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ABSTRACT

Association of lifestyle-related factors and mental health
has been less studied in Middle Eastern countries. This study
aimed to examine the prevalence of two common mental
health problems, i.e., depression and anxiety, and their life-
style determinants in a large sample of Iranian population.

This study was conducted within the framework of SEPA-
HAN population based cross-sectional study (N=4763(. The
General Practice Physical Activity Questionnaire (GPPAQ)
was used to assess physical activity and the Iranian-validat-
ed version of Hospital Anxiety and Depression Scale (HADS)
was applied to screen for anxiety and depression. Logistic
regression was used as the main statistical method for data
analysis by SPSS version 16.0. A P-value <0.05 was consid-
ered to be statistically significant.

The risk of anxiety and depression was 2.5 (OR=2.56,95%
CI: 1.97-3.33) and 2.21(1.83-2.67) times higher in women than
men, respectively. With every one-year increase in the age,
the risk of anxiety decreased by 2% (OR=0.98,95% CI.0.97-
0.99). Individuals with higher education had 56% lower risk
of anxiety (OR=0.44,95% CI: 0.36-0.55) and 46% depression
(OR=0.54,95% CI: 0.46-0.64) than the undergraduate group,
and the risk of depression in the inactive (less than one hour
of activity per week) group was 27% higher than the active
group (OR=1.27,95% CI: 1.06-1.51). The risk of anxiety in the
non-smoker group was 65% (OR=0.35,95% CI: 0.20-0.59) and
depression was 64% lower than among smokers (OR=0.34,95%
CI:0.22-0.53). In the ex-smoker group, the risk of anxiety was
60% (OR=0.40,95% CI:0.19-0.85) and depression was 59%
lower than for the smoker group (OR=0.41,95% CI: 0.24-0.73).
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SAZETAK

UdruZzenje faktora vezanih za nacin Zivota i mentalnog
zdravlja u zemljama Bliskog istoka je dosada malo istraZiva-
no. Ova studija imala je za cilj da se ispita prevalencija dva
Cesta mentalna zdravstvena problema, tj. depresiju i anksi-
oznost, i njihove determinante u velikom uzorku iranske po-
pulacije. Studija je sprovedena u okviru SEPAHAN-a studije
preseka (n = 4763). Upitnik opste fizicke aktivnosti (GPPAQ)
je koriscen za procenu fizicke aktivnosti i iranska validirana
verzija skale bolnicke anksioznosti i depresije (HADS) pri-
menjena je za pracenje anksioznosti i depresije u populaciji.
Logisticka regresija je koris¢ena kao glavni statisticki metod
za podatke u programu SPSS verzije 16.0. Statisticki znacaj-
nom je smatrana p vrednost <0,05.

Rizik od anksioznosti i depresije bio je 2,5 (OR =
2.56,95%) CI: 1,97-3,33) i 2,21 (1,83-2,67) puta vise nego kod
Zena muskaraca. Sa svakim jednogodisnjim poveéanjem sta-
rosti, rizik od anksioznosti se smanjio za 2% (OR = 0,98, 95%
CI: 0,97-0,99). Pojedinci sa visokim obrazovanjem imali su
56% maniji rizik anksioznosti (OR = 0,44, 95% CI: 0,36-0,55) i
46% depresije (OR = 0,54, 95% CI: 0,46-0,64) nego grupa stu-
denata, i rizik od depresije kod neaktivnih (manje od jednog
sata nedeljno) ispitanika je bila 27% veca od aktivne grupe
(OR = 1,27 95% CI: 1,06-1,51). Postoji rizik od anksiozno-
sti u grupi nepusaca i bila je 65% (OR = 0,35 95% CI: 0,20-
0,59) i depresije, koja je bila 64% nizZa nego kod pusaca (OR=
0,34 95%) CI: 0,22-0,53). U grupi bivsih pusaca, rizik od
anksioznosti je bio 60% (OR = 0,40 95% CI: 0,19-0,85) i de-
presija je bila zastupljena 59% manje nego u grupi pusaca
(OR = 0,41 95% CI: 0,24-0,73). Rezultati ove studije pokazali
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This current study’s results demonstrated significant as-
sociations between unhealthy lifestyle factors and increased
risk of anxiety and depression. Hence, special attention must
be paid to preventive intervention programmes aiming to en-
hance healthy lifestyle among at-risk populations.

Keywords: Anxiety, Depression, Life Style, Prevalence

INTRODUCTION

Mental health is increasingly being considered as one
of the main components of public health in society. Mental
health problems are common and their prevalence has in-
creased in many countries around the world (1, 2). About
half of American and 40% of European populations met the
criteria for psychiatric disorders throughout their lives (3,
4). The prevalence of mental health problems in Iran has
been reported to range from 10% to 20% (5, 6). Depression
and anxiety are the most common chronic mental health
problems among the general population, which negative-
ly affects the quality of life, performance and productivity
of individuals as well as society. As a result, these illnesses
have been considered to be a public health priority. (7-9).

Mental health is not only influenced by personality
traits, living conditions and important life event stressors,
but much evidence also suggests that the routine behaviours
in the framework of an individual’s life style can also have
an effect (10). Prospective studies revealed a bidirectional
association between mental health and lifestyle factors, in
which healthy lifestyle has a positive impact on enhancing
mental health, including reducing depression and anxiety
symptoms. Better mental health was associated with greater
physical activity, normal body mass index, and non-smoking
(10,11,12). The association of different lifestyle dimensions
including physical activity (13), smoking (14), body mass in-
dex (15), and diet (16) with various physical illnesses such
as cancer, heart disease and stroke was also shown (10). The
relationship between lifestyle and mental health has been
shown in various studies. People with depressive symptoms
have been found to have an unhealthier lifestyle than peo-
ple without depressive symptoms. For example, anxiety and
depression were significantly lower in both genders among
those who were physically inactive, had an unhealthy diet
and were smokers (17-19).

People with mental health problems require not only
clinical treatments but also behavioural interventions for
promoting lifestyle factors in order to enhance mental
health. In fact, the need for health promotion, prevention
programmes and treatment of mental disorders is certainly
the primary health challenge of the 21st century.

If a population-based study shows that lifestyle factors
are associated with anxiety and depression, general edu-
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su znacajne povezanosti izmedu nezdravih faktora nacina
Zivota i povecanog rizika od anksioznosti i depresije. Dakle,
mora se posvetiti posebna paznja preventivnim programima
sa ciljem poboljsanja zdravog nacina Zivota medu rizicnim
populacijama.

Kljucne reci: anksioznost, depresija, Zivotni stil, prevalencija

cation in the field of lifestyle can be effective in reducing
these disorders and their outcomes.

Most of the previous studies in this field to date have fo-
cused on one aspect of lifestyle and primarily on physical illness.
Additionallyln addition, these studies have been conducted in
specific instead of general populations. The evaluation of the
simultaneous impacts of multiple lifestyle factors on mental
health problems provides more reliable conclusions. This study
is the first large population-based study among Iranian adults
aimed at investigating the association of multiple lifestyle and
demographic factors with anxiety and depression.

METHODS
Study design and participants

The current cross-sectional study was conducted in
the framework of the Study on the Epidemiology of Psy-
chological, Alimentary Health and Nutrition (SEPAHAN),
describing the epidemiological aspects of functional gastro-
intestinal disorders and their association with lifestyle and
psychological factors in 2010. Details about SEPAHAN have
already been published (20). The studied population was
selected from among 4 million people living in 20 counties
across the Isfahan Province, Iran. Multistage random cluster
sampling was performed by geographical regions to select
participants from each region. The participants were select-
ed from healthy people who lived in Isfahan Province. The
questionnaires were issued to the participants in their home
and workplace, and the participants answered the ques-
tionnaires in their free time. All data were collected anon-
ymously and confidentially. Participation in this study was
completely optional. To increase the accuracy of data and
response rate, data were collected in two separate waves.
The first wave was implemented in April 2010, and partic-
ipants returned completed questionnaires within 7 days,
and the second wave was implemented in mid-May 2010.
In the first wave, 8,691 questionnaires out of 10,087 distrib-
uted questionnaires were returned (response rate: 86.16%).
Data regarding gastrointestinal and mental health disorders
were gathered in the second phase (response rate: 64.6%). In



the end, 4,763 questionnaires obtained in the second wave
were matched with their equivalent questionnaires in the
first wave. In this study, we used the data from 4,763 adults.
The protocol of study was approved by the ethics commit-
tee of Isfahan University of Medical Sciences (IUMS) and
was clarified for all the participants before participating in
the study. Written informed consent was obtained from all
participants.

Study instruments and variables assessment

The physical activity of study participants was assessed
using the General Practice Physical Activity Questionnaire
(GPAQ). This questionnaire is a simple validated screening
tool for ranking the physical activity of adults by focusing
on current general activities (21). Participants were classi-
fied into 4 categories: active (>3 h/week), moderately active
(1-3 h/week), moderately inactive (<1 h/week), and inac-
tive (no physical activity), based on the type and intensity
of their physical activities in work hours and during the
weekends. Finally, participants were categorized into two
major groups: active and inactive. Participants were classi-
fied as active if they engaged in physical activity for more
than one hour per week and inactive if they engaged in less
than one hour of physical activity per week. The validity of
the GPAQ for the assessment of habitual physical activity
levels has been shown in earlier studies (21).

In SEPAHAN, information about mental health dis-
orders, including depression, anxiety and psychological
distress, was obtained from the validated Iranian version
of Hospital Anxiety and Depression Scale (HADS). HADS
includes two discrete parts assessing the severity of anx-
iety and depression. There are 7 questions with a four-
point rating scale in each part. Higher scores demonstrate
a greater severity of anxiety or depression. The possible
scores ranged from 0 to 21 for both disorders. According to
the values suggested by earlier studies assessing the validity
and reliability of HADS in Iranians, scores of 8 or higher
in either part were considered to indicate the presence of
anxiety or depression, while scores of 7 or less were consid-
ered normal (22).

Assessment of other variables

Demographic data were collected regarding age (years),
sex (male, female), marital status (single, married), educa-
tional level (less than diploma, diploma based on 12 years
of formal education, university graduation). Participants
who had a diploma or less than a diploma were considered
to be undergraduates and those who had university edu-
cational levels were considered to be university graduates.
Health data regarding smoking (current smoker, ex-smok-
er, non-smoker), weight (kilograms) and height (centime-
tres) were obtained using a self-reported questionnaire.
Body mass index (BMI) was calculated as weight in kilo-
grams divided by the square of height in metre. In our
validation study of 200 participants from the same popu-

lation, we found that the correlation coefficient between
self-reported and the measured weight and height were
0.95 (P<0.001) and 0.83 (P<0.001), respectively. The corre-
lation coefficient for the computed BMI from self-reported
values and from the measured values was 0.70 (P<0.001).
Participants were classified into three categories based on
their BMI: normal weight (18.5-24.9 kg/m?), overweight
(25-29.9 kg/m?) or obese (more than 29.9.0 kg/m?).

Statistical analyses

Continuous and categorical data were presented as
the mean+SD and frequency (percentage). Continuous
data were compared between depressed and anxious and
non-affected participants using independent samples
t-test and categorical data using the chi-square test. Multi-
ple logistic regression analysis was used for evaluating the
association between demographic and lifestyle determi-
nants of anxiety and depression, and the associations were
depicted as odds ratio (OR) and 95% confidence interval
(95% CI for OR). All statistical analysis was conducted us-
ing SPSS version 16 (SPSS Inc, Chicago, IL, USA).

RESULTS

Table 1 presents the basic characteristics of study par-
ticipants and the prevalence of anxiety and depression in
categories of demographic and life style variables. Among
the participant samples, 2106 (44.2%) were male and 2657
(55.8%) were female. The mean age was 36+8.09 years and
the mean BMI was 25+4.64.

The results showed that the prevalence of depression
and anxiety was 28.8% and 14% in the total population, re-
spectively. The prevalence of both anxiety and depression
disorders in women was significantly higher than men (P
=0.001). Age was significantly associated with anxiety (P =
0.02), in which the prevalence of anxiety was higher among
younger than the older people (older than 50) (14% vs. 7%).
Findings also showed that the prevalence of depression
was significantly higher in single people (32.2%) than the
married people (27.9%). (p = 0.01). Both anxiety and de-
pression were less prevalent in those people with a higher
level of education (p = 0.001).

The prevalence of anxiety in physically inactive peo-
ple was significantly higher than among physically active
people (15% vs. 11%); similar results were also observed
regarding and the depression (31% vs. 23%) (for both, P
=0.001).

The study of smoking status in the total population
showed that only 3.6% were current smokers, 4.7% were
ex-smokers and the remaining population never smoked;
among smokers 18.4% were anxious compared to 13.6%
of those who had never smoked and 12.0% of ex-smok-
ers who were suffering from anxiety. However, these
differences were not statistically significant. Similar re-
sults were found regarding the prevalence of depression
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Table 1. Prevalence of depression and anxiety in categories of demographic and lifestyle variables.

Total sample

Frequency (%)
Male 2106 (44.2)
Female 2657 (55.8)
Age (Yrs)

34-19 1782 (43.9)
50-35 2085 (51.4)

>50 191 (4.7)
Single 3776 (81.2)

Married 874 (18.8)

Undergraduate (Diploma and less than Diploma) 1986 (42.8)
Graduate (University) 2650 (57.2)
Physically inactive (M.ore than 'one hour per week) 2855 (65.2)
Physically active 1522 (34.8)

(Less than one hour per week) ’

non-smoker 3856 (91.7)

ex-smoker 196 (4.7)

smoker 153 (3.6)

Normal-weight(<25Kg/m?) 228 (5.0)
Overweight (25-29.9) 2199 (48.2)
Obese (>30) 2133 (46.8)

Prevalence (%) Prevalence (%)

of anxiety p_value of depression p_value
10.0 22.2
17.9 0.001 33.9 0.001
14.6 27.8
141 0.021 29.8 0.387
7.3 28.8
14.1 279
135 .6290 399 .0120
17.9 33.6
111 0.001 4.9 0.001
15.1 314
112 0.001 23.3 0.001
13.6 27.6
12.0 .2010 27.2 .0040
18.4 40.1
16.8 28.2
13.0 .1740 27.8 0.320
14.4 324

P-values resulted from Chi-square test.

in BMI categories (32.4% among smokers, 27.8% among
those who never smoked and 28.2% among ex-smokers)
(p = 0.32). (Table 1).

To investigate the multivariable association of demo-
graphic and lifestyle variables with anxiety and depression,
two logistic regression models were separately fitted (Table
2). The results of the logistic regression analyses showed
that gender, age, education and smoking were significant
determinants of suffering from anxiety and gender, educa-
tion, physical activity and smoking were significant predic-
tors of being depressed.

The risk of anxiety in women was 2.56 times higher
than men (OR=2.56; P<0.0001). Women were also more
than twice as likely to be affected by depression than men
(OR=2.2; P<0.0001). Older age was inversely associated
with a risk of anxiety; with a one-year increase in age, the

risk of anxiety decreased by approximately 2% (OR=0.98;
P= 0.02), but depression was not significantly associated
with age (P=0.35).

Level of education was significantly associated with
anxiety and depression disorders. Among those with a
higher level of education, the risk of anxiety was 56% lower
than among less educated people (OR=0.44; P <0.0001).
The odds of being affected by depression among people
with a higher level of education was 46% less than people
with a lower educational attainment (OR=0.54; P <0.0001).

The results of the regression logistic analysis showed
no significant association between anxiety and physical ac-
tivity, while the risk of depression was significantly higher
among inactive people (OR=1.27; P = 0.01). In our multi-
variable logistic regression analyses we observed a signifi-
cant association between a smoking habit and depression

Table 2. The results of logistic regression analysis for the association demographic and lifestyle determinants of anxiety and depression

Anxiety
OR (95% CI)
Female 2.56 (1.97-3.33)
Male (Reference) 1

Age
Single (Reference)
Married

Undergraduate (Reference)
graduate
Physically inactive
Physically active (Reference)
non-smoker
ex-smoker
smoker (Reference)

BMI

0.98 (0.97-0.99)

1
0.86 (0.65-1.15)

1
0.44(0.36-0.55)

1.18 (0.93-1.50)
1

0.35 (0.20-0.59)
0.40 (0.19-0.85)
1

0.99 (0.97-1.02)

Depression
p_value OR (95% CI) p_value
<0.0001 2.21 (1.83-2.67) <0.0001
1
.020 1.01-(0.99-1.02) .3540
1
.310 1.22 (0.98-1.51) .0740
1
<0.0001 0.54 (0.46-0.64) <0.0001
.170 1.27 (1.06-1.51) .0090
1
0.34 (0.22-0.53)
<0.0001 0.41 (0.24-0.73) <0.0001
1
.810 0.99 (0.97-1.01-) 430
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and anxiety. The risk of anxiety (OR=0.35; P<0.001) and
depression (OR=0.34; P<0.001) was lower among people
who had never smoked than among participants who were
current smokers; also, the risk of experiencing both disor-
ders was lower among ex-smoker than smokers.

DISCUSSION

The current study was conducted with a large sample of
Iranian adults to investigate the association between life-
style and demographic variables with two common mental
health problems, i.e., depression and anxiety, in Iran (23)
and as well as in the world (9, 24).

In this study, the prevalence of depression and anxiety
was found to be 28.8% and 14% among the total popula-
tion, respectively. Among the studied variables, female sex,
younger age, lower education level, and a smoking habit
were significantly associated with suffering from anxiety.
Additionally, female sex, lower education level, less physi-
cal activity, and a smoking habit were significantly related
to an increased risk of depression.

These findings show that the prevalence of depression
and anxiety among the population of Iranian adults was
higher compared with the reported rates in other studies
in world. The observed variations may be attributed to the
socio-demographic background of the studied population,
to the differences in methodology and tools for screening,
or to classification based on various cut of values and mis-
classification.

The results of this study showed a higher risk of anxiety
and depression in women, which was similar to the results
of previous studies (5, 9, 25). Also in line with the results
of previous studies, our study showed a positive and sig-
nificant relationship between a lower education level and
an increased risk of anxiety and depression (8, 26). Men
and women showed differences in disease presentation
and course. In addition to a higher prevalence of mental
disorders that meet the full diagnostic criteria, subclinical
anxiety and depression symptoms are also more common
in women. Understanding the differentiated biological and
socio-cultural backgrounds of men and women in their
experiences of affective disorders such as mental health
problems is likely to be a useful perspective into the mech-
anisms of these illnesses.

Our study showed that as age increased, the level of
anxiety decreased, but there was no significant associa-
tion between age and depression. Several previous studies
also showed a higher prevalence of anxiety in younger age
groups (9, 27). The findings of the current study are consis-
tent with the findings of community-based epidemiologic
surveys, showing an age-related decline in the prevalence
of current anxiety disorders; although in some studies, the
prevalence of psychological problems increased with age
(5, 23), and some studies did not show any significant dif-
ference (25). Some people have challenged these findings,
arguing that epidemiologic surveys may underestimate the

prevalence of mental health disorders in older persons due
to the reluctance on the part of older people to acknowl-
edge emotional and psychological symptoms, reduced
sensitivity of screening survey instruments for older per-
sons, as well as recall bias (28).

The results of previous studies showed a lower preva-
lence of depression and anxiety among married partici-
pants and indicated a better mental health status than
among single participants (10); (29, 30). However, in the
current study, marital status did not show any significant
relationship with any of the mental health disorders. This
inconsistency likely reflects a variation across studies in
several key methodological features, including that the
majority of studies of marital disruption exclude the re-
married. This exclusion may exaggerate the effect of mari-
tal disruption on mental health, especially among women.
Additionally, most previous studies have used depression
symptom scales rather than standardized diagnostic in-
struments and the degree of control for history of prior
psychopathology varies across studies (31).

In the present study, there was no significant associa-
tion between BMI and anxiety and depression. By contrast,
data from 46,704 participants in a study in Australia re-
vealed a nonlinear relationship between BMI and mental
health, wherein obese women were shown to have a higher
odds of experiencing mental illness (32). Other studies also
showed an increased risk of mental disorders among obese
people (10, 33). There is a question as to the potential ef-
fect of the severity of obesity. There was evidence that de-
pression increases with the severity of obesity (33, 34). An-
other important question that can be posed is whether or
not this relationship is causal. Previous studies have shown
that depression is a predictor of obesity (35, 36), although
these findings are shown only for women, and not men
(37). The results of a meta-analysis with the aim of deter-
mining the relationship between obesity and depression on
prospective studies showed that depression predicts obe-
sity and the risk of obesity among depressed people was
higher than among non-depressed subjects (38). There is
growing evidence that depressive and anxiety disorders
share common health problems with obesity such as car-
diovascular disease and type II diabetes, which increases
the risk of early death. These health problems could partly
be explained by an unhealthy lifestyle, which is found to
be more common among depressed, anxious and obese
people (39).

Physical activity is an important well-known factor, es-
pecially in relation to depression. People who are physically
inactive are at an increased risk of developing depression,
while those who are physically active have are more protect-
ed from developing depression. In line with our findings, an
inverse association between physical activity and depression
has been reported in earlier studies. However, inconsistent
with previous studies, we did not find an association be-
tween anxiety and physical activity. There is strong evidence
from animal studies that exercise and regular activity posi-
tively impacts the pathophysiological processes of anxiety.
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Numerous studies and meta-analyses showed an inverse as-
sociation between exercise and anxiety in clinical settings.
Similar to the complex nature of anxiety disorders, no single
mechanism sufficiently accounts for the anxiolytic nature of
exercise. Physical activity positively impacts a number of bi-
ological, as well as psychological mechanisms (40). Exercise
is known to be an effective therapeutic strategy for depres-
sion and anxiety (41, 42).

In the present study, a higher risk for depression and
anxiety was shown among smokers compared to non-
smokers and ex-smokers. The results of a meta-analysis
of longitudinal studies (2016) revealed a bidirectional re-
lationship between smoking and the occurrence of mental
disorders. The bidirectional association between smoking
and depression or anxiety may be explained with occasion-
al smoking initially used to alleviate symptoms, but in fact
exacerbating symptoms over time. (43). Several hypotheses
have been proposed to explain the high rate of smoking
among people with depression and anxiety. The theory of
self-medication claims that people smoke to reduce symp-
toms of depression and anxiety, and thus suggests that
anxiety and depression may lead to smoking (44, 45). Al-
ternatively, it has been suggested that smoking may lead to
depression or anxiety through its effect on neuro-circuitry,
which increases susceptibility to environmental stressors.
Animal models provide evidence that prolonged nicotine
exposure deregulates the hypothalamic—pituitary—adrenal
system, resulting in the hyper-secretion of cortisol and al-
terations in the activity of the associated monoamine neu-
rotransmitter system, whose function is to regulate reac-
tions to stressors, an effect that appears to normalize after
nicotine withdrawal (37).

This study has some limitations. First, the cross-sec-
tional design of the current study did not allow us to infer
the cause-effect associations. For example, it is not clear
whether mental health problems precede the adherence to
smoking, or whether the smoking causes depression and
anxiety. Second, the observed gender-specific association
requires more research to determine the potential modi-
fying effect of sex. It is not clear at this stage whether the
different associations are true or attributable to method-
ological limitations. However, it is possible that some dif-
ferences in lifestyle factors between men and women, such
as smoking habits or physical activity, may explain the dif-
ferences in risk between the sexes. Although the confound-
ing effects of such variables have been considered in our
multivariable fitted logistic model, the residual effects of
such confounders or unknown or unmeasured confound-
ers may influence the results. Finally, our study relied on
the use of self-reported data.

The strengths of this study include the novelty of the
topic in Iran and Middle Eastern countries as well as the
use of validated questionnaires to evaluate mental health
problems and physical activity. In addition, the large sam-
ple size of the study population with a wide variation in
demographic variables may make our results generalizable
to other populations.
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CONCLUSION

In conclusion, this study provided new data in a rarely
studied region and reinforced the available evidence re-
garding the relationship between lifestyle factors and two
common mental health problems. Considering the adverse
health outcomes associated with mental illness, as well as
the large burden on individuals and society and the socio-
economic impact, there is a need to expand our knowledge
in this context. We must develop new interventional strat-
egies to reduce the incidence of psychiatric disorders and
consequently their adverse health outcomes.
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