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ABSTRACT

INTRODUCTION: Adolescence obesity imposes short- and long-term morbid effects on health and well-being. Obese chil-
dren and adolescents are more likely to become obese adults, and they are at greater risk of developing medical, social and
psychosocial problems. Studies have also suggested an association between depression in adolescence and higher body
mass index (BMI) in adulthood.

OBJECTIVE: The objective of this study is to measure the prevalence of obesity and depression and assess the relationship
between them among adolescents aged 12 to 18 years in public secondary schools in the city of Baghdad during the edu-
cational year 2020-2021.

METHODS: A cross-sectional study using multistage random sampling was carried out in Baghdad/ Al-Karkh secondary
schools during the educational year 2020-2021 among adolescents aged 12-18 years. The data were analysed descriptively
and statistically by Chi-square using SPSS (version 21).

RESULTS: The study revealed that the prevalence of overweight among the studied group was 33.9%, and that of obesity
was 7.6%, higher in females (46.9%) than males (36%). The association was significant (P= 0.008). The prevalence of depres-
sion among the study group was 9.1%, higher in females (14.8%) than males (3.3%). The association was highly significant
(P=0.001).

CONCLUSION: Our study shows a statistically significant association between obesity and depression among adolescents
in public secondary schools in the city of Baghdad.
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INTRODUCTION school attendance, educational achievement,
social connectedness and quality of health.!

Obesity among adolescents has reached ep-
idemic rates worldwide, with the prevalence of
severe obesity increasing 4-fold over the last
35 years. Most obese youths carry their excess
adiposity into adulthood, which puts them at
increased risk for developing obesity-related
complications, such as type Il diabetes mellitus
and cardiovascular disease, and disturbs their
social and emotional health.[!! Obesity in chil-
dren and adolescents is measured by body
mass index (BMI), calculated by dividing weight
in kilograms by the height in meters squared.?
Emotional health and well-being of adolescents
have implications on self-esteem, behaviour,

Childhood depression is a major public
health concern because of its prevalence, po-
tential for recurrence and impairment of func-
tioning. Early depressive susceptibility is a pre-
dictor of depression in adulthood.! Depressive
disorders occur in about 2% of elementary
school children and 4-8% of adolescents.”! The
prevalence increases dramatically throughout
adolescence, which can be attributed to pro-
nounced biological and social changes, and it
significantly deteriorates the student’s perfor-
mance at school and in daily life.’’! Obesity and
depression are more common in adolescents,

a: CABMS/CM. Director of the Airport Medical Services Department. Directorate of Operations and Emergency Medical Servic-
I ° es. MoH- Irag. b: MD, FRCOpath. Al-Madar Medical Center, Sharjah, UAE. c: MD, MBChB, FABMS / CM. Chief Specialist Physician
raqlm Epidemiologist. Public Health Consultant, George Town University. d: MBChB, FIBMS. Head of Public Health Department/ Al-Jer-
ahat Hospital for surgical specialities. Member of training committee of Arab board, Baghdad, Iraqg.
Corresponding Author: Thamer Ali Al-Noori, E mail: wwwmos2006 @yahoo.com.



Thamer Ali Al-Noori, Thuraya N. Maher, Karim Abdulkadim Muftin Alzadawi, Besmah M. Ali

with an increasing likelihood of simultaneous
occurrence.”! This growing vulnerability for
the co-occurrence of depression and obesity
in adolescence indicates a possible controver-
sial association.’®! Obesity and depression are
prevalent health issues affecting adolescents,
with significant physical and mental well-being
consequences.

The present study aimed to explore the
relationship between overweight/obesity and
depression among Iragi adolescents. Under-
standing the complex interplay between these
two conditions is crucial for designing effective
prevention and intervention strategies.

METHODS

Setting and study design: An analytical
cross-sectional study was performed among
adolescents (12-18 years old) in public second-
ary schools during the educational year 2020-
2021.

Ethical consideration: Before the start of the
study, the protocol was reviewed and approved
by the ethical committee of the Scientific Board
of Community Medicine, Arab Council for
Health Specializations. Permission was taken
from the Ministry of Education, Al-Karkh Edu-
cational Directorate and the administrations of
the six secondary schools enrolled. The parents
of children in this study were asked to sign a
written consent form before participation. Data
collected was kept confidential and was not di-
vulged except for the purpose of the study.

Inclusion and exclusion criteria: Students of
secondary public schools aged 12-18 years
of both sexes were included in this study. We
excluded students with underlying metabolic
and/or endocrine disease and those who did
not provide a consent form signed by family
from the study. Ten students refused to partic-
ipate in this study.

Sampling and sample size: We used a multi-
stage random sampling technique to select the
sample. The third Al-Karkh educational direc-
torate was chosen randomly from the three

directorates in Al-Karkh district in Baghdad.
We randomly selected six secondary schools
out of the seventy, three for boys and three
for girls, and one class from each stage. Finally,
eighty students were chosen from each school
by systematic random sampling, approximately
13 from each class. The interval was calculated
for each class by dividing the total number of
students by the required one and starting the
selection from the first students. The sample
size was calculated to be 475 students.

Tools of the study: The data were collected in
two stages; the first stage included measuring
the height and weight of the student and then
calculating the BMI, and the second stage in-
cluded a structured questionnaire, which has
been edited, reviewed, and revised by an as-
signed panel of experts to meet the national
needs. We applied the questionnaire to 20 stu-
dents from similar schools to test its feasibility,
and their results were not included in the final
analysis of this study. Pre-testing the question-
naire helped estimate the time to answer the
questions and explore ambiguity. On the day
the questionnaire was distributed, students
were informed by the school counsellor and
the researcher on the nature of the study. They
were free to participate or not. Any queries
that the students had were answered. On com-
pletion, the questionnaire form was folded and
placed in a sealed box to ensure confidentiality.

Data were collected in two stages; the
first was extracting the BMI by measuring the
height and weight of the student, and the sec-
ond included answering the questionnaire.
Each student was measured barefooted, wear-
ing only light clothes. Weight was measured
using standardised calibrated scales to the
nearest 0.1 kg, and height was to the nearest
0.1 cm using the standardised wall-mounted
height boards with a sliding headpiece accord-
ing to the following protocol: no shoes, heels
together, buttocks, shoulders and head touch-
ing the vertical wall surface with the line of
sight aligned horizontally. Before each meas-
urement, the digital scale was adjusted to zero.
BMI was calculated as the weight in kilograms/
squared measured height in meters. The meas-
ured BMIs were classified into four categories
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according to the World Health Organization:
Expert Committee on Physical Status: The use
and interpretation of anthropometry. Geneva:
WHO; 1995 as follows:

e Less than 18.5 kg/m? is underweight.
e Between 18.5 and 24.9 kg/m? is normal.
e Between 25 and 29.9 kg/m? is overweight.

e BMI 30 kg/m? or over is obese.

The 1t part of the structured questionnaire
revealed information on demographic and so-
cioeconomic variables, eating habits, physical
activity and sedentary time. The level of soci-
oeconomic status was measured by the level
of parent’s education and occupation, and the
crowding index that was calculated by dividing
the family members by the number of rooms
apart from the kitchen and bathrooms. The
crowding index was categorised as low when
there were two individuals or fewer per room
or high when there were more than two per
room.! Parents’ education level was catego-
rised into three groups. Low level of education
for those who never attended or attended only
primary schools. A medium level of education
is assigned for those who attended secondary
schools, and high level of education for those
attended universities and higher education.

Questions about physical activity includ-
ed the frequency of participating in sports ac-
tivities, daily walking distance and means of
getting to school (by walking, bicycle or car)
during a typical week. Sedentary time was as-
sessed as time spent watching television (hours
per day), computer usage (hours per day), time
spent playing video games (hours per day), and
time spent on social media. The questionnaire
also addressed dietary habits, the frequency
of missing breakfast and the frequency of con-
sumption of certain types of fast foods, sweets
and sugary beverages per week. It also includ-
ed a question about family history of obesity
(maternal, paternal, parental). The 2" part of
the structured questionnaire is concerned with
the assessment of depression status according
to the validated patient health questionnaire
(PHQ-9), which is a multipurpose instrument
used for screening, diagnosing, monitoring

and measuring the severity of depression.'?!
The patient health questionnaire (PHQ-9) was
based on symptoms known to be common
among depressed patients. The PHQ-9 scores
each of the 9 DSM-IV criteria as “0” (not at all)
to “3” (nearly every day). In this study, the Ara-
bic version of (PHQ-9) was used.[*! It takes no
more than 5 to 10 minutes to administer and
is interpreted as follows: A total score of 1-4,
5-9,10-14, 15-19, and 20-27 indicates minimal
or no, mild, moderate, moderately severe, and
severe depression, respectively.

Data Management: Before the data entry and
analysis, it was checked to ensure it did not
contain errors or omissions.

Data entry: The checked questionnaire forms
were entered into a computer-supported da-
tabase and statistical software programs using
database management analysis software and a
spreadsheet (Excel). The data extracted from
the summed questionnaires were collected,
collated, coded and entered into the SPSS.

Statistical analysis: Analysis was carried out
using the available statistical package of sta-
tistical packages for Social Sciences-version 21
(SPSS 21). Categorical variables were present-
ed in simple frequency, percentages, and pro-
portion. Continuous variables were shown in
mean + standard deviation and the range (min-
imum-maximum values). We used the Pearson
chi-square test to test the association between
the dependent and independent variables. We
considered a p-value < 0.05 as a cutoff point
to define a statistically significant association.

RESULTS

Four hundred and seventy-five participants
were enrolled in this study. The mean age was
15.8 + 1.6 (range: 12 - 18 years). The mean
weight and height were 64.6 + 10.1 kg and
161.6 + 5.7 cm, respectively; the mean BMI
was 24.7 + 3.3 kg/m?2. Sex distribution revealed
an approximately equal number of females and
males: 239 (50.3%) and 236 (49.7%), respec-
tively, giving a female-to-male ratio of 1.01: 1.
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Table 1 | Some demographic characteristics of the study group according
to gender

Mean +S.D
Variable
Males Females
Age (years) 158+ 1.7 158+ 1.6
Weight (kg.) 648+11.1 644+9.1
Height (cm) 163.04 +7 160.3 £3.7
BMI (kg/m2) 243+34 25.04+3.2

. Underweight . Normal weight .Overweight D Obese

Figure 1 | Prevalence of overweight and obesity in the study group.
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Figure 2 | Distribution of overweight and obesity in the study group ac-
cording to gender.

See table 1.

It was revealed that 12 (2.5%) of the stu-
dents were underweight (BMI < 18.5 kg/m?),
265 (55.8%) of the students were of normal
weight (BMI = 18.5 - 24.9 kg/m?), 161 (33.9%)
of them were overweight (BMI =25 - 29.9 kg/
m?) and 37 (7.8%) were obese (BMI = 30 kg/m?)

. Mild . Moderate D Severe

Figure 3 | Grades of depressive symptoms among the study group.

. With depression . Without depression

Figure 4 | Prevalence of depression in the study group.

Table 2 | The distribution of the study group by depression and obesity.

BMI 2 25
Variable Total X2, DF, P value
kg/m?
No. % No. %
10.679, 1,
Without depression 432 90.9 170 394
0.001

With depression 43 9.1 28 65.1

as shown in figure 1.

Females were more likely to have a higher
rate of obesity than males; the frequency of
obesity was 21 (8.8%) in females compared to
16 (6.8%) in males (Figure 2). The association
was significant (P= 0.008). One hundred and
forty-five participants (30.5%) had mild de-
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pression, 31 (6.5%) had moderate depression,
and 12 (2.5%) had severe depression as shown
in Figure 3. Moderate and severe depression
combined occurred in 43 (9.1%) participants.
The later figure was considered to represent
the prevalence of depression among the study
group (Figure 4). The study explored that the
rate of depression was higher among females
(14.8%) than males (3.3%). The association was
highly significant (P= 0.001).

The present study found a significant associa-
tion (P= 0.001) between obesity and depres-
sive symptoms among the participants, as
shown in table 2.

DISCUSSION

Obesity is a leading cause of preventable
diseases and disability worldwide, and depres-
sion is a leading cause of disease burden. Both
conditions are becoming increasingly common
and comorbid. There is strong evidence of a
bidirectional association between obesity and
depression.l*?! |n the present study, the prev-
alence of obesity was 7.6%. It is similar to that
reported in Jordan (8.7%)™*%! and Syria (11.1%)
(141 and higher than that reported in Palestine
(3.3%).[** The observed rate is lower than that
reported in the United Arab Emirates (15%)¢
and Saudi Arabia (17.4%).1'7] Differences in cul-
tures, environments, and food choices might
explain variations in the prevalence of obesity.
The fact that Iraq has been open to different
aspects of Westernisation and globalisation af-
ter 2003 may explain the rise in the number of
obese adolescents.®!

The rates of overweight and obesity were
higherin females than males: 38.5% and 8.4% in
females compared to 29.2% and 6.8% in males,
respectively, with a statistically significant asso-
ciation (P= 0.008). This finding is similar to that
reported in Al-Diwaniyah Governorate (in the
middle part of Irag) '?! and Ramadi City (in the
western part of Iraq).?Y It is inconsistent with
that in Jordan and Lebanon.?! The variation
might be attributed to the domination of the re-
ligious style of the female dressing type, which
lessens their concern about thinness and diet-

ing.??l It might also be explained by socio-cul-
tural norms in which plumpness is considered
healthy and a sign of beauty and affluence in
females. An unhealthy diet and cultural barriers
against practising sports might also play a role.

The prevalence of depressive symptoms
in our study sample was 39.5%. This finding is
similar to that in Malaysia (39.7%)®! and Qa-
tar (34.5%),24 but lower than the prevalence
rate reported in India (57.7%).12! Other studies
reported a much lower prevalence, e.g. Arme-
nian adolescents (16.7%) with 21% and 6% for
females and males, respectively,?! and Dubai
adolescents (17.5%).27! Our study also shows
that depression among adolescent females was
more prevalent than among adolescent males,
in agreement with that reported in Canada,
Great Britain and Eastern Norway.[2% 2°]

Our study found a significant association
between obesity and depression (P=0.001).
The result was consistent with that reported
among Swedish®® and British adolescents.
3111t js inconsistent with that reported among
Iranian adolescents; a systematic review and
meta-analysis of observational studies showed
a positive association between obesity and the
risk of body dissatisfaction and low self-esteem
among children and adolescents. It is also in-
consistent with the cross-sectional study re-
ported among Bangladeshi adolescents.!*?

The positive association between obesity
and depression, especially among females more
than males among Iraqgi adolescents, can be at-
tributed to various cultural, social, and environ-
mental factors. Understanding this association
in the context of Iraqgi adolescents requires con-
sidering the cultural beauty standards that pre-
fer slimmer bodies in females. Cultural beauty
standards prioritising thinness can create a
sense of body dissatisfaction among adolescent
girls who do not meet these standards, poten-
tially leading to depression. In addition, access
to healthcare and mental health services may
be limited in some regions of Iraqg, and there
may be a stigma associated with seeking help
for mental health issues. This can dispropor-
tionately affect females, who might face addi-
tional barriers to accessing these services.
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Iraq has experienced periods of conflict and
instability, and this can lead to chronic stress
and trauma. The impact of these stressors may
be different for males and females and can
contribute to depression, especially when com-
bined with obesity-related challenges.

CONCLUSION

We found a significant and positive associ-
ation between obesity and depression, with a
higher prevalence and more significant impact
observed among females compared to males.
Several important implications arise from these
findings:

1. It is evident that the cultural, societal, and
gender-specific factors unique to the Iraqi
context play a crucial role in shaping this as-
sociation. Cultural beauty standards, gender
roles, and expectations contribute to the
heightened vulnerability of adolescent girls
to both obesity and depression. Weight-
based stigma, limited access to mental
health services, and the impact of sociopolit-
ical stressors further compound these chal-
lenges for females.

2. There is an urgent need for tailoring inter-
ventions and support systems targeting fe-
male adolescents in Iraq. These interventions
should encompass not only physical health
but also mental well-being. Promoting pos-
itive body image, reducing weight-related
stigma, and fostering open dialogue within
families and communities are critical steps in
addressing the emotional distress associated
with obesity among females.

3. The positive association between obesity
and depression among lIraqi adolescents,
emphasising the disproportionate burden
borne by females, needs to be addressed
and requires a holistic approach that con-
siders cultural sensitivities, gender-specific
support, and community-based strategies to
improve the overall well-being of adolescent
girls in Iraq.
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