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Abstract

Objective: The findings of studies concerning the association between obesity and psychological disorders
are conflicting. Some have reported a positive association, some a negative association while some found
no association at all. This study aimed to investigate the associations between obesity and perceived
depression, anxiety and stress.

Methods: This study was a community-based cross-sectional survey conducted from May 2006 to December
2007 in Tehran, Iran. The sample size of 3,000 people (age=20 years) was determined using a sample
size formula and participants were selected by random sampling. Survey participants were asked to state
their height and weight as well as answer questions concerning whether they had experienced symptoms
of depression, anxiety, and stress in the past six months. Some demographic variables such as sex, age,
marital status, education and tobacco smoking habits were included in the analysis.

Results: The prevalence of perceived depression, anxiety, and stress were higher in women than in men. A
higher proportion of underweight and obesity was observed in women. Being underweight, overweight and
obese were associated with a one to four-fold increased risk for perceived depression, anxiety and stress.
Conclusions: Abnormal body weight is associated with an increased risk of perceived depression in both men and
women. Prospective and experimental studies in large samples are needed to explore possible explanations of
the association and the direction of causal association between BMI and psychological disorders.
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Introduction

In recent years, many studies has been
investigated the relationship between psychiatric
disorders and obesity [1-12]. The prevalence of
obesity is increasing worldwide and it is a major
health problem in Iran [13, 14]. According
to the World Health Organization, depressive
and anxiety disorders and obesity are among
the leading public health concerns globally
causing disability, reduced quality of life,
increased mortality and co-morbid conditions
such as cancer, diabetes and coronary heart
disease and an enormous individual burden as
well as huge economic costs [2, 4, 7, 9-12].
Whether obesity also predicts psychiatric
disorders such as depression has not been
established [15]. Methodological differences
across studies have contributed to inconsistent
observations. Some studies found an association
[16-18], but others didn’t [19, 20]. Some found
a significant relationship between obesity and

higher rates of depression in women [18, 21];
others reported inverse associations between
obesity and depression in both women [10]
and men [16, 20]. Some research suggests that
depression and anxiety might lead to obesity
through the adoption of an inactive lifestyle.
However because of evidence of a bi-directional
association between depression and obesity,
the opposite direction is also possible [22]. In
this study BMI was the independent variable
and perceived psychological disorders was
the outcome measure for estimating the risk
of depression, anxiety and stress disorders in
underweight, overweight and obese individuals.

Though the relationship of BMI and perceived
psychological disorders has been studied in
many developed countries, data from developing
countries is still scanty. The goal of this study
was to provide a first-time report on the obesity
and perceived depression, anxiety and stress in
a developing country like Iran.
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Methods

This study was a community-based cross-
sectional survey conducted from May 2006 to
December 2007 in north, northeast, east and
southeast of Tehran province (including Tehran
metropolitan, Damavand, Varamin, Firoozkouh,
Pakdasht and their rural areas). A sample size
of 3,000 people (age=20 years) was determined
using a sample size formula and participants
were selected by random sampling Consent was
obtained from 93% of the sample, 2788 people,
after which trained health staff from which
corresponding local health center referred to
each selected house, face-to-face, and asked them
to participate in the interview. The individuals
were informed that attending the interview was
not compulsory. Informed consent for enrolment
was obtained, and patient anonymity was
preserved. The research protocol was approved
by the Ethics Committee of Research Center
for Gastroenterology and Liver Diseases, Shahid
Beheshti University of Medical Science.

Inthisstudy we examined perceived depression,
stress and anxiety in the past 6-months. Survey
participants were asked to give their height
and weight in the questionnaire. Body mass
index (BMI) was calculated as body weight
divided by the square body height in meters
(kg/m2). The subjects were then categorized
into four groups according to BMI: underweight
(BMI<18.5), normal (18.5<BMI<25), overweight
(25=BMI<30), and obese (BMI>30). In the Asia-
Pacific context, BMI over 25 is considered
obese, but not for Europe or the Unites States, in
accordance with the World Health Organization
(WHO) 2002 Criteria [23]. In the present
research, we used the WHO criteria to determine
the relationship between obesity and depression.
The WHO Expert Consultation recommended
that the current WHO BMI cut-off points should
be retained as the international classification
because the observed risk varied according to
the BMI [24]. Some demographic variables like
as sex, age, marital status, education and tobacco
smoking habits were included in the analysis.

All statistical analysis carried out using SPSS v.13
software (SPSS, Chicago, IL, USA). Student s t-test
and one-way ANOVA was used to compare means
of continuous variables. Pearson s chi-square and
contingency tables were performed to test for
independence between discrete classifications
variables. Continuous variables are presented as
mean + standard deviation and other parameters
as frequency and percentage. Logistic regression
was used as an estimation of crude and adjusted
odds ratios (OR). A P-value of 0.05 or less was

considered statistically significant and all reported
P values were two sided.

Results

The response rate of the participants was
relatively high (93%). Characteristics of the study
participants (aged =20 years) stratified by sex are
shown in Table 1. Of the 2,788 subjects, 38.6%
were males; about 78% were married and 14%
were college educated. Among the total number
of participants, 37.4% were overweight and 16.6%
were obese. There was a significant distribution
difference in all of the variables between males
and females (Table 1).

Table 2 shows the demographic characteristics
of the male participants. Age group, marital
status, perceived stress and perceived anxiety
were statistically different between the BMI
groups: there were more married persons in the
overweight group however more perceived stress
and perceived anxiety were reported in the obese
group. The prevalence of perceived depression
was not different between BMI groups (P>0.05).

As shown in Table 3, there was a statistical
difference among female BMI groups except for
smoking habit, for example in the obese group
participants were older, were more often married
and reported more perceived depression, stress
and anxiety.

As seen in Table 4, the prevalence of perceived
depression, stress and anxiety was 42.8% (30.7%
in male and 69.3% in female), 68.1% of the total
(36.6% in male and 63.4% in female) and 63.1%
(32.6% in male and 67.4% in female), respectively.

The prevalence of perceived depression was
statistically different between male and female
(p<0.001). There was high prevalence of
depression in females, divorced/widowed and low
educational level groups. Other results showed
that perceived depression was even higher in
the obese and underweight groups, while being
minimal in the normal group (Figure 1). Those
who smoke had no association with depression
(Table 4). Based on the perceived stress, female,
age group 41-50 years, lower educational level
and normal BMI group in associated with higher
stress. Regarding perceived anxiety, no statistical
difference was seen between marital status,
smoking habit and educational level (P>0.05).

Compared to the normal weight group,
underweight, overweight and obese groups had
higher ORs for all of the perceived psychological
disorders being studied (except for underweight
individuals in anxiety group). These relationships
remained even after the covariates were adjusted
in the models. This adjustment also resulted in
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Table 1. Characteristics of individuals under study.

Male n(%) Female n(%) Total n(%) P-value
Number 1077(38.6) 1711(61.4) 2788(100)
Age(MeanzSD) 48.06+17.03 | 45.72+16.56 | 46.62+16.78 | <0.001
BMI(Mean+SD) 25.41+4.37 26.304£5.13 25.96+4.87 <0.001
Age(n=2788)
<20 32(3.0) 83(4.9) 115(4.1)
21-30 147(13.6) 285(16.7) 432(15.5)
31-40 207(16.2) 332(19.4) 539(19.3)
41-50 250(23.2) 351(20.5) 601(21.6) 0.002
51-60 179(16.6) 317(18.5) 496(17.8)
61-70 135(12.5) 198(11.6) 333(11.9)
>71 127(11.8) 145(8.5) 272(9.8)
Marital Status(n=2769)
Married 910(85.2) 1245(73.2) 2155(77.8)
Single 138(12.9) 223(13.1) 361(13.0) <0.001
Widowed/divorced 20(1.9) 233(13.7) 253(9.1)
Educational level (n=2762)
University or higher 184(17.2) 206(12.2) 390(14.1) <0.001
Under university 885(82.8) 1487(87.8) 2372(85.9)
Smoking(n=2788)
Past or current user 90(8.4) 189(11.0) 279(10.0) 0.012
BMI(n=2514)
Underweight 33(3.4) 56(3.6) 89(3.5)
Normal weight 449(46) 618(40.2) 1067(42.4) <0.001
Overweight 382(39.1) 558(36.3) 940(37.4)
Obese 112(11.5) 306(19.9) 418(16.6)
Perceived depression (n=2691) 366(35.6) 826(49.6) 1192(44.3) <0.001
Perceived stress(n=2620) 695(69.0) 1205(74.7) 1900(72.5) 0.001
Perceived anxiety(n=2673) 574(56.2) 1186(71.8) 1760(65.8) <0.001

a reduction in the ORs for stress and anxiety
disorders, however the odd ratios of underweight,
overweight and obese categories for perceived
depression remained the same (Table 5).

Discussion

In this population-based study, we examined the
cross-sectional relationship between perceived
depression, stress and anxiety and BMI. Our
findings demonstrated that all BMI categories
except for normal weight are associated with
perceived depression, stress and anxiety even
after adjusting for potential confounders such
as: age, sex, marital status, educational level
and smoking habits. Furthermore we found
that women compared to men have a higher
proportion of perceived psychological disorders.

Though the study revealed interesting facts
about the relationship between perceived
depression, stress and anxiety and BMI in a
developing country, the results of this study
must be interpreted after the reader considers
the following issues in this research work.
First, this study was performed in the general
population and population-based study has its
own pitfalls, the most important is selection
bias, recall bias and the information can be of a
lower quality. Second, diagnosis of psychological
disorders weren’t determined on the basis of a
standard questionnaire and this may have caused
a serious error in the results. Finally, self-reported
information on weight and height could have lead
to the prevalence of obesity being considerably
underestimated compared with measured data
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Underweight Normal Overweight Obese P-value

n(%) n(%) n(%) n(%)
Age(MeanzSD) 41.18+19.56 48.51+18.38 48.78+15.45 46.27+15.05 0.054
Age(n=976)
<20 7(21.2) 15(3.3) 6(1.6) 2(1.8) <0.001
21-30 4(12.1) 76(16.9) 40(10.5) 14(12.5)
31-40 4(12.1) 80(17.8) 72(18.8) 25(22.3)
41-50 7(21.2) 83(18.5) 107(28.0) 29(25.9)
51-60 4(12.1) 78(17.4) 67(17.5) 19(17.0)
61-70 6(18.2) 51(11.4) 53(13.9) 15(13.4)
>71 1(3.0) 66(14.7) 37(9.7) 8(7.1)
Marital Status(n=969)
Married 19(57.6) 366(82.2) 341(89.5) 98(89.1) <0.001
Single 13(39.4) 73(16.4) 32(8.4) 9(8.2)
Widowed/divorced 1(3.0) 6(1.3) 8(2.1) 3(2.7)
Educational level (n=968)
University or higher 6(18.2) 79(17.7) 74(19.5) 18(16.4) 0.859
Under university 27(81.8) 367(82.3) 305(80.5) 92(83.6)
Smoking(n=2788)
Past or current user 1(3.0) 38(8.5) 32(8.4) 10(8.9) 0.734
Zﬂggg’)‘ed depression 15(46.9) 141(32.7) 128(35.0) 41(38.7) 0.309
Perceived stress (n=915) 22(71.0) 279(66.4) 251(69.7) 84(80.8) 0.043
Perceived anxiety (n=930) 23(76.7) 227(52.8) 210(57.9) 66(61.7) 0.032

[25-27], however a number of reports suggests
that self-reported weights and heights constitute
reliable data [28]. Lim et al., [29] showed that
self-reported weights and heights can provide
economical and valid measures of weight status in
high school-educated populations in developing
countries. Wada et al.,[30] demonstrated that
self-reported height and weight were generally
reliable in middle-aged employed Japanese men
and women and Alvarez-Torices et al., [31]
showed that these measurements could be used
on a younger popThe prevalence of perceived
depression in the present study was 35.6 % in
men and 49.6%in women (P<0.05) which is in
keeping with another Iranian study [32] that
showed that 34% of subjects were depressed.
High rates of depressive symptoms were reported
by 55% and 50.1% of nursing students in Thailand
[33]. But according to publications, prevalence
of depression in the general population is
15-25% which is lower than the rates from our
study [34, 35]. Such discrepancies between our

results and the previous ones might be due
to methodological differences in diagnosis. Our
findings are consistent with those of previous
studies showing a greater prevalence of perceived
depression in women compared to men [32, 30].

Some previous studies [21, 37, 38] revealed
that overweight women and men had a negative
association with depression. According to our
results, underweight, overweight and obese
men and women had a positive association
with perceived depression, anxiety and stress
symptoms (Odds Ratios ranged 1.21 to 4.07).
Atlantis et al., [39]in a review of US studies
determined that there is a positive association
between obesity (BMI>30) and depression in
women. A recent meta-analysis of cross-sectional
studies showed an 18% increased chance of
being obese among depressed persons compared
to controls [40]. Leonore et al’s study [2] also
showed that depressed individuals had a 40%
increased chance of being obese compared with
the control group.
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Table 3. Distribution of women under study according to body mass index.

Underweight Normal Overweight Obese P-value
n(%) n(%) n(%) n(%)

Age(Mean+SD) 412742364 | 41.74+18.02 | 48.09+14.51 48.52453 <0.001
Age(n=1538)
<20 11(19.6) 59(9.5) 10(1.8) 0(0) <0.001
21-30 19(33.9) 159(25.7) 56(10.0) 24(7.8)
31-40 4(7.1) 114(18.4) 117(21.0) 69(22.5)
41-50 2(3.6) 99(16.0) 129(23.1) 88(28.8)
51-60 3(5.4) 67(10.8) 141(25.3) 69(22.5)
61-70 8(14.3) 63(10.2) 70(12.5) 32(10.5)
>71 9(16.1) 57(9.2) 35(6.3) 24(7.8)
Marital Status(n=1529)
Married 18(32.1) 395(64.4) 446(80.4) 251(82.3) <0.001
Single 27(48.2) 142(23.2) 33(5.9) 10(3.3)
Widowed/divorced 11(19.6) 76(12.4) 76(13.7) 44(14.4)
Educational level
(n=1521)
University or higher 15(26.8) 119(19.5) 54(9.8) 12(3.9) <0.001
High school or lower 41(73.2) 490(80.5) 498(90.2) 292(69.1)
Smoking (n=1538)
Past or current user 5(8.9) 53(8.6) 69(12.4) 39(12.7) 0.112
Z‘fﬁg’g)‘j depression 28(50.9) 259(43.3) 275(50.7) 167(56.4) 0.001
Zir;’jg’f)d stress 39(76.9) 403(68.8) 407(77.2) 234(80.1) <0.001
(F;‘irﬁg’g)d anxiety 34(64.2) 407(67.9) 393(73.2) 225(75.8) 0.038

Our findings suggest that sociodemographic
and environmental factors did not contribute
to the positive association between obesity
and perceived depression and the significance
remained even after the adjustments were made.
Genetic factors could be an important factor that
determines how obesity may be related with
depression, especially in the obese group with
BMI over 30 [15, 41]. However one Korean study
[21] reported that environmental factors might
e contribute to a positive association between
obesity and depression but the significance
disappeared after adjustments for factors such as
age, monthly household income, marital status,
educational level, smoking, exercise, and alcohol
drinking were made.

There are two points to consider with regards to
results above. First, some of the issues demonstrated
that socio-environmental factor such as cultural
characteristics and food habits could have been

contributing factors. Carbohydrate, the main
component of rice, is the main staple food in many
east Asian countries. It is believed to relieve the
symptoms of depression through the serotonergic
system but if over eaten it results in weight gain.
Serotonin release is also involved in various
functions such as in sleep onset, pain sensitivity,
blood pressure regulation and mood control.
Hence, people in these countries have learned to
overeat carbohydrates to make themselves feel
better [21]. Like other studies, our results do not
support the above hypothesis that the obese group
is positively associated with depression in both
men and women [21, 39]. Second, lay people often
stereotypically associate fatness with jolliness, and a
number of years ago researchers suggested a “jolly-
fat” hypothesis; the fat were hypothesized to be
jollier, and obesity was believed to protect against
depression [42, 43]. However, recent studies, but
not all, show the opposite: overweight and obese
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Table 4. Relationships of Perceived psychological disorders and variables under study.

Perceived . .
depression P-value Perceived P-value Pe_r ceived P-value
n(%) stress n(%) anxiety n(%)
Age(MeanzSD) 46.13+16.16 0.160 45,52+15.75 <0.001 45.44+15.98 <0.001
BMI(MeantSD) 26.36+4.83 0.002 26.24+4.67 <0.001 26.21+4.72 0.012
Age
<20 39(34.8) 69(3.6) 74(4.2)
21-30 185(44.3) 299(15.7) 280(15.9)
31-40 245(47.0) 389(20.5) 360(20.5)
41-50 273(47.6) 0.042 464(24.4) <0.001 421(23.9) <0.001
51-60 214(44.8) 334(17.6) 293(16.6)
61-70 135(41.8) 203(10.7) 194(11.0)
>71 101(38.1) 142(7.5) 138(7.8)
Sex
Male 366(30.7) 695(36.6) 574 (32.6)
<0.001 0.001 <0.001

Female 826(69.3) 1205(63.4) 1186 (67.4)
Marital Status
Married 921(44.3) 1476(78.2) 1362(77.9)
Single 133(38.3) 0.003 236(12.5) 0.637 224(12.8) 0.885
Widowed/divorced 130(52.2) 175(9.3) 163(9.3)
Educational level
University or higher 129(34.6) 279(14.9) 246(14.1)
Under university 1052(45.9) <0.001 1598(85.1) <0.001 1493(85.9) 0-973
Smoking
Never 1062(43.9) 1695(89.2) 1570(89.2)
Past or ourrent 130(48.1) 0196 205(10.8) 0088 1 yo0(108) | 4%

individuals are at increased risk of depression
compared to normal weight people.

In the present study, we found evidence for
a link between perceived anxiety and obesity,
which is consistent with Gariepy et al’s findings
[44]. It is mentioned that obesity among persons
with perceived anxiety could be driven by
underlying depression, as depression and anxiety
are highly comorbid conditions and are not
always adequately distinguished [2].

Our study has also showed that there is a strong
relationship between underweight (adjusted
OR=1.92), overweight (adjusted OR=1.66) and
obesity (adjusted OR=2.1) with perceived stress.
Stress appears to alter overall food intake in two
ways, resulting in under or overeating, which
may be influenced by stressor severity. Evidence
from longitudinal studies suggests that chronic
life stress may be causally linked to weight gain,

THEME PAPERS

with a greater effect seen in men. Stress-induced
eating may be one factor that contributes to the
development of obesity [45].

Our study has several limitations. First, the cross-
sectional design of the study limited our capacity
to demonstrate a causal pathway between obesity
and perceived psychological disorders. Second,
most exposures and outcome measures (such as
height, weight, depression, anxiety and stress) of
the study were based on subjective reports, and
third, unfortunately, we did not have a variable for
severity distribution of these disorders, therefore
we couldn’t categorized study subjects according
to this variable.

One of the advantages of this study was the
large and representative sample. Another advantage
of the study is that we conducted multivariate
analyses, which allowed us to control the effects
of confounding factors in the analysis. Our analysis,
which was based on different categories of body
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Table 5. Crude and adjusted odds ratios (from logistic regression) for the association between body mass index and Perceived
psychological disorders.

BMI Crud Odds Ratio | P-value Adj”;;‘:i"('),?dds P-value

Normal weight 1 - 1 -
Perceived Underweight 1.549(0.99-2.40) 0.050 1.582(1.01-2.48) 0.045
Depression Overweight 1.265(1.06-1.52) 0.011 1.210(1.00-1.46) 0.047

Obese 1.699(1.35-2.14) 0.001 1.452(1.14-1.85) 0.002

Normal weight 1 - 1 -
Perceived Underweight 3.21(1.92-5.37) 0.001 1.92(1.31-3.25) 0.016
Stress Overweight 2.87(2.47-3.34) 0.001 1.66(1.37-2.00) 0.001

Obese 4.07(3.18-5.22) 0.001 2.11(1.59-2.78) 0.001

Normal weight 1 - 1 -
Perceived Underweight 2.19(1.38-3.49) 0.050 1.43(0.89-2.30) 0.144
Anxiety Overweight 2.03(1.77-2.33) 0.011 1.36(1.16-1.60) 0.001

Obese 2.58(2.07-3.20) 0.001 1.54(1.21-1.96) 0.001
TAdjusted for age, sex, marital status, educational level, smoking.

Figure 1. Distribution of BMI categories in perceived psychological disorders.
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mass index, defined by the WHO, provided
documentation that the relationship between
obesity and psychological disorders may depend on
the level of obesity.

Conclusions

In conclusion, the prevalence rates of perceived
depression, stress and anxiety in women were
higher than in men. Positive reports of perceived
depression, stress and anxiety are associated
with one to four-fold increased risk for being
underweight, overweight and obese in both
men and women. Prospective and experimental
studies in large samples are needed to explore

possible explanations of the association and the
direction of causal association between BMI and
psychological disorders.
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