ORIGINAL REPORT

BMI Correlation with Psychiatric Problems Among
10-18 Years Iranian Students

Marjan Zakeri, Mojtaba Sedaghat, Mohammad Esmaeil Motlagh, Reza Tayari Ashtiani, and Glayol Ardalan

Department of Community Medicine, School of Medicine, Tehran University of Medical Sciences, Tehran, Iran

Received: 20 Feb. 2011; Received in revised form: 29 Oct. 2011; Accepted: 14 Dec. 2011

Abstract- Obesity and its related emotional and physical consequences are a worldwide problem. Obese
individuals are usually stigmatized. This study is proposed to assess the correlation between body mass index,
gender and age with psychiatric symptoms among Iranian students. A number of 9172 students aged 10-18
years (53.5% girls and 46.5% boys) from all provinces of Iran participated in this study. Data was collected
using the global school based health survey questionnaire of the World Health Organization (GSHS-WHO).
Overall, prevalence of predictors of having emotional problems, depression and anxiety were 27.8%, 29.7%
and 11.5% respectively. Girls had significantly higher prevalence of predictors of psychiatric symptoms.
Overall obesity was a protective factor against emotional problems OR (C195%):0.79(0.65-0.98), but it was
attributable to obese boys OR (CI95%):0.72(0.55-0.95). Depression and anxiety symptoms were higher in
intermediate school girls and high school girls and boys. More attention should be paid to girls’ psychological
problems. Besides, obesity had an indirect relation with predictors of having psychiatric problems in Iranian
boys and it might be due to: (1) parents’ beliefs about heaviness as a predictor of healthiness, (2) boys’ lower
vulnerability to psychological consequences of obesity and (3) lower pressure from parents on their obese

sons to lose weight.
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Introduction

Increasing evidence suggests a rise in children’s mental
health problems (1-3); moreover, undeniably obesity is
increasing among children worldwide (4-7). It has been
shown that, the prevalence of obesity and overweight are
5-8% and 12.3% respectively in a sample of Iranian
students (8). In addition, according to another study in
Iranian students the prevalence of underweight,
overweight and obesity were 16.2%, 8.6% and 1.5%
respectively (9). It seems that the prevalence of
underweight, overweight and obesity among Iranian
students has a different pattern from most of the other
countries. On the other hand, studies have shown that
obesity correlates with physical (5-7,10-13) and
emotional health problems (17-21). Major depression,
panic disorder and agoraphobia are more frequent
among obese individuals and they are usually
stigmatized (22-24). According to our knowledge, no
survey has been carried out to evaluate the presence of
this correlation among Iranian students. Moreover, we

think that because of the cultural differences, it is
essential to assess the correlation between genders, age
and body mass index with having psychiatric problems
among Iranian adolescents.

Materials and Methods

Data of our study come from the Global School-based
Health Survey (GSHS) questionnaire about health
related behaviors among school children aged 10-18
years living in all provinces of Iran. The GSHS
questionnaire is designed by the World Health
Organization (WHO) to assess the student's condition in
different areas; the data related to many other countries
have been reported previously (http://www.who.int/chp/
gshs/datasets/en/index.htm). The questionnaires validity
was evaluated by specialists after translation; then in
order to assess the quality of questions 2 pilot studies
were carried out on 120 urban and rural students in one
of the regions around Tehran (Islamshahr). After each
pilot study, the questions with any difficulty in

Correspondent Author: Mojtaba Sedaghat

Department of Community Medicine, School of Medicine, Tehran University of Medical Sciences, Tehran, Iran

Tel/Fax: +98 21 88962357, E-mail: sedaghat.dr@gmail.com



BMI correlation with psychiatric problems

understanding were modified. In the next step, the
questionnaire validation was assessed divided by each
group of questions related to a specific item (ex. mental
health) (the Cronbach’s reliability coefficient >0.7).

To collect the data, according to children population
in each region of Iran also the population of children
attending each grade, appropriate number of schools was
randomly selected. In the next step, the schools were
chosen to use table of random numbers to enter the
survey; In each school, two classes were selected from
each level randomly and in order to randomize the
students in each class, we decided to enter only the
students sitting in the first and the last row tables in the
study. The demographic variables include participants’
gender and grade (Primary (10-1lyears), Intermediate
(12-14years) and High (15-18years) school). Students’
height and weight were measured by accurate balance
after answering the questions. Respondents’ BMI (Body
Mass Index: measured weight in kilograms divided by
the square of measured height in meters) was
categorized according to growth charts developed by
Center for Disease Control (CDC) (1).

Participants’ emotional status was assessed by
questions shown in table 2. If the answer to at least 3
out of the first 5 questions was C or D, or the answer to
3 or more questions was B, it would count on as a
predictor of having Emotional Problems. A positive
answer to the 6th question was of value as a predictor of
having depressive problem. In the last question the
answers D or E was taken as a predictor of having
anxiety problem. Logistic regression carried out for 3
outcomes to elicit their correlation with BMI, gender
and grade.

Statistical analysis

Overall, 9172 Iranian students participated in the
GSHS survey (2006-7). After excluding questionnaires
not properly filled, we analyzed data from 8460
participants. Data was analyzed using SPSS software.
Logistic regression was carried out to compare the
prevalence of predictors of having emotional, depressive
and anxiety problems among different subcategories.
Odd ratios (OR) evolved from the regression model with
confidence interval (CI)>95% count on showing
significant difference.

Table 1. List of questions to screen psychiatric problem.

1. During the past 6 months how often have you felt worthless?
2. During the past 6 months how often have you got angry too soon?
3. During the past 6 months how often have you felt anxious?
4. During the past 6 months how often have you had a bad sleep?
5. During the past 6 months how often have you felt dizzy or confused?
A. Never or rarely
B.  Once in a week
C.  More than once in a week
D. Nearly every day
6.  During the past 12 months, have you had 2 complete weeks of sadness preventing from your routine activities?
A.  Yes
B. No
7. During the past 12 months, how often have you been so worried about something that you could not sleep at nights?
A. Never
B. Rarely
C.  Sometimes
D. Most of the time
E. Always
Table 2. Demographic characteristics.
n (%) n (%)
Gender Boys 4524(53.5)
Girls 3936(46.5)
School level Primary 1534(18.1) Boys 778(50.7)
Girls 756(49.3)
Intermediate 3664(43.3) Boys 2099(57.3)
Girls 1565(42.7)
High 3262(38.6) Boys 1647(50.5)
Girls 1615(49.5)
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Human subjects' approval statement: Participation
was voluntary, refusal to participate involved no penalty
or loss of benefits to which the subject was otherwise
entitled, and the subject may discontinue participation at
any time without penalty or loss of benefits.

Results

Demographic characteristics of students are presented in
table 2 and body mass index distribution is shown in
table 3.

Descriptive  features of predictors of having
emotional, depressive and anxiety problems are shown
in table 4.
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Unadjusted odd ratio of predictors of having
emotional, depressive and anxiety problems among
subjects in subcategories of BMI, gender and school
level are exhibited in table 4.

Having psychiatric problems and BMI subcategories

Prevalence of predictors of having emotional
problems among obese students is significantly less
frequent [OR: 0.79 (0.65-0.98)] than students with
normal BMI while predictors of having depressive or
anxiety problems, respectively, had no significance
among obese students versus normal weight students
[OR: 1.03(0.85-1.25)], [OR: 0.79(0.58-1.06)]; according
to table 5, this significance is attributable to obese boys.

Table 3. Body mass index distribution.

n (%) n (%) n (%)
Underweight 789(9.5) Boys 468 (10.5)
Girls 321 (8.3)
Primary 193 (12.7) Boys 111(14.3)
Girls 82(11)
Intermediate 348 (9.6) Boys 214(10.3)
Girls 134(8.6)
High 248 (7.8) Boys 143(8.9)
Girls 105(6.7)
Normal weight 6154(73.8) Boys 3222 (72.1)
Girls 2932 (75.7)
Primary 1087 (71.4) Boys 544(70.2)
Girls 543(72.7)
Intermediate 2670 (73.4) Boys 1511(72.4)
Girls 1159(74.7)
High 2397 (75.4) Boys 1167(72.6)
Girls 1230(78.2)
Overweight 858(10.3) Boys 445 (10)
Girls 413 (10.7)
Primary 149 (9.8) Boys 71(9.2)
Girls 78(10.4)
Intermediate 388 (10.7) Boys 217(10.4)
Girls 171(11)
High 321 (10.1) Boys 157(9.8)
Girls 164(10.4)
Obese 538(6.5) Boys 333 (7.5)
Girls 205 (5.3)
Primary 93 (6.1) Boys 49(6.3)
Girls 44(59)
Intermediate 231 (6.4) Boys 144(6.9)
Girls 87(5.6)
High 214 (6.7) Boys 140(8.7)
Girls 74(4.7)
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Table 4. Descriptive features and unadjusted odd ratios (ORs).

Emotional problems Depressive problems Ancxiety problems
n (%) n (%) n (%)
OR (CI195%) OR (C195%) OR (CI195%)
BMI Underweight 209(26.5) 197(25) 74(9.4)
0.91(0.77-1.07) 0.77(0.65-0.91) 0.76(0.59-0.98)
Normal weight 1742(28.3) 1853(30.1) 732(11.9)
Overweight 238(27.7) 259(30.2) 106(12.4)
0.97(0.82-1.14) 1.00(0.85-1.17) 1.04(0.84-1.29)
Obese 129(24) 166(30.9) 52(9.7)
0.79(0.65-0.98) 1.03(0.85-1.25) 0.79(0.58-1.06)
Gender Boy 1210(26.7) 1243(27.5) 382(8.4)
Girl 1140(29) 1267(32.2) 593(15.1)
1.11(1.01-1.22) 1.25(1.14-1.37) 1.92(1.67-2.2)
School level Primary 448(29.2) 332(21.6) 112(7.3)
Intermediate 983(26.8) 998(27.2) 401(10.9)
0.88(0.77-1.01) 1.35(1.17-1.56) 1.56(1.25-1.94)
High 919(28.2) 1180(36.2) 462(14.2)
0.95(0.83-1.08) 2.05(1.78-2.36) 2.09(1.68-2.60)
total 6110(27.8) 2510(29.7) 975(11.5)

On the other hand, predictors of having depressive

shown in table 35,

underweight girls

and anxiety problems were significantly less frequent
among underweight students versus normal weight
students [OR: 0.77(0.65-0.91)], [OR: 0.76(0.59-0.98)];
this significance in predictor of having depressive
problems is attributable to underweight girls in
comparison with normal weight girls also to
underweight intermediate and high school students
versus normal weight intermediate and high school
students; however, the significance in predictor of
having anxiety in underweight students versus normal
weight students was not attributable to a particular

comparison with normal weight girls have significantly
lower predictor of having depressive problems [OR:
0.72(0.56-0.94)]; moreover, underweight intermediate
and high school students in comparison with normal
weight intermediate and high school students,
significantly have fewer predictor of depressive
symptoms [OR: 0.76(0.58-0.99)], [OR: 0.74(0.56-0.99)].
Besides, the prevalence of predictors of having anxiety
problems is higher in an expressive way in overweight
primary school students [OR: 1.91(1.12-3.27)] in
comparison with normal weight primary school students.

subgroup.

Table 5. Adjusted odds ratios(ORs) to other individuals in the same gender or grade but with normal BMI.

Emotional problems

OR (CI95%)

Depressive problems

OR (CI95%)

Anxiety problems

OR (CI95%)

Underweight Boy
Girl
Primary school
Intermediate school
High school
Overweight Boy
Girl
Primary school
Intermediate school
High school
Obese Boy
Girl
Primary school
Intermediate school
High school

0.96(0.77-1.20)
0.85(0.66-1.11)
0.97(0.69-1.36)
0.91(0.71-1.18)
0.85(0.63-1.15)
1.01(0.81-1.26)
0.92(0.73-1.16)
1.16(0.80-1.67)
0.90(0.70-1.14)
0.97(0.75-1.26)
0.72(0.55-0.95)
0.93(0.68-1.28)
0.65(0.39-1.08)
0.76(0.55-1.05)
0.90(0.66-1.24)

0.82(0.66-1.03)
0.72(0.56-0.94)
1.08(0.74-1.56)
0.76(0.58-0.99)
0.74(0.56-0.99)
0.89(0.71-1.12)
1.11(0.90-1.38)
1.24(0.83-1.85)
1.07(0.84-1.35)
0.88(0.69-1.12)
1.00(0.78-1.29)
1.13(0.84-1.52)
1.16(0.70-1.92)
1.07(0.80-1.45)
0.95(0.71-1.27)

0.84(0.58-1.22)
0.76(0.54-1.08)
0.79(0.41-1.52)
0.73(0.49-1.08)
0.89(0.61-1.31)
1.24(0.89-1.73)
0.91(0.68-1.22)
1.91(1.12-3.27)
0.86(0.61-1.23)
1.02(0.74-1.42)
0.87(0.57-1.34)
0.81(0.53-1.24)
0.59(0.21-1.64)
0.89(0.58-1.39)
0.73(0.47-1.14)
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Table 6. Adjusted odds ratios(ORs) to other individuals with the same gender but in primary school.

Emotional problems Depressive problems Ancxiety problems
OR (CI95%) OR (CI95%) OR (CI95%)

Boy Primary school

Intermediate school 0.73(0.61-0.88) 1.06(0.87-1.29) 1.30(0.94-1.79)

High school 0.80(0.66-0.96) 1.59(1.31-1.93) 1.40(1.01-1.95)
Girl Primary school

Intermediate school 1.10(0.91-1.34) 1.80(1.46-2.22) 1.91(1.42-2.58)

High school 1.13(0.93-1.37) 2.66(2.16-3.26) 2.76(2.06-3.70)

According to table 5, obese boys show Discussion

lower prevalence of predictors of having emotional
problems in comparison with boys of normal BMI
group [OR:  0.72(0.55-0.95)].  According to
table 8, intermediate and high school boys have
significantly lower prevalence of predictors of
having  emotional problems [OR: 0.73(0.61-
0.88)],[0.80(0.66-0.96)] while, girls from the same
school grade showed no significance in comparison with
primary school girls [OR: 1.10(0.91-1.34)], [OR:
1.13(0.93-1.37)].

Having psychiatric problems and gender subcategorie

According to table 4, prevalence of predictors of
having emotional, depressive and anxiety problems are
significantly higher among girls in comparison with
boys [OR: 1.11(1.01-1.22)], [OR: 1.25(1.14-1.37)], [OR:
1.92(1.67-2.2)]; as shown in table 5, this significance
was not attributable to a particular BMI group of girls,
but considering table 6, it was attributable to
intermediate and high school girls versus primary school
girls.

Having psychiatric problems and grade subcategories

Table 4 also shows that predictors of
having depressive and anxiety problems are higher
among intermediate and high school students in
comparison with primary school students, while
predictor of having emotional problems showed no
significance in intermediate and high school students in
comparison with primary school students. The
significance in predictors of having depressive and
anxiety problems is not attributable to a particular BMI
subcategory among intermediate and high school
students (Table 5), but according to table 6, higher
prevalence of depressive and anxiety problems is
attributable to intermediate and high school girls and
high school boys respectively versus primary school
girls and boys.

According to our knowledge, it is the first population-
based study assessing the relationship between BMI and
psychiatric symptoms in Iranian students. In our study,
the prevalence of overweight/obesity is higher than
Chinese (26) and Pakistani (28) students as two
developing countries; while, it is lower than Canadian
(28) and Texas (29) children and adolescents as two
developed countries. We propose that these findings
might be in relation with less than recommended
standard fat intake that was seen in Pakistani students
(30). On the other hand, the dietary trends in the United
States as an example of a developed country are more
complicated than those found in the developing world
(31) and might be another reason for this difference. In
the United States, daily caloric intake appears to be
increasing primarily from high-energy, low-nutrient
foods and an increase in snacks (32-37). More meals are
being consumed in restaurants (32-34,36) and
restaurants offer increased portion sizes (32,38); fast
foods are usually more energy dense and might be
linked to obesity (39-44).

The present study shows that students’ BMI, gender
and school level are related to their emotional problems.
These findings reveal that predictors of having
emotional problems is particularly lower among obese
children that are attributable to boys; besides, predictors
of having depressive/anxiety problems are not higher in
this group; on the other hand, predictors of having
depressive/anxiety problems are significantly lower
among underweight students and it is attributable to
underweight girls. There is no data on the prevalence of
psychiatric problems categorized by BMI in Iran but
studies in developing countries show that awareness of
weight problems is particularly low in preschool
children (45) and, unfortunately, heaviness may be
considered as an indicator of good health for children
(46); we propose that it might be the reason for the
lower prevalence of predictors of having emotional
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problems among obese students. Moreover, possible
effect of obesity in reduction of predictors of having
emotional problems is statically attributable to boys and
seems to have some underlying reasons in families to
put lower pressure on their overweight/obese sons to
lose weight rather than their overweight/obese
daughters, so that, in a study in Iranian children, it has
been reported that overweight/obese boys engaged in
weight loss programs, one fourth of the girls (47).
Studies in developed countries also exhibited higher
acceptance among mothers for higher weight among
their sons rather than their daughters (48). Additionally,
it seems that boys are less vulnerable to psychological
consequences of obesity, and there is lower social
pressure on them to be thin (49).

The relationship between anxiety and depression
with elevated BMI has been evaluated in a few studies
with various methods (50-53); in the Pine et al., study
depression during childhood was positively associated
with elevated BMI during adulthood (50); the reason for
this diversity in the results might be the method of Pine
et al., study which was a prospective study carried out
during a 10-15 years period (50); in the Crisp and
McGuiness study, A significant positive relation was
found between substantial obesity and low levels of
anxiety and depression; the reason of this diversity
might be the higher age of subjects and living in
suburban regions (51). Anderson et al., study had results
against our study which might be the result of the
different method (a 20 years prospective study) (52).
Erickson et al., found a positive relationship between
higher BMI and depressive symptoms only among
preadolescent girls but not preadolescent boys; their
study was a cross sectional one that might be the reason
for this diversity (53). Studies suggest higher BMI as a
risk factor for anxiety (52-53). In our study, the overall
prevalence of anxiety symptoms was much lower than
other studies (50-52) and did not show any differences
in the obese group’s predictors of having depressive or
anxiety problem in comparison with normal weight
group. In our study, being underweight seems as a
protective factor against anxiety symptoms that is
attributable to underweight girls. Discrepancy may be
due to the measurement method and being self reported
but it might be a result of girls being more vulnerable to
psychological consequences of obesity, and more social
pressure on them to be thin (49).

In addition, predictors of having psychiatric
problems (emotional problems, depression, anxiety) are
more frequent among girls and these problems are
significantly more frequent among intermediate (12-
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14years) and high school (15-18years) students (it is
essential to mention that there was no significant
correlation between gender and school grade). About the
impact of school grade, this study is a match with other
studies (5,16). Girls in the puberty period with any BMI
have reported higher undesirability in comparison with
boys (55); according to another study (56), diversity in
monoamine transmitter function and processing between
male and female, may contribute to higher prevalence of
psychiatric problems among girls. Moreover, another
study have shown that the overall rate of 5-HT synthesis
is 48% lower in females in comparison with males (57)
increasing the susceptibility for experiencing depression
in females. Higher prevalence of psychiatric problems
among 12-18 years girls versus 10-11 years girls might
be a result of hormonal changes due to puberty which
happens in older ages for boys (58) so that in Deecher’s
article, depression is less frequent in 15-19 years boys in
comparison with girls in the same age and even less than
10-14 years girls; our data support Deecher’s findings
since higher prevalence of predictors of having
psychiatric problems were seen in 10-18 years girls but
it was only seen in 15-18 years boys and not in younger
boys.

This study is a widespread survey in Iran with the
purpose of evaluating the anthropometric characteristics
on psychological symptoms of adolescents. In
conclusion, this study indicates that psychiatric
problems are more frequent among girls also among
intermediate and high school students; but in our study,
having psychiatric problems was not more frequent in
obese students. These findings reveal the necessity for
paying more attention to this issue in adolescents and it
seems essential to pay more attention to inform students
and parents about consequences of obesity and the
benefits of fitness.
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