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Iran and throughout the world is substantially increased 
during recent years from 10% to 63.2% and <10% to 84%, 
respectively.[7‑9] In another study, it is interesting to note 
that prevalence of anxiety in patients with MetS was 
approximately 60%.[10] These discrepancies depend on 
the region, MetS definitions, methodology (longitudinal 
vs. cross‑sectional), and composition (sex, age, race, and 
ethnicity) of the population studied.

Depression and anxiety are the leading causes of 
disability worldwide. Toward this end, depression is 
anticipated as the second cause of important diseases 
in the near future.[11] Nowadays, depressive and anxiety 
disorders are becoming increasingly common in the 

INTRODUCTION 

Metabolic syndrome (MetS) refers to a chronic, 
progressive, and clustering of multiple metabolic risk 
factors that directly increases the risk of cardiovascular 
disease (CVD) mortality (two or threefold), type 2 
diabetes mellitus and all‑causes mortality.[1‑4] Indeed, 
the components of MetS are abdominal obesity, 
dyslipidemia, hypertension, impaired glucose tolerance, 
and insulin resistance.[5] In a recent study, findings from 
the Midlife in the United States National Sample showed 
the prevalence of MetS was 36.6%.[6] MetS prevalence in 
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with MetS. Conclusion: The study findings revealed that the prevalence of MetS in patients with anxiety was lower than the healthy 
subjects, while no significant association was found between depression, concurrent depression, an anxiety with MetS.

Key words: Anxiety, depression, Iran, metabolic syndrome

Address for correspondence: Dr. Habib Zakeri, Department of Anesthesiology, Fasa University of Medical Sciences, Fasa, Iran. 
E‑mail: zakerihabib@gmail.com
Received: 25‑04‑2016; Revised: 03‑08‑2016; Accepted: 07‑04‑2017

O
r

ig
in

a
l
 a

r
t

ic
l

e

How to cite this article: Akbari H, Sarrafzadegan N, Aria H, Garaei AG, Zakeri H. Anxiety but not depression is associated with metabolic syndrome: 
The Isfahan healthy heart program. J Res Med Sci 2017;22:90.

This is an open access article distributed under the terms of the 
Creative Commons Attribution‑NonCommercial‑ShareAlike 3.0 
License, which allows others to remix, tweak, and build upon 
the work non‑commercially, as long as the author is credited 
and the new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

Access this article online
Quick Response Code:

Website:  

www.jmsjournal.net

DOI:  

10.4103/jrms.JRMS_288_16



Akbari, et al.: Anxiety, depression, and metabolic syndrome

Journal of Research in Medical Sciences| 2017 | 2

general population. In a population‑based study, the 1‑year 
prevalence rates of anxiety and mood disorders were 
approximately 18% and 10%, respectively.[12,13] Moreover, 
accumulating evidence indicates that individuals with 
depression and anxiety symptoms might be having 
interference effects which can lead to MetS.[10] Although 
MetS is extensively studied, existing evidence about its 
association with anxiety and depression on the large 
population is scarce, also, these studies yielded conflicting 
findings. A few studies have addressed the association 
of MetS with anxiety[14] while some authors suggested a 
weak or failed to find an association among those with 
anxiety and a current MetS condition.[10,15‑18] Furthermore, 
several studies revealed the positive relationship between 
MetS and depression,[10,19,20] however, others declared no 
association.[15,16]

In the direction of inconsistent findings, low evidence, and 
few population‑based studies, the aim of this study was to 
investigate the association of depression and anxiety with 
MetS and its different components in a large nationally 
representative population‑based cohort study.

MATERIALS AND METHODS

Subjects
This cross‑sectional study forms part of the prospective 
Isfahan Cohort Study (ICS). ICS is a community‑based 
cohort study among 6504 individuals aged ≥35 years for 
detecting mortality, morbidity, and risk factors of cardinal 
CVDs, and also to prevent and control CVDs.[21,22] We used 
the data of the postintervention phase that was conducted 
in 2007. There were 1520 participants available in Isfahan 
city (rural and urban), 599 (39.4%) participants suffered from 
MetS. Fifteen participants had died for the last follow‑up 
and 470 (30.9%) attended the examinations. Inclusion criteria 
were as follows: participating in ICS from 2001 with ATP 
III criteria for Mets.[23] Furthermore, exclusion criteria were 
as follows: (1) Participants dissatisfaction; (2) participants 
who had died; (3) no data on depression, anxiety; (4) no 
data of more than two components of MetS; (5) left the 
region; (6) no overnight fasting for 8 h; and (7) history of 
pregnancy. Written informed consents were obtained from 
all participants.

Measurements
Blood pressure was taken during supine rest with 15‑min 
intervals using an automatic sphygmomanometer, 
three blood pressure readings were obtained, and 
the average of three readings was used. Body mass 
index (BMI) was calculated as weight divided by height 
in square meters (kg/m2). Waist circumference (WC) was 
measured by tape, horizontally 1 cm above the navel, 
on light clothing.[24] Blood samples were drawn after 

overnight fasting with standard venipuncture techniques, 
high‑density lipoprotein (HDL) cholesterol, triglycerides, 
and fasting blood sugar (FBS) levels were determined using 
standard laboratory techniques.

Measurement of metabolic factors
The MetS was diagnosed according to the American Heart 
Association and National Heart, Lung, and Blood Institute’s 
update of the National Cholesterol Education Program‑Adult 
Treatment Panel III definition.[1] With this definition, the 
MetS is defined by the coexistence of three or more of 
the following characteristics: (1) WC ≥102 cm (40 inch) in 
men and 88 cm (35 inch) in women; (2) HDL <1.03 mmol/L 
(40 mg/dl) in men and 1.30 mmol/L (50 mg/dl) in women; 
(3) triglycerides ≥1.69 mmol/L (150 mg/dl); (4) blood
pressure >130/85 mmHg; and (5) FBS ≥5.6 mmol/L (100 mg/dl).

Psychiatric evaluations
Anxiety and depression symptoms were measured using 
hospital anxiety and depression scale (HADS),[25] which is 
designed to detect adverse anxiety and depressive states 
in out‑patient populations during the preceding 2 weeks. 
HADS is a self‑report questionnaire comprising 14 four‑point 
scale, two 7‑item subscales of HADS‑anxiety (HADS‑A) and 
HADS‑depression (HADS‑D). Each item is answered by 
the patient on a four‑point (0–3) response category. Hence, 
scores are ranged from 0 to 21 for anxiety, and 0–21 for 
depression.[26] The normal rate is below 8 while 8–10 indicates 
mild symptoms, 11–14; moderate, and 15–21 points to a 
severe state of depression or anxiety (using these cut‑offs, 
we recognized four groups: anxiety only (HADS‑A ≥8, 
HADS‑D <8), depression only (HADS‑A <8, HADS‑D ≥8), 
anxiety and depression (both HADS‑A and HADS‑D ≥8), 
and a reference control group (both HADS‑A and 
HADS‑D <8). Previous studies have been revealed good 
internal consistency and psychometric properties for both 
anxiety and depression with sensitivity and specificity 
about 0.80.

Statistical analysis
Sample characteristics of participants were summarized; 
continuous variables were reported as a mean ± standard 
deviation, and categorical variables as numbers (percentages). 
The differences in mean levels of each MetS components 
among four groups (only depression, only anxiety, both 
depression and anxiety, and none of the depression and 
anxiety) were analyzed using one‑way analysis of variance 
with post hoc Tukey tests. Binary logistic regression was 
used to explore the association of anxiety and depression 
with the MetS and its individual components, and in this 
analysis, the MetS and its components were considered 
dependent variable. As potential confounding factors 
affecting the metabolic abnormalities, we used age, gender, 
smoking, BMI, and age‑gender interaction. Results of 
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logistic regression analysis were presented as adjusted odds 
ratios (ORs) with 95% confidence intervals (CIs). The values 
of P < 0.05 were considered statistically significant. The 
statistical analyses were undertaken using the  Statistical 
Program for Social Sciences software system version 18.0 
(SPSS Inc., Chicago, IL) for Windows.

RESULTS

Demographic and clinical characteristics of participants 
divided by gender are presented in Table 1. Of the 
470 participants, 236 (50.2%) were men and 234 (49.8%) 
were women. The mean age of participants was 55.7 ± 9.3. 
There was a significant difference between men and women 
considering the mean age and BMI (for both P < 0.0001). The 
prevalence of anxiety symptoms was statistically different 
among men and women (P < 0.0001). The prevalence 
of depression symptoms (P < 0.0001) and concurrent 
depression and anxiety (P < 0.0001) was higher in women 
than men [Table 1].

The prevalence of MetS based on gender, smoking, and 
HADS categories is shown in Figure 1. Of all participants, 
167 (35.5%) had MetS. The prevalence of MetS among 
women and men was estimated (47.5% and 23.5%, 
respectively) (P < 0.0001) [Figure 1].

Based on the HADS scores, about 50.5% of participants did 
not report anxiety and depression disorders, 24.5% of them 
reported symptoms of anxiety and depression disorders, 
17% reported symptoms of depression, and 8% reported 
symptoms of anxiety.

In the univariate analysis, the prevalence of MetS in women 
with symptoms of depression (P < 0.0001), concurrent 
anxiety and depression (P = 0.004), anxiety (P < 0.0001), 

and asymptomatic individuals (P = 0.001) was significantly 
different from male participants.

Comparison of mean levels of MetS components 
with HADS levels is presented in Table 2. In women, 
univariate analysis demonstrated that WC (P = 0.01) 
and systolic blood pressure (P = 0.05) in patients with 
concurrent depression and anxiety symptoms were 
significantly higher than other groups. A significant 
difference of FBS was observed between those men with 
depression symptoms and other groups (P < 0.0001). 
Moreover, the post hoc Tukey test revealed that only 
the differences of SBP and WC between the subjects 
with concurrent depression and anxiety versus patients 
without depression and anxiety (P = 0.026 and P = 0.008, 
respectively), were significant in women. However, 
only the differences of FBS between depressive patients 
versus patients with anxiety (P = 0.022), depressive 
patients versus patients with concurrent depression 
and anxiety (P = 0.002), and depressive patients versus 
patients without depression and anxiety (P < 0.0001) 
were significant in male [Table 2].

Table 1: Demographic and clinical characteristics by gender
Factors Male (n=236) Female (n=234) P
Age (year) 57.45±8.42 54.02±9.85 <0.0001*
BMI (kg/m2) 26.84±3.75 30.33±5.31 <0.0001*
WC (cm) 93.13±10.33 92.37±11.15 0.45
HDL‑C (mg/L) 42.88±10.36 49.37±11.47 <0.0001*
SBP (mmHg) 124.87±18.38 123.58±18.79 0.45
DBP (mmHg) 80.20±8.44 78.08±8.88 0.008*
TG (mg/L) 186.41±140.61 181.75±107.32 0.68
FBS (mg/L) 92.35±34.28 95.23±35.54 0.37
Depression (%) 35.2 64.8 <0.0001*
Anxiety (%) 29.8 70.2 <0.0001*
Both anxiety and depression (%) 28.9 71.1 <0.0001*
None of anxiety and depression (%) 64.8 35.2 <0.0001*
Smoking (%)

Currently or previously 93.8 6.2 <0.0001*
Never 36 64

*Significant at 0.05. HDL‑C = High‑density lipoprotein cholesterol; WC = Waist circumference; TG = Triglyceride; FBS = Fasting blood sugar; SBP = Systolic blood pressure; 
DBP = Diastolic blood pressure; BMI = Body mass index
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Association of MetS and its components with depression and 
anxiety are shown in Table 3. In women, the univariate analysis 
indicated that having anxiety symptoms is in a negative 
relationship with MetS (OR = 0.33; 95%Cl = 0.14–0.74). In 
addition, with each 10‑year increase in age, the probability 
of MetS will decrease 40% (OR = 0.59; 95%Cl = 0.53–0.72). 
On the other hand, BMI and gender (higher age for women) 
had a positive relationship with MetS.

Results revealed that having none of depression, anxiety, 
and concurrent depression and anxiety symptoms 
had a significant relationship with WC. Meanwhile, 
age (OR = 0.25; 95%CI = 0.18–0.35), gender, aging in 
women (OR = 4.33; 95%CI = 2.56–7.31), and BMI had a 
significant relationship with WC.

According to the obtained results, aging in women (OR = 2.17; 
95%CI = 1.59–3.09) and being male (OR = 0.02; 95%CI = 0.001–0.1) 
contributed to increase and decrease the likelihood of 
hypertension, respectively. However, other factors had no 
significant relationship with blood pressure.

In addition, FBS was not affected by depression, anxiety, 
and concurrent depression and anxiety. BMI is a risk factor 
for higher than expected FBS while aging contributed to 
the reduction of this probability (OR = 0.65; 95%CI = 0.50–
0.84) (adjusted R2 = 0.21) [Table 3].

DISCUSSION

In the current community‑based study, the relationship of the 
presence of depression, anxiety, and concurrent depression 
and anxiety with MetS was assessed in a large nationally 
representative population‑based cohort study. Based on the 

study results, the presence of anxiety symptoms contributed 
to decreasing the likelihood of MetS. In the univariate analysis, 
depression had a positive relationship with MetS. However, 
no significant relationship was observed between anxiety and 
MetS. These findings were in contrast to Räikkönen et al. study 
on women.[27] Meanwhile, there are various studies which are 
incongruent with results of these two studies.[18]

It could be concluded that lack of relationship between 
anxiety and other components of MetS could be a reason for 
the fact that the relationship between MetS and anxiety is 
not through components of MetS, and probably, biological 
process can verify the relationship between psychological 
disorders and MetS.[18]

Several studies revealed that depression and MetS have 
a mutual relationship with each other[17,28,29] which is in 
contrary with the current results. As a result, we assessed 
this relationship for men and women separately, and there 
was no significant relationship. The present findings were in 
contrast to the study of Muhtz et al.[17,30] These discrepancies 
can be due to various methods used in these studies to 
measure depression symptoms or different definitions for 
MetS. Each of these disorders may be effective as a distal 
determinant through the effect of weight and amount of 
received calorie on MetS.

To justify the recent findings, another point is self‑reported 
tool was used in our study and cultural context of Iranian 
to overstate their pain and discomfort,[31] While biological 
relationships are not affected by the severity of symptoms. 
On the other hand, epidemiological studies demonstrated 
that higher‑degree of depression has a more intense 
association with MetS.[32] Therefore, this difference can 

Table 2: Comparison of mean levels of metabolic syndrome components with Hospital Anxiety and Depression Scale 
levels
Gender Components Group 1 Group 2 Group 3 Group 4 P
Female HDL‑C (mg/L) 46.91±12.820 50.32±11.331 50.14±11.039 49.55±11.108 0.46

WC (cm) 90.85±10.59 91.12±9.57 95.55±11.40* 90.24±10.67 0.01
TG (mg/L) 197.66±94.76 174.00±94.88 176.58±130.98 182.77±92.87 0.74
FBS (mg/L) 91.57±29.51 83.56±11.68 101.52±40.44 94.98±37.63 0.129
SBP (mmHg) 123.75±20.12 121.30±19.25 127.29±17.32* 119.64±16.35 0.04
DBP ( mmHg) 78.58±9.81 78.80±8.63 78.80±8.99 76.87±8.27 0.50
MetS (%) 34 21 8 37 0.49$

Male HDL‑C (mg/L) 42.56±10.90 45.25±5.88 44.39±13.33 42.45±9.75 0.66
WC (cm) 93.98±9.47 96.67±11.54 91.48±9.31 93.01±10.64 0.48
TG (mg/L) 182.72±28.48 155.67±87.49 179.03±109.738 177.64±90.79 0.084
FBS (mg/L) 114.92±30.11 83.17±9.2# 85.88±20.70# 89.16±24.20# <0.0001
SBP (mmHg) 124.51±16.47 125.21±11.70 127.35±19.92 124.39±18.99 0.87
DBP (mmHg) 79.72±8.25 79.38±7.31 81.14±8.05 80.18±8.69 0.89
MetS (%) 64 20 0.04 13 0.18$

*Significant difference with Group 4 (P<0.05); #Significant difference with Group 1 (P<0.05); $P value for Chi‑square. One‑way ANOVA with post hoc Tukey tests were used 
to compare the mean levels of each MetS‑components among four study groups. Group 1 = Patients with depression without anxiety; Group 2 = Anxiety without depression; 
Group 3 = Depression without anxiety; Group 4 = Without depression and anxiety as controls. HDL‑C = High‑density lipoprotein cholesterol; WC = Waist circumference; 
TG = Triglyceride; FBS = Fasting blood sugar; SBP = Systolic blood pressure; DBP = Diastolic blood pressure; MetS = Metabolic syndrome; ANOVA = Analysis of variance



Akbari, et al.: Anxiety, depression, and metabolic syndrome

Journal of Research in Medical Sciences | 2017 |5

be due to lower severity of depression symptoms among 
participants of the current study.

Although, results of the univariate analysis demonstrated 
a positive relationship between having anxiety, depression, 
and concurrent anxiety and depression with WC, like other 
studies,[33,34] this effect was not observed in the final model. 
It seems that BMI and gender confound this effect since 
this effect in univariate analysis and without the presence 
of BMI and gender was considered as a predictive variable.

Although this study was conducted on a community‑based 
Iranian adult, cross‑sectional nature of data did not allow 
assessing the relationship between anxiety and MetS. 
Furthermore, while the sample size of the current study 
was not small, but according to the small proportion of 
participants who had concurrent depression and anxiety 
symptoms, the statistical power of multivariate analysis 
of findings of this part may not be adequate. Meanwhile, 
consistency of other results of the current study with 
international documents can be used to justify the accuracy 
of other findings. Another limitation of this study was using 
the self‑reported tool to determine the level of depression 
and anxiety. Therefore, more studies based on a diagnosis 
of psychological disorders instead of self‑reported tools 
are needed.

CONCLUSION

The present study revealed that the prevalence of MetS in 
patients with anxiety was lower than the healthy subjects, 
while no significant association was found between 
depression, concurrent depression, an anxiety with MetS. 
The study findings do not make us needless for further 
investigations, so we suggest such studies with the 
possibility of neural nutritional disorders with the context 
of anxiety and depression, and using a diagnostic method 
for psychological disorders instead of self‑reported methods 
should be considered.
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