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Depression is one of the most common psychiatric disorders 
which encompasses a cluster of symptoms including emotional, 
somatic and cognitive. The main characteristic of depression is 
low mood or anhedonia with other symptoms like decreased 
concentration, decreased appetite, insomnia, fatigue, thoughts 
of guilt, worthlessness, and hopelessness. To be diagnosed with 
depression, the above-mentioned symptoms must be present 
for at least two weeks. It affects 121 million people worldwide. 
Depression is currently the second cause of disability and the 
fourth highest contributor to the burden of diseases according 
to the WHO; it is expected to be the second after cardiovascular 
diseases by 20201.

Patients with depression have a four-fold increased risk 
of early death compared to non-depressed2. The mortality 
from depression decreases if chronic health conditions are 
controlled3. It has been found that many of the depressed 
patients die prematurely due to cardiovascular diseases (CVDs) 
and this is mediated by the so-called metabolic syndrome 
(MetS)4. 

MetS is characterized by at least three of the following: large 
waist circumference, hypertension, elevated fasting blood 
sugar, high serum triglycerides, and low HDL levels. It is 
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associated with the increased risk of diabetes mellitus (DM) 
type II and cardiovascular disease5. This syndrome was first 
described in the 1960s as “pluri-metabolic syndrome”. It was 
found to be more common among coronary artery disease 
patients6. However, the present term was coined in 1998 by 
the World Health Organization (WHO)7. Currently, there are 
several definitions of MetS by different international bodies 
including World Health Organization, Adult Treatment Panel 
III, and International Diabetes Federation (IDF). IDF criteria 
for MetS was used in this study8.

There is a debate whether some components of MetS are more 
important than others in affecting patients with depression9. The 
severity of depression also plays a role in the predisposition to 
MetS10. The predisposition to MetS is higher among depressed 
female patients11.

Management of depression should include screening for risk 
factors for MetS as well as encouraging healthy lifestyles such 
as eating habits, exercise, smoking, and alcohol consumption.

The aim of this study is to evaluate the prevalence of MetS 
among patients diagnosed with major depression compared to 
normal controls.
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METHOD

A matched case-control study was conducted where cases of 
adult patients (47) diagnosed with Major Depressive Disorder 
(MDD) were matched 1:1 by age and sex to controls (47) who 
were healthy volunteers and free from mental illness. Patients 
below 18 and above 65 years of age, and patients with existing 
cardiovascular complications or diseases were excluded from 
the study.

Personal characteristics were documented. The measurements 
included were weight, height, waist and hip circumference, 
fasting blood glucose, lipid profile, blood pressure. A written 
informed consent was obtained from all the participants. 

Data were analyzed using SPSS version 22. The mean and 
Standard Deviation (SD) were reported for continuous variables 
Pearson Chi-Squared or Fisher’s Exact test, and independent 
samples t-test were used to investigate the differences between 
groups. 

RESULT

Both the cases (47) and controls (47) were matched for the 
number, sex, and age. Table 1 describes the different parameters 
involved in our study. 

The mean weight among cases with MDD (84 kg) was higher 
than the mean weight of controls (74.6 kg). The mean BMI of 
cases (31.79) was in the obesity range, whereas the mean BMI 
of controls 27.86 was in the overweight range. 

The mean systolic blood pressure among cases (137.27) was 
elevated according to IDF criteria (˃130), whereas the mean 
of systolic blood pressure among controls was normal (128.7). 
The mean diastolic blood pressure among both cases (75.7) and 

Variable Controls n=47 Cases n=47 Independent 
Samples t-test

Male 19 (40%) 19 (40%)
N/A

Female 28 (60%) 28 (60%)
Age 44.0±6.9 48.04±10.33 0.26
Weight (kg) 74.6±15.3 84.05±19.02 0.01*
Height (cm) 163.6±7.7 163.13±9.47 0.77
Body Mass Index (BMI) 27.9±5.4 31.79±7.89 0.005*
Systolic Blood Pressure 128.7±18.8 137.28±22.15 0.04*
Diastolic Blood Pressure 78.3±11.6 75.70±12.53 0.29
High-Density 
Lipoprotein (HDL) 1.3±0.4 1.28±0.31 0.52

Low-Density 
Lipoprotein (LDL) 2.8±0.8 2.99±0.80 0.26

Triglyceride 1.6±1.2 1.47±0.74 0.63
Cholesterol 4.9±1.0 4.92±0.87 .074
Fasting Blood Sugar 5.5±1.3 5.93±1.29 0.12
Waist Circumference 93.6±13.2 101.93±14.88 0.005*
Hip Circumference 103. 4±12.9 109.13±14.06 0.04*
Waist Hip Ratio 0.9±0.1 0.94±0.08 0.12

* P<0.05

Table 1: Personal Characteristics of Cases and Controls

controls (78.34) were within the normal range (<85). The mean 
waist circumference among cases (101.92 cm) was greater than 
controls (93.5 cm). Most of the other parameters were higher 
among cases than controls.
 
The average weight among control females (72.6 kg) was 
lower than control males (77.6 kg); the corresponding BMI 
were 28.47 and 26.96 for control females and control males, 
respectively. The mean systolic and diastolic blood pressures 
among control males was higher than females. The waist 
circumference among the two groups was equal (93.4 and 
93.64). The triglycerides are almost twice as high among 
control males (2.11) than females (1.2). The fasting blood 
sugar was comparable among the two groups. 

The mean weight of female cases (87.3 kg) was higher than 
the males (79.1 kg). The mean BMI among females (34.8) was 
higher than males (27.3). The mean systolic blood pressure 
among females (141.2) was higher than males (131.4), but 
the mean diastolic pressure was almost equal among the two 
groups. The cholesterol profile was comparable among the 
two groups. The mean waist circumference was higher among 
females (107 cm) compared to males (94.3 cm).

According to IDF criteria for MetS, 21 (44.7%) suffer from 
MetS compared to controls 15 (31.9%). Taking each factor 
individually, 26 (55.3%) were obese than controls 18 (38.3%). 
Blood pressure was elevated among cases 32 (68.1%) than 
among controls 24 (51.5%). The triglycerides are equally 
elevated among cases and control 13 (27.7%). The number of 
cases with reduced HDL cholesterol 35 (74.5%) was almost 
equal to controls 34 (72.3%). The fasting blood sugar was 
slightly higher among cases 23 (48.9%) than among controls 
20 (42.6%), see table 2. 

Twenty-one (75%) female patients were obese compared to 5 
(26.3%) males. Twelve (42.9%) female controls were obese 

Table 2: Prevalence of Metabolic Syndrome in Cases and Controls

Controls 
(n=47)

Cases 
(n=47) OR 

(95% CI)
Variable Yes

N (%)
No

N (%)
Yes

N (%)
No

N (%)

Obesity 18 
(38.3%)

29 
(61.7%)

26 
(55.3%)

21 
(44.7%)

2.0  
(0.85-4.5)

Raised 
Triglycerides

13 
(27.7%)

34 
(72.3%)

13 
(27.7%)

34 
(72.3%)

1.0  
(0.4-2.4)

Reduced HDL 
Cholesterol

34 
(72.3%)

13 
(27.7%)

35 
(74.5%)

12 
(25.5%)

1.2  
(0.45-2.8)

Raised  Blood 
Pressure

24 
(51.1%)

23 
(48.9%)

32 
(68.1%)

15 
(31.9%)

2.0  
(0.9-4.7)

Fasting  Blood 
Sugar

20 
(42.6%)

27 
(57.4%)

23 
(48.9%)

24 
(51.1%)

1.2  
(0.6-2.9)

Metabolic 
Syndrome

15 
(31.1%)

32 
(68.1%)

21 
(44.7%)

26 
(55.3%)

1.7  
(0.75-4.0)
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compared to 6 (31.6%). The triglycerides were more elevated 
among male controls, 8 (42.1%), than all other groups. A 
greater reduction was found in HDL cholesterol levels among 
female cases and controls, 22 (78.6%), compared to male 
cases and controls, 13 (68%). Elevated systolic blood pressure 
was more common among female cases than female controls. 
However, elevated blood pressure was slightly more common 
among male cases, 13 (68.4%), than male controls, 11 (57.9%). 
Elevated fasting blood sugar among male controls, 9 (47.4%), 
was higher than male cases, 7 (36.8%). On the other hand, 
fasting blood sugar was more elevated among female cases, 
16 (57.1%), than female controls, 11 (39.3%). The prevalence 
of MetS among female cases, 18 (64.3%), was almost twice 
the number of female controls, 9 (32.1%). Prevalence of MetS 
among male controls, 6 (31.6%), was higher than male cases, 
3 (15.8%). 

DISCUSSION

Only one study from GCC countries evaluated the prevalence 
of MetS and its components among adult patients suffering 
from different psychiatric disorders12. Our study is the first in 
the GCC countries to evaluate the prevalence of MetS and its 
components among adults suffering from major depression 
specifically. 

The prevalence of overweight in GCC countries and obesity 
among adults range from two-thirds to three-quarters of the 
population13. The rates of hypertension and diabetes mellitus in 
the region are also among the highest in the world14,15. Obesity 
is more common in women than men, similarly the prevalence 
of MetS which is higher among women16. 

Different studies showed that the prevalence of MetS ranges 
from 29.6% to 36.2% among males and 36.1% to 45.9% among 
females according to IDF criteria16. These rates are similar to 
other Arab countries17. 

Some factors are found to be associated with MetS in the GCC 
including lower education, age and higher income18. Other 
factors include decreased physical activity, sedentary lifestyle 
as well as diet quality19. 

Approximately 28% of the adult population in Qatar suffer 
from MetS20. A study in India has found a high prevalence 
(44.3%) of MetS among inpatients suffering from depression21. 
Another study found that antipsychotic medication and low 
aerobic fitness were significantly correlated with MetS among 
first-time hospitalized young depressed patients22. MetS is 
found to be higher (37.2%) among drug-naïve patients with 
depression than among healthy controls (16.3%)23. 

In our study, MetS is more prevalent among depressed patients 
(44.7%), compared to healthy controls (31.9%) according to the 
IDF criteria. Among the individual components contributing to 
the diagnosis of MetS, obesity was found to be the only one 
with a statistically significant difference between cases and 
controls. MetS was found to be high among depressed females 
(64.3%) and least among depressed males (15.8%). Obesity, 
raised blood pressure and fasting blood sugar were high among 
depressed females (75%, 75%, and 57.1%, respectively). 

The lifestyle-related diseases among women in the GCC 
countries have reached an alarming level24. The obesity rates 
among females ranges from 29% to 45.7%, which is one 
of the highest globally. Physical inactivity among females 
in the region is very high (45% to 98.7%). Prevalence of 
diabetes is also high (21%) as well as hypertension (20.9% 
to 53%). Some studies have also shown that there is a higher 
genetic predisposition to diabetes among Arabs compared to 
Caucasians25. 

CONCLUSIONS

MetS and its components are highly prevalent among 
depressed patients in Bahrain. MetS is also high among the 
general population. It could be a contributing factor to a 
poor prognosis of depression; therefore, an early treatment 
plan that includes lifestyle modification and better eating 
habits could help a better and faster remission of depression.  
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