), 

approximately 20–25% adult population in the world 

have MetS.7 MetS, including related metabolic 

biomarkers, is thought to be related to depression.4 

Individuals with one or more metabolic disorder show 

a higher risk of depression development.9  MetS is 

considered to have association with early and late 

depression with 1%-5% prevalence in older.8 MetS is 

suggested significantly associated with depression at 

age 60 years or more.2 However, variation on 

individual risk still have important role affecting 

comorbidity of MetS and depression in different 

population.5 These differences are caused by 
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heterogeneity and complexity of both MetS and 

depression as multifactorial diseases, for examples, 

lifestyle factors related metabolic disorders (e.g., 

chronic alcohol consumption and smoking habits, and 

also reduced physical activity) show a higher risk of 

depression incidence.5,9 MetS and depression’s co-

occurrence is suggested to have overlapping 

pathophysiological between these conditions.4 

Therefore, a comprehensive study is necessary to 

evaluate depression risk among metabolic syndrome 

patients and its possible correlation. 3,5,9 

 

Metabolic syndrome 

Metabolic syndrome is a bundle of conditions 

consists of central obesity, dyslipidemia, 

hypertension, and insulin resistance.5,8,10 MetS people 

have a higher risk for cardiovascular disease CVD), 

diabetes mellitus (DM), and other complications with 

higher mortality. Many MetS patients are also reported 

having depression with poor quality of life.11 MetS 

development is related to unhealthy lifestyle, such as 

smoking and alcohol drinking habit, poor diet with 

high fat and calorie, inadequate physical exercise, and 

commonly increased by age being. Research reported 

MetS prevalence is higher in women and/or people at 

age 60 years or older.10  

Metabolic syndrome is characterized by the 

presentation of at least three conditions or more of the 

following conditions: 1) fasting blood glucose ≥ 110 

mg/dL) or use of antidiabetic medication; 2) 

hypertriglyceridemia ≥ 150 mg/dL) or use of anti- 

hypertriglyceridemia medication; 3) HDL < 40 mg/dL 

in men or < 50 mg/dL in women; 4) blood pressure 

(BP) of ≥130/85mm Hg or use of antihypertensive 

medication; and 5) waist circumference ≥ 90 in men or 

≥ 80 cm in women.7 

Metabolic inflammation is characterized by 

alteration of circulating cytokine profiles, tissue 

infiltration of immune cell, and activation of 

inflammatory pathways within its parenchyma. In 

obese individuals, TNF-α level and proinflammatory 

cytokine are increased in adipose tissue and cause 

regulatory impairment of blood glucose levels 

mediating by insulin. This mechanism is used as a 

main explanation to understand inflammation and 

insulin resistance relationship and role of obesity on 

type 2 DM development.5 

In obese individuals, most circulating 

proinflammatory cytokines are elevated and thus 

cause metabolic inflammation and metabolic 

dysfunction. IL-1β, IL-6, and TNF-α activate stress 

kinase (e.g., IKK, JNK, p38 MAPK) in muscle and fat, 

lead to phosphorylate inhibitory serine accumulation 

on IRS1 (insulin receptor substrate 1) and directly 

affect insulin receptor downregulation and signal 

transduction blockade. IL-12 and IFN-γ are cytokines 

which play important roles in immune system 

activation. IL-12 contributes to naive CD4+ T cells 

(Th1) differentiation and IFN-γ contributes to 

macrophages’ pro-inflammatory M1 polarization and 

induces insulin resistance. This activation of immune 

system is found in obesity and insulin resistance 

relationship. In addition, chemokines (CCL2 and 

CXCL1) are known as chemoattraction which promote 

migration of immune cells from bone marrow into 

tissues.5 

Leukocytosis can be found in metabolic syndrome 

with increased total monocyte, neutrophil, and 

lymphocyte counts. This laboratory finding correlates 

significantly with body mass index (BMI), percentage 

of body fat, and insulin resistance. Increasing in non-

classical and intermediate monocytes and decreasing 

in classical monocytes are found in obese patients’ 

blood. Classical monocytes are correlated with higher 

CCR expression (CCL receptor). Surface chemokine 

receptors levels (CCR2 and CCR5) also increase in 

obesity. Moreover, in obese patients, chemokines 

CCL2 and CCL5 promote greater migration of 

monocytes from bone marrow to blood and lead to 

tissue infiltration.5 

Management of MetS is primarily focused on 

lifestyle modification. Many studies support lifestyle 

modification as an effective choice in achieving the 

target, improving depression, and better quality of 

life.11,12 Duration of lifestyle management varies from 

weeks to years.11 Lifestyle management, improving 
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physical activity and healthy diet, has good effects on 

health, improve quality of life and depression status in 

MetS, especially in middle-aged and older women 

based on recent study. In elderly with poor health 

status and limitation, low-grade physical activity can 

be alternative and effective enough for health 

improvement.2  

 

Depression 

Depression is one of the most frequent mental 

disorders that can affect both males and females.13 

Depression affects emotion, motivation, and cognitive 

domain in negative way. More than 300 million people 

are estimated to have depression and end with suicide 

in the most severe cases.5 Depression is related to 

increased morbidity and. So that, depression is cited 

as one of leading causes of worldwide impairment.5 

Depression is commonly found in the elderly and 

associated with chronic course and poor prognosis in 

comparison with younger age. Almost 50% of old age 

cases suffer long duration depression. Physiological 

changes related to age may contribute to poor 

results.14 Depressive symptoms in older adults cause 

poorer condition compared to other chronic medical 

conditions.13 

Depression is also associated with metabolic 

syndrome in many cases.14 Depression is thought as 

important factor of type 2- DM and cardiovascular 

disease. Some studies showed that depression may be 

associated with MetS especially in women.10 

 

Association of metabolic syndrome and depression 

Metabolic syndrome is associated with depression 

and poor quality of life.15 Individuals with depression 

are more likely having MetS compared to non-

depressed individuals.4 Depressive symptoms are 

frequently present in women with MetS than others.15 

Several studies showed an increased risk for 

depression development in individuals with metabolic 

syndrome and its components. Metabolic syndrome 

has a 1.49 times higher risk of developing depression.8 

Although the association between metabolic syndrome 

and depression has been reported by many studies,8 

correlated mechanism of both conditions is still 

unclear. There are some suggested hypotheses from 

several studies.4 Otherwise, some studies also 

suggested depression as a risk factor of MetS with 

similar mechanism.1 

The relationship between metabolic syndrome and 

depression is considered to be affected by lifestyle 

factors, such as alcohol drinking, cigarette smoking, 

and low physical activity.10 Adverse health behaviors 

lead to a higher incidence of MetS in depressed 

patients.4 Metabolic and behavioral risk factors have 

potential risk factors for depression development in 

adult population in general.10  

Depression-MetS components association are 

mediated by different pathways. Metabolic syndrome 

components are associated with depressive symptoms 

incidence, including central obesity, 

hypertriglyceridemia, and low HDL cholesterol level.13 

Waist circumference or central obesity is considered 

as the most important influencing factor of MetS and 

depressive symptoms onset.16 Underweight and severe 

obesity are also considered as increased risk factors of 

depression incidence.10 

Study showed a significant association between 

MetS and depression incidence in women. The 

possible reason for this condition is sex hormone-

related depressive symptoms as a mediating factor.,9 

In addition, women present a higher cortisol level in 

chronic stress which is considered as a mediator in 

depression and Mets. High density of cortisol-

glucocorticoid receptor binding in the visceral fat 

promotes lipoprotein lipase and causes lipid 

mobilization inhibition and results in increasing 

visceral fat. In older age, increasing stress response 

and cortisol levels are associated with low sex steroid 

levels that cause higher risk of depression. Thus, adult 

age or older women are more vulnerable in Mets and 

depression.15 

Some pathophysiologies; including hypothalamus–

pituitary–adrenal (HPA) axis and autonomic nervous 

system disturbances, chronic inflammation, oxidative 

stress, and peripheral hormones (e.g., leptin and 

ghrelin); are also considered as related mechanisms 
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between MetS and depression.10 In depression, there 

is hypothalamic–pituitary–adrenal axis activation that 

impacts visceral fat accumulation by increasing 

corticotropin-releasing hormone, adrenocorticotropic 

hormone, and cortisol secretion.1,4,16 Recently, studies 

introduced mechanisms correlating MetS and 

depression and showed chronic and low-grade 

inflammation, including increased circulating 

proinflammatory cytokines levels, blood leukocyte 

count alteration, and immune cells accumulation in 

tissues, as possible mechanisms. These chronic 

oxidative and inflammatory stress states promote 

cytokines inducing depressive-like behavior by 

neurotransmitter synthesis and signal transduction 

interruptions. Insulin resistance is commonly 

accompanied by obesity and also suggested as 

increased risk of MetS. Peripheral hormones (leptin 

and ghrelin) are also thought to have role in mood 

regulation. Physical activity and diet patterns have 

important roles in MetS and depression. So that 

lifestyle modification with increased exercise and a 

healthy diet pattern become a strategy therapy of 

choice.9 

In addition, genetic abnormality or ACTH receptor, 

glucocorticoid, and aldosterone dysfunction are also 

considered to have role in MetS and depression.16 

Another study showed no correlation between MetS 

and depression remission time, disease severity, and 

course of disease in older persons with a formally 

diagnosed depression. However, MetS-depression 

patients have to be clinically followed for other reasons 

to their improve quality of life.8  

 

2. Conclusion      

Depression is one of the most frequent mental 

disorders that can be found along with metabolic 

syndrome. Depression and MetS have been recognized 

enough in many studies as important risk factors of 

morbidity and cause of life quality impairment. The 

correlated mechanism between metabolic syndrome 

and depression is still unclear, but there are some 

suggestion hypotheses from several studies, such as 

lifestyle factor, hypothalamus–pituitary–adrenal (HPA) 

axis and autonomic nervous system disturbances, 

chronic inflammation, oxidative stress, and peripheral 

hormones, that are thought as main mechanism of 

disease. 

 

3. References 

1. Bica T, Castelló R, Toussaint LL, Montesó-

Curto P. Depression as a Risk Factor of 

Organic Diseases:An International Integrative 

Review. J Nurs Scholarsh. 2017; 49(4): 389–

99. 

2. Marcos-delgado A, Hern N, Fern T, Molina AJ. 

The Effect of Lifestyle Intervention on Health-

Related Quality of Life in Adults with 

Metabolic Syndrome : A Meta-Analysis. 2021 

3. Han KM, Kim MS, Kim A, Paik JW, Lee J, Ham 

BJ. Chronic medical conditions and metabolic 

syndrome as risk factors for incidence of 

major depressive disorder: A longitudinal 

study based on 4.7 million adults in South 

Korea. J Affect Disord [Internet]. 2019; 

257(April): 486–94. Available from: 

https://doi.org/10.1016/j.jad.2019.07.003 

4. Moradi Y, Albatineh AN, Mahmoodi H, 

Gheshlagh RG. The relationship between 

depression and risk of metabolic syndrome: a 

meta‐analysis of observational studies. Clin 

Diabetes Endocrinol. 2021; 7(1): 1–12. 

5. Dekker IP, Marijnissen RM, Giltay EJ, van der 

Mast RC, Oude Voshaar RC, Rhebergen D, et 

al. The role of metabolic syndrome in late-life 

depression over 6 years: The NESDO study. J 

Affect Disord [Internet]. 2019; 257(December 

2018): 735–40. Available from: 

https://doi.org/10.1016/j.jad.2019.07.060 

6. Block A, Schipf S, Auwera S Van Der, 

Hannemann A, Nauck M, John U, et al. Sex- 

and age-specific associations between major 

depressive disorder and metabolic syndrome 

in two general population samples in 

Germany. 2016; 9488(June). 

7. Jeon SW, Lim SW, Shin DW, Ryu S, Chang Y, 

Kim SY, et al. Metabolic syndrome and 

https://doi.org/10.1016/j.jad.2019.07.003
https://doi.org/10.1016/j.jad.2019.07.060


297 
 

incident depressive symptoms in young and 

middle-aged adults: A cohort study. J Affect 

Disord [Internet]. 2019; 246(December 2018): 

643–51. Available from: 

https://doi.org/10.1016/j.jad.2018.12.073 

8. Chan KL, Cathomas F, Russo SJ. Central and 

peripheral inflammation link metabolic 

syndrome and major depressive disorder. 

Physiology. 2019; 34(2) :123–33. 

9. Yu S, Guo X, Li GX, Yang H, Zheng L, Sun Y. 

Metabolic syndrome associated with the onset 

of depressive symptoms among women but 

not men in rural Northeast China. BMC 

Psychiatry. 2020; 20(1):1–10. 

10. Ra JS, Kim HS. Sex-based Association 

between Depression and Metabolic Syndrome 

in Korean Middle-aged and Older Adults. 

2017; 8(2): 130–7.  

11. Wang Q, Ying S, Wong EM. The effects of a 

lifestyle intervention program on physical 

outcomes , depression , and quality of life in 

adults with metabolic syndrome : A 

randomized clinical trial. Int J Cardiol 

[Internet]. 2016; Available from: 

http://dx.doi.org/10.1016/j.ijcard.2016.12.0

84 

12. Morga P, Cieślik B, Sekułowicz M, Bujnowska-

fedak M, Drower I. Low-Intensity Exercise as 

a Modifier of Depressive Symptoms and Self-

Perceived Stress Level Women with Metabolic 

Syndrome. 2021; (March): 222–8. 

13. Repousi N, Masana M, Sanchez-niubo A, Haro 

JM, Tyrovolas S. PT US CR. J Affect Disord 

[Internet]. 2018; Available from: 

https://doi.org/10.1016/j.jad.2018.04.102 

14. Marijnissen RM, Vogelzangs N, Mulder ME, 

Brink RHS Van Den, Comijs HC. Metabolic 

dysregulation and late-life depression : a 

prospective study. 2016; 1–12. 

15. Limon VM, Lee M, Gonzalez B, Choh AC, 

Stefan A. quality of life and depressive 

symptoms. 2020; 29(8): 2063–72. 

16. Shinkov A, Borissova A, Kovatcheva R, 

Dakovska L, Atanassova I, Petkova P. based 

study ce pt t. Postgrad Med [Internet]. 

2018;0(0). Available from: 

http://dx.doi.org/10.1080/00325481.2018.1

410054 

https://doi.org/10.1016/j.jad.2018.12.073
http://dx.doi.org/10.1016/j.ijcard.2016.12.084
http://dx.doi.org/10.1016/j.ijcard.2016.12.084
http://dx.doi.org/10.1080/00325481.2018.1410054
http://dx.doi.org/10.1080/00325481.2018.1410054

