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ABSTRACT 
 

Aims: Recent evidences suggest that individuals’ body composition can related to 
depression symptoms. We aimed to examine the relationship between depressive 
symptoms and waist circumference (WC), body mass index (BMI) and height.  
Study Design and Methods: This study was carried out on consecutive sample of 100 
adult eligible women, aged 20- 60 years attending to five randomly selected primary 
health care units at Tabriz, Iran. Weight, height, WC and BMI of respondents were 
measured and then allocated into two groups of fifty overweight or obese (case group, 
mean age 39.98±10.70) and fifty normal weights (control group, mean age                         
36.94±11.27). Moderate and severe depressive symptoms were assessed using the 
Beck Depression Inventory II. Chi-square and binary logistic regression models were 
used to explore the association between BMI, WC, height and depressive symptoms. 
Results: There were positive associations between BMI, WC and depression symptoms.  
Participants diagnosed with overweight or obesity showed 20.21% (OR= 2.29, 95% CI 
1.02 to 5.13, p= 0.03) greater depressive symptoms than those with normal weight. The 
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odds of being depressed in overweight and obese women were 1.5 (95% CI 0.60 to 3.89) 
and 4.1 (95% CI 1.32 to 12.94, p= 0.02) times than women with normal weight, 
respectively. Women with WC> 88 cm were 2 times more likely to have depressive 
symptoms as compared to women with normal WC. The odds of being depressed in 
women with WC ≥110 were 6.39 (95% CI 0.68 to 59.65) times than women in reference 
class. There was no significant correlation between women's height and depressive 
symptoms. 
Conclusion: These preliminary findings suggest that BMI and WC may be associated 
with depressive symptoms among healthy adults. Also, it warrants additional large scale 
studies.  
  

 
Keywords: Waist circumference, body mass index, height, depression. 
 
1. INTRODUCTION 
 
Major depressive disorder; identified by sadness, attenuation of interest, guilty feelings, 
sleep disturbances, anorexia, fatigue and low energy, suicidal ideation and impaired 
concentration; is a common mental disorder. According to the World Health Organization 
(WHO), the disease is among the leading disorders causing disability and is expected to be 
the second global most important cause of disability in 2020 [1]. 
 
Many physical, biologic, environmental and psychological conditions are known to be 
associated with the depressive mood. Recently, anthropometric characteristics are 
suggested to be correlated with individuals' mood and prevalence of depressive disorders 
[2]. Obesity epidemic is one of the major worldwide public health concerns. It has been 
calculated that total number of patients suffering from overweight and obesity has nearly 
doubled since 1980 [3,4]. The prevalence of overweight (Body mass index, BMI, between 25 
to 29.9) and obesity (BMI equal or greater than 30) in adults aged 20 or greater was 
estimated 35% and 11% during 2008, respectively [3]. It seems that increasing prevalence of 
both depressive disorders and obesity may induce biologic and psychologic interactions. 
 
It is well established that obesity, especially abdominal  obesity, the central distribution of 
adipose tissue, often tied to mental health issues and is associated with an increased risk for 
a number of mental disorders including depression, mania, panic attacks, anxiety, social 
phobia [5-7]. It appears reasonable that this may influentially augment mortality, disability, 
and reduced quality of life induced by the above mentioned disorders [8,9]. 
 
Increasing evidence suggests an association between waist circumference, as criteria for 
abdominal obesity, and depression [10-13]. However, there are inconsistent findings 
concerning the relationship between BMI, as a measure of overall obesity, and depression. 
Some studies reported positive relation between BMI and depression [14,15], while others 
concluded that BMI was not [16-17] or was even negatively related to the disease [17,18]. 
 
There are reports suggesting that height, as another factor that may play a role in 
individuals' physical and mental health, possess an inverse association with mortality, 
mortality risk [19]. However, others reported that taller men have a reduced risk of suicide 
[20]. Moreover, some others did not find any correlation between height and depression [21]. 
 
Given the high prevalence of both obesity and depression in women [3,4] and in 
consideration of contradictory findings and insufficiency of data available on correlation 
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between BMI, height and depression, the current study aimed to examine whether an 
increased abdominal obesity, BMI or height could predict depressive symptoms in a 
population-based sample of physically well-functioning women. 
 
2. METHODS 
 
2.1 Participants and Measures 
 
The study was conducted in five randomly selected primary health care centers located at 
different areas of Tabriz city, Iran, during June 2012 to May 2013. The study population were 
physically well-functioning women (n=100, aged 20–60 years) which recruited from women 
attending to the centers. During the recruitment period, the opportunity to participate in the 
study was offered daily to all women. Interviewers were initially explained the study 
objectives and procedures. Subjects who agreed to participate were further interviewed and 
screened for inclusion criteria. Eligible individuals were enrolled in the study. Exclusion 
criteria included subjects with: Any underlying medical illness; history of receiving 
medications for mental health disorders and those with serious liver, cardiovascular, 
respiratory, endocrine, or metabolic disorders. Total of fifty overweight or obese (case group, 
mean age 39.98±10.70) and fifty normal weights (control group, mean age 36.94±11.27) 
were included in the study following a complete anthropometric assessment. The subjects 
were individually matched for age and menopausal condition in the two groups. Written 
informed consent was obtained from all the participants. The study was approved by ethical 
committee at Tabriz University of Medical Sciences. We excluded women who were 
pregnant, or with any underlying disease. Body weight was measured using a digital scale, 
with the examinee wearing a light gown. Height was measured barefoot using a wall-
mounted stadiometer to the nearest 0.5 cm. BMI was calculated as body weight (kg) divided 
by the square of height (m2). According to WHO, 18.5≤ BMI <25 kg/m2 was defined as 
normal weight, 25≤ BMI <30 was defined as overweight and a BMI greater than or equal to 
30 was considered as obesity. 
 
WC was measured by a tape measure at the midpoint between the lower costal margin and 
iliac crest to the nearest 0.5 cm. WC of >88 cm was defined as abdominal obesity [22]. 
 
2.2 Depressive Symptoms  
 
Depressive symptoms were assessed using a validated domestic version of Beck 
Depression Inventory II [23]. The BDI-I is a 21-item self-report questionnaire with excellent 
psychometric characteristics [24]. Each item is rated on a scale from 0 to 3, with 0 
representing absence of symptoms and 1 to 3 representing increasing levels of severity of 
the symptom, yielding a total score ranging from 0 to 63. Levels of depression were 
classified into four categories using the scale presented in the BDI-II manual: 0–13 = 
minimal; 14–19 = mild; 20–28 = moderate; 29–62 = severe.  Depressive symptoms defined 
as having moderate-to-severe depressive symptoms in this study. 
 
2.3 Statistics  
 
The data were presented by mean ± SD for quantitative data and frequencies (percentage) 
for qualitative variables. To assess the relationship between anthropometric indices including 
BMI, WC, height and depression level Chi- square test was used in the univariate analysis. A 
binary logistic regression model was conducted to evaluate the simultaneous relation of 
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independent variables (anthropometric indices) on depression level as dependent variable. 
In this model, odds ratios (ORs) and their 95% confidence intervals (CIs) were presented. 
Significance level was set at P<0.05. The statistical software SPSS version 21 (SPSS Inc. 
IL, Chicago, USA) was used for data entry and analysis. 
 
3. RESULTS  
 
3.1 BMI and Depressive Symptoms  
 
A summary of descriptive statistics is given in Table 1. Association of anthropometric 
characteristics with depressive symptoms in the study subjects are summarized in the Table 
2. On whole, there was a significant correlation between subjects' BMI and depressive 
symptoms (p= 0.017). As shown in Table 2, larger segmentation of weight categories, 
women diagnosed with overweight or obesity showed 20.21% greater depressive symptoms 
than those with normal weight (OR= 2.29, 65.31% vs. 45.10%, 95% CI 1.02 to 5.13, p= 
0.03). As shown in finer segmentation of weight categories, increment in depressive 
symptoms was in proportion to BMI increment and the odds of being depressed in 
overweight and obese women were 1.5 (95% CI 0.60 to 3.89) and 4.1 (95% CI 1.32 to 
12.94, p= 0.02) times higher than women with normal weight, respectively (Table 2). 
 

Table 1. Descriptive statistics of variables used i n the analysis (Mean ± SD) 
 

 Control  Case 
 N= 51 Overweight N= 27  Obese N= 22  Total N= 49  
Weight 64.36±7.14 76.15±6.54 88.82±14.14 81.84±12.3 0 
Height 171.78±8.51 165.37±6.29 162.23±8.30 163.96±7 .35 
BMIa 21.79±1.64 27.82±1.34 33.61±3.55 30.42±3.86 
WCb 82.69±4.45 95.41±4.77 106.09±10.19 100.20±9.30 
BDIc 21.22±12.08 22.15±12.73 27.00±11.65 24.33±12.37 

a body mass index, b waist circumference, c Beck's Depression Inventory 
 
3.2 Waist Circumference and Depression Symptoms  
 
There was a remarkable but statistically non-significant correlation between participants' WC 
and depressive symptoms (p= 0.05). As shown in Table 2, in large segmentation, 
participants with WC higher than 88 cm were 2 times (95% CI 0.94 to 4.65) more likely to 
have depressive symptoms compared to women with normal WC (<88). As shown in finer 
segmentation of WC, increment in depressive symptoms was in proportion to WC increment 
and the odds of being depressed in women with WC ≥110 were 6.39 (95% CI 0.68 to 59.65) 
times than women in reference class (Table 2). 
 
3.3 Height and Depression Symptoms   
 
As shown in Table 2, there was no significant correlation between women's height and 
depressive symptoms, but the odds of being depressed in women with short height (150-159 
cm) were 1.44 (95% CI 0.47 to 4.39) times than women in reference class. 
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Table 2. Association of anthropometric characterist ics (BMI 1, WC2 and height) with depressive symptoms in adult wome n 
 
Anthropometric status  Number  % of  women 

with 
depression 
symptoms 
(no.) 

Odds  
Ratio 

95% C.I. P value  

Weight categories 
 

Larger  
segmentation 

  Favorable weight (18.5≤BMI<25) 
  Unfavorable weight (BMI≥25) 

51 
49 

45.10 (23) 
65.31 (32) 

1.00 
2.29 

Reference 
1.02- 5.13 

 
0.03 

Finer  
segmentation 

  Normal weight (18.5≤ BMI <25) 
  Overweight (25≤ BMI <30) 
  Obese (BMI≥30) 

51 
27 
22 

45.10 (23) 
55.55 (15) 
77.27 (17) 

1.00 
1.52 
4.14 

reference 
0.60- 3.89 
1.32- 12.94 

 
0.38 
0.02 

Waist circumference Larger  
segmentation 

Normal WC (≤88 cm) 
WC > 88cm 

50 
50 

46.00 (23) 
64.00 (32) 

1.00 
2.09 

reference 
0.94- 4.65 

 
0.05 

Finer  
segmentation 

  WC≤79 cm 
80≤WC≤89cm 
90≤WC≤99cm 
100≤WC≤109cm 
WC≥ 110 cm 

10 
41 
23 
20 
6 

60.00 (6) 
43.90 (18) 
56.52 (13) 
65.00 (13) 
83.33 (5) 

1.92 
1.00 
1.66 
2.37 
6.39 

0.47- 7.83 
reference 
0.59- 4.65 
0.79- 7.18 
0.68- 59.65 

0.34 
 
0.33 
0.13 
0.10 

Height categories Short height (150-159 cm) 
Medium height (160-169 cm) 
Long height (≥170 cm) 

18 
44 
38 

61.11 (11) 
52.27 (23) 
55.26 (21) 

1.44 
1.00 
1.10 

0.47- 4.39 
reference 
0.47- 2.70 

0.53 
 
0.79 

1Body Mass Index 
2Waist Circumferenc
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4. DISCUSSION 
 
The present study examined whether anthropometric indices could predict existence of 
depressive symptoms in a community-based sample of women. There are accumulative 
evidences that increased abdominal obesity is strongly associated with variety of mental 
disorders including depression. For instance, Zhao et al. concluded that waist circumference 
or abdominal obesity among overweight and obese American adults, was remarkably 
associated with increased occurrence of moderate-to-severe major depressive disorders 
[10]. Also, Grossniklaus et al. found that depressive symptoms were more frequently 
observed in those with high waist circumference [25]. We found that abdominal obesity was 
weakly associated with depressive symptoms in women. The finding could be attributed to 
sample size variation, population difference, in the measure of depression used and cut-off 
points used for WC assessment. 
 
Previous researches suggested that depression might result in abdominal obesity and vice 
versa. Some hypothesis have been proposes to explain the mechanism by which depression 
provides a platform for obesity. It has been suggested that in depressed persons, 
dysregulation of the hypothalamic-pituitary-adrenal axis leads to high levels of cortisol which 
in turn promotes accumulation of visceral fat by activating lipoprotein lipase and inhibiting 
lipid mobilization [26,27]. Besides, dysregulation of the hypothalamic-pituitary-gonadal axis 
leads to low levels of sex steroid hormones which facilitate lipid mobilization. This can trigger 
the accumulation of fat around the abdomen [28]. It is proposed that “appearance concern” 
is key trigger from obesity to depression whereby women become more vulnerable to MDD 
through subsequent induction of stigma and body image dissatisfaction (BID) [29]. There is 
good evidence that obese people may regularly experience repeated perception of 
discrimination and mistreatment from strangers, acquaintances and intimates, leading to BID 
and impairment of self-esteem [30,31]. 
 
BMI is another anthropometric indicator that its positive relation to depression has been 
shown in some studies [14-15, 32]. It should be mentioned that an absent or even an inverse 
relationship has also been reported by others [16, 18]. However, in the present study, we 
found a significant positive association between BMI and depressive symptoms. The 
population used for the study in terms of culture, sex, race and age is one of the factors that 
may lead to inconsistent results from the previous studies. It has been generally accepted 
that women are more concerned about obesity as compared to men. This implies presence 
of more stigma among obese and overweight females which may induce depressive mood 
leading to variety of depressive disorders. Thus, interaction between obesity and depression 
is thought to be more profound for women than men. Interestingly, several surveys have 
observed positive associations between obesity and depression among women [14,33] and 
either negative or no associations among men [33,34].The relationship between the 
depressive mood and obesity may also be dependent upon age and race. Heo et al. have 
reported that young obese Hispanic women were much prone to depressive mood than 
those with normal weight [35]. Also, significant associations between depression and obesity 
was observed in Caucasians in the US and Canada [36]. Cultural aspects may also 
influence the association between obesity and depression. In some communities, higher 
weight is considered as a positive social norm. Therefore, in such communities little risk for 
development of depressive symptoms is expected [37,38]. In a study conducted by Li et al. 
in China, it was found that both obese elderly men and women were less likely to suffer from 
depressive symptoms than those of normal weight. They argued that traditional Chinese 
subjective norms and a positive social attitude towards obesity may impede development of 
depressive symptoms [38]. On the contrary, in communities where a higher weight has not 
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been preferred, stigma toward being obese leads to low self-esteem and ultimately 
depression.  
 
Although, a few studies suggested short height linked to an increased mental disorders such 
as suicidal attempts [20,21], to our best knowledge there is no study to report a possible 
relationship between height and depression. However, in the current study we found no 
association between height and depressive symptoms which is in harmony with previous 
researches [21]. 
 
The main limitation of the present study might be its low sample size. Besides, this work was 
conducted in a local set up which may impede generalization of the findings to different 
ethnic and geographic locations. Thus, additional study with a larger sample size and more 
diverse ethnic and social status may lead to more reliable results.  
  
5. CONCLUSION 
 
In this study, we replicated findings from America/Europe in the Iranian context. The results 
demonstrated that BMI and WC were associated with an increased likelihood of having 
depressive symptoms among overweight and obese women. It is hypothesized that 
anthropometric indices, in particular BMI and WC can be considered as assessment tools to 
predict occurrence of depressive disorders in the population. This study confirmed previous 
findings of the association of BMI/WC and depressive symptoms. 
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