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Abstract

Background: Obesity is a global public health concern affecting a significant portion of the
population. This study aims to determine the overall prevalence of obesity and overweight in Iranian
high school students.

Materials and Methods: For this systematic review, a comprehensive search of online databases
(Medline, EMBASE, Scopus, Web of Science, Cochrane Library, CIVILICA, SID, Magiran, and
Google Scholar) was conducted to identify relevant studies published up to September 2021. The
search utilized relevant MeSH keywords and had no time restrictions. Two independent reviewers
assessed the quality of the eligible studies and performed the study selection process. The quality of
the extracted data was evaluated using the STROBE guidelines.

Results: Finally, 12 studies met the inclusion criteria. The pooled prevalence of overweight among
students was 11.4% (range: 2.3-20.5%), and the pooled prevalence of obesity was 13.5% (range: 6.1-
21%). The highest prevalence of overweight was observed in students from Urmia, while the highest
prevalence of obesity was observed in students from Yazd. A significant association was found
between student overweight and obesity and factors such as birth weight, infant feeding method
(formula vs. breastfeeding), timing of solid food introduction, family income, family history of
obesity, parental education level, physical activity levels, screen time (TV and computer games),
snacking habits, private school attendance, and weekly rice consumption (p < 0.05).

Conclusion: The high prevalence of obesity and overweight among high school students, especially
in Urmia and Yazd, underscores the urgent need for comprehensive education. Students and families
must be informed about the factors that contribute to these conditions, and encouraged to adopt
strategies such as increasing physical activity, improving dietary habits, and implementing preventive
measures during adolescence.
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Obesity and Overweight in High School Students

1- INTRODUCTION

Children, adolescents, and young
students are the primary assets and future
leaders of any country. A key factor
endangering the health of this growing
population is overweight and obesity
during childhood and adolescence. This
increase in obesity and overweight can be
attributed to expanding urbanization,
industrialization, economic growth, and
globalization, which have resulted in
significant changes in dietary patterns and
lifestyles (1, 2). According to the World
Health Organization, over one billion
people worldwide are overweight, and
more than three hundred million are obese
(3). A review study by Gupta et al. (2012)
in developing countries found obesity rates
among adolescents of 41.8% in Mexico,
22.1% in Brazil, 22% in India, and 19.3%
in Argentina (4).

A review study by Kelishadi et al. on
Iranian adolescents from 1995 to 1997
showed that 8.8% were overweight and
4.5% were obese; these figures increased
to 10.8% and 5.1% respectively by 2007
(5). Obesity elevates the risk of
hypertension, cardiovascular  diseases,
diabetes, osteoarthritis, asthma, and certain
cancers in adulthood (6-12). Recent studies
indicate that the prevalence of obesity in
children has more than doubled, and in
adolescents, it is approximately four times
higher than it was three decades ago (13).
Today, obesity stands as the most common
chronic health problem in many developed
and developing nations (14). Despite
scientific and technological advancements
enabling humans to overcome numerous
diseases, lifestyle changes, societal
industrialization, the shift from physical to
predominantly intellectual labor, longer
working hours, physical inactivity, and
heightened mental stress have significantly
increased. Weight gain and obesity during
childhood and adolescence negatively
impact physical health into adulthood (15).
An increase in body mass index (BMI)
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during childhood is indicative of a higher
BMI in adulthood (16). Overweight and
obesity not only jeopardize the health of
children and adolescents during their
school years but also affect their future
lives, create hygiene and health problems,
and contribute to the spread of non-
communicable diseases (1, 11).

In the absence of a comprehensive national
estimate for obesity and overweight
prevalence among Iranian high school
students, a systematic review was
essential. This review aimed to provide
health planners and policymakers with an
accurate  and  reliable  assessment,
synthesizing existing research to inform
effective strategies. Specifically, this study
seeks to determine the overall prevalence
of obesity and overweight in Iranian high
school students.

2- MATERIALS AND METHODS

The Preferred Reporting Items for
Systematic review and Meta-Analysis
(PRISMA) checklist was used as the
template for this review (17).

2-1. Eligibility criteria

Participants, interventions, comparators,
and outcome (PICO) was used to
formulate the review objective and
inclusion criteria.

2-1-1. Participants: Iranian high school
students.

2-1-2. Interventions: Not applicable
(observational studies).
2-1-3. Comparators:
(observational studies).
2-1-4. Outcomes: Prevalence of obesity
and overweight.

Not applicable

2-2. Included studies

This review included studies that
quantitatively assessed overweight and
obesity in Iranian high school students.
Inclusion criteria were: (1) focus
exclusively on high school students; (2)
published up to September 2021; (3) in
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English or Persian; (4) using BMI cut-offs
from Cole et al., CDC 2000, or IOTF
2000; and (5) full-text availability (18-20).

2-3. Exclusion criteria

Studies were excluded if they were: (1)
abstracts  without available  full-text
articles; (2) studies focused on elementary
school students; (3) studies employing
diagnostic criteria other than BMI, CDC
2000, or IOTF 2000 cut-offs; (4) articles
not written in English or Persian; or (5)
review articles, meta-analyses, letters to
the editor, editorials, short reports, case
reports, or briefs.

2-4. Information sources

Electronic databases, including Medline,
EMBASE, Scopus, Web of Science,
Cochrane Library, CIVILICA, SID, and
Google Scholar, were systematically
searched. The search was conducted
independently in duplicate by two
reviewers, with any discrepancies resolved
by a supervisor.

2-5. Search

The search strategy utilized combinations
of the following terms: ("Students” OR
"High school students™ OR "Adolescent*")
AND ("Obesity" OR "Overweight") AND
("Prevalence™).

2-6. Study selection

Potential studies were identified through a
database search. Abstracts were screened
for eligibility, and full-text articles were
subsequently retrieved and assessed. The
final selection of studies was determined
following this process. Two reviewers
independently performed each stage in
duplicate, with disagreements resolved by
a third reviewer. EndNote software
(version X8) was used to organize and
manage references.

2-7. Data collection
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A data extraction form was developed to
collect key information from each study,
including author, publication  year,
location, gender, age, sample size, and
prevalence rates of overweight and
obesity. Two reviewers independently
extracted data using the form. Data from
both reviewers were then compared, and
any discrepancies were resolved by a third
reviewer.

2-8. Risk of bias in individual studies

The risk of bias was assessed using the
STROBE (Strengthening the Reporting of
Observational Studies in Epidemiology)
guidelines (21), a tool for evaluating the
quality of observational studies. The
STROBE checklist, consisting of 22 items,
was used to score each study. Two
reviewers independently conducted the
assessment, with any discrepancies
resolved by a third reviewer. (The final
score ranged from 15 to the maximum
possible score.)

2-9. Synthesis of results

Due to substantial heterogeneity in study
design, age ranges, gender focus,
diagnostic  criteria for obesity and
overweight, and sample sizes, a meta-
analysis was not performed.

2-10. Ethical considerations

Ethical approval was not required for this
study as it analyzed only publicly available
articles. Nonetheless, the research adhered
to ethical standards by respecting
copyright laws  and maintaining
transparency in methods and sources.

3- RESULTS

Finally, 12 studies from 18
cities/regions, involving 9,012 high school
students total, were selected (Figure 1).
Their main characteristics are summarized
in Table 1 and detailed below:
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Fig.1: PRISMA flowchart.

1. In 2003, a cross-sectional study of 728
male high school students in Rasht aimed
to assess the prevalence of overweight and
obesity among adolescents aged 12 to 17
years. The results showed that
approximately 10.9% of the students were
overweight, and about 6.5% were obese.
Notably, a significant relationship was
found between physical activity levels and
the prevalence of both conditions,
underscoring the importance of regular
exercise in maintaining a healthy body
weight among adolescents (22).

2. In 2008, a descriptive correlational
study of 385 female high school students
in  western Tehran indicated that
approximately 18% of the students were
classified as overweight or obese based on
subcutaneous fat measurements under the
back muscle, while about 15% were
classified as such according to their body
mass index (BMI). Furthermore, nearly
half of the students led sedentary lifestyles,
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and third-grade students showed the lowest
levels of physical activity (23).

3. In 2005, a descriptive-analytical study
of 300 adolescent students in both state
and private schools in Damghan
investigated the nutritional status and
related factors among 11- to 14-year-old
students. The results indicated that, based
on BMI percentiles for age, the prevalence
of  underweight, normal weight,
overweight, and obese students in state
schools was approximately 10%, 79%, 7%,
and 4%, respectively. In private schools,
these percentages were about 6%, 73%,
16%, and 5%. Notably, these differences
were independent of the students' gender
(24).

4. In 2013, a cross-sectional study of 1366
randomly selected adolescents aged 12 to
14 in high schools in Zanjan found that
approximately 4.5% of female and 3.1% of
male students were obese. The overall
prevalence of overweight and obesity
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among these adolescents was about 12.2%
and 3.9%, respectively. Notably, a
significant association was observed
between obesity and several factors,
including birth weight, feeding practices
(formula or breastfeeding), timing of solid
food introduction, family history of
obesity, physical activity levels, time spent
watching TV, snacking habits, and weekly
rice consumption (p < 0.05) (25).

5. In 2012, a cross-sectional study
conducted on 250 high school girls in
Bojnurd investigated the relationship
between food habits, body mass index
(BMI), and fat distribution. The results
indicated that the prevalence of obesity
was approximately 3.2%, while the
prevalence of overweight was about 12%.
Abdominal obesity was observed in 17.1%
of the students. A significant correlation
was found between BMI and fat mass
index (p < 0.05). Furthermore, the average
intake of fat and energy among overweight
and obese students was significantly
higher than that of underweight and
normal-weight individuals (p < 0.05) (26).

6. In 2010, a cross-sectional study was
conducted on 500 high school girls aged
14 to 17 in Bushehr to determine the
prevalence of obesity and overweight. The
results showed that approximately 7.1% of
the students were obese, about 14.5% were
overweight, and around 2.9% were
underweight. Obesity and overweight had
significant relationships with factors such
as parental education, parental occupation,
and students' physical activity levels.
Among obese girls, approximately 58.3%
engaged in less than 30 minutes of daily
physical activity, nearly half consumed
snacks twice daily, and almost one-third
reported having first-degree relatives with
obesity (27).

7. In 2019, a cross-sectional study
involving 334 students aged 12 to 14
examined the relationship between obesity,
physical activity, eating habits, and
television viewing in Yazd. The results of
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the study indicated that the prevalence of
overweight and obesity was 17.7% and
21%, respectively. Obesity  was
significantly more prevalent in boys (p =
0.006) and in students whose mothers had
higher education levels (p = 0.02). The
logistic regression model demonstrated
that consuming fruit once a week or less
increased the risk of overweight and
obesity by 20.07% and 14.76%,
respectively. Additionally, a significant
relationship was observed between
increased time spent playing computer
games and obesity (28).

8. From 2005 to 2014, a descriptive study
was conducted on the health history of
1230 students across three educational
levels (primary, lower-secondary, and
upper-secondary) to assess the prevalence,
trend, and factors of obesity and
overweight among adolescent students in
Mazandaran province. Based on BMI Z-
scores, the study revealed obesity
prevalence rates of 3.1%, 4%, and 2.9% at
ages 7, 12, and 15 vyears, respectively.
Overweight prevalence increased from
8.3% at age 7 to 10.1% at age 12 and
remained relatively stable at approximately
10% by age 15. Notably, among
adolescents aged around fifteen years old,
girls had twice the prevalence of obesity
(1.9% vs. approximately half that for boys)
and overweight (7% vs. approximately half
that for boys) compared to boys. No
significant relationship was found between
obesity/overweight rates and parents'
occupation or education level, or the type
of school attended (29).

9. In 2016, a cross-sectional study of 800
female high school students in Urmia
assessed general and abdominal
obesity/overweight prevalence. Results
showed 2.9% underweight, 20.5%
overweight, and 10.9% obesity overall,
with  42.7% abdominal obesity. No
significant BMI differences were found
between first- and second-year students
(30).
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10. In 2011, a cross-sectional study
involving 450 high school students aimed
to determine the prevalence and factors of
overweight and obesity among students
aged 14 to 17 in North Khorasan. The
results showed that the mean BMI was
significantly  higher among female
students. The prevalence of overweight
and obesity was twice as high in females
across three age categories (14 to 16
years). A statistically  significant
relationship existed between BMI and
gender, occupation, family income, hours
spent on the computer, and fathers’ BMI
(32).

11. In 2005, a cross-sectional study of
2230 students (1115 boys and 1115 girls)
aged 15 to 18 aimed to estimate the
prevalence of overweight and obesity in
high school students in Birjand. The
results indicated that the prevalence of
overweight and obesity was 6.1% and

2.3%, respectively. The prevalence of
overweight was 5% in high school boys
and 7.1% in girls, while obesity was 2.8%
in boys and 1.8% in girls. Overweight and
obesity were directly associated with the
educational levels of parents, fathers'
employment, and attendance at private
schools (32).

12. In 2019, a descriptive correlational
study involving 439 male students aged 13
to 15 in Kermanshah assessed the
prevalence of obesity and its relationship
with physical activity. The results showed
that the prevalence of overweight and
obesity was 10.8% and  15.8%,
respectively. A significant  negative
correlation was found between weight
categories (underweight, normal,
overweight, and obese) and physical
activity, as well as between BMI and
physical activity, and body fat and
physical activity (33).

Table-1: General characteristics of included studies (n=12).

Author, Year, Reference City/ Age Ssample Prevalence
; Gender ! . :
Province year size Overwe|ght Obese
(Rzagma”'”'a et al., 2003, Rasht boys | 1217 | 728 10.9 6.5
Hosseini et al., 2005, (24) public school public school students
Damghan boy/girl | 11-14 300 students(n=7), private (n=4), private school
school students (n=16) students (n=5)
Taheri etal., 2005, (32) Birjand 1518 | 2230 6.1 23
Mogadam et al., 2010, (23) Tehran girls 385 15
Mohamadpour Koldeh et .
al., 2010, (27) Bushehr girls 14-17 500 14.5 7.1
Jalilvand et al., 2011, (31) N Age group, girl/boy (%) | Age group, girl/boy (%)
i or I 450 14-<15, 10/8.8 14-<15, 10/2.9
orasan oyrgir - 15-<16, 10.9/6.5 15-<16, 9.6/3.2
province 16-<17, 9.5/6.3 16-<17, 3.8/2.4
Nasiry Zarrin Ghabaee et . .
al., 2012, (26) Bojnurd girls 15-16 250 12 3.2
Torabi et al., 2013, (25) Zanjan boy/girl | 12-14 | 1366 12.2 39
Abdollahi et al., 2005- Mazandran . 7,12,
2014, (29) province boy/qirl and 15 1230 8.3,10.1, and 10 3.1,4,and 2.9
Hemati Maslak Pak et al., . .
2016, (30) Urmia girls 12-18 800 20.5 10.9
Fallahzadeh Abargouei et :
al., 2019, (28) Yazd boy/girl 12-14 334 17.7 21
oA Gl A (B Kermanshah | boys | 13-15 439 10.8 15.8
Health Provid, Vol.1, N.1, Serial No.1, Dec. 2021 6
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4- DISCUSSION

The present study investigated the
prevalence of obesity and overweight and
their associated factors among Iranian high
school students. The results showed that
the prevalence of overweight and obesity
in students was 11.4% and 13.5%,
respectively. Various factors, such as
parents' literacy level, socioeconomic
status, lifestyle, and snack consumption,
influenced the incidence of overweight and
obesity. Obesity is a chronic disease
caused by a combination of genetic and
environmental factors (34). Evidence for a
global increase in obesity and overweight
is well-documented, highlighting the
interlinked  challenges  of  obesity,
undernutrition, and climate change (35). In
the United States, approximately one-third
of adolescents are overweight or obese
(34), and in Spain, the prevalence of
obesity among children and adolescents is
13.9% (36). According to the WHO, more
than 30% of people in the Middle East are
overweight (37). The WHO also reports
that 20% of the world’s population are
adolescents, 84% of whom live in
developing countries (38).

Studies on the nutritional status of
adolescents in developed countries show
that overweight and obesity are prevalent
(38). Studies also indicate a relationship
between nutritional and economic status
and the income level of individuals (39). In
Iran, studies have found a higher
prevalence of underweight in lower-
income populations and overweight and
obesity in higher-income families (40).

Studies on the nutritional status of
adolescents in different countries show a
high prevalence of overweight and obesity,
which is directly related to the economic
status and income level of their families.
Conversely, overweight and obesity are
more prevalent in higher-income families
(39, 41). Various factors influence obesity,
including low physical activity, excessive
food intake, parental obesity (particularly
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maternal obesity), parents’ educational
level, eating behaviors, nutritional status,
and the social and economic status of
families (42). Over the last decade, the
consumption of fast foods, soft drinks, and
sweets has increased. In addition, the
physical activity of adolescents and young
people has decreased due to increased time
spent watching TV, playing computer
games, and wusing the Internet (43).
Evidence suggests that TV commercials
influence the choice of snacks for children
and adolescents. Watching TV and
advertisements for high-calorie, high-fat,
and low-nutrition foods increases their
consumption  among  children  and
adolescents. Consuming unhealthy food
along with inactivity leads to obesity (44).

Consequently, overweight and obesity
during adolescence have become prevalent
health problems in all countries, making
obesity prevention and treatment of
significant importance in public health
(45). Evidence indicates a recent increase
in sedentary lifestyles among adolescents
following  the  mechanization  and
modernization of societies, and this
unhealthy lifestyle often continues into
adulthood (46). Obese adolescents are
likely to be obese in adulthood as well, and
are at an increased risk of complications
such as diabetes, high blood pressure,
cardiovascular diseases, and other chronic
diseases and health problems (47, 48). US
guidelines recommend that young people
be physically active for 30 to 60 minutes a
day (49). However, physical activity has
decreased as more time is spent watching
TV and playing computer games.

Countering childhood obesity requires
continuous political and social
commitment and the cooperation of public
and private organizations. Government,
society, non-governmental organizations
(NGOs), and the private sector should
collaborate to create a healthy environment
by promoting healthy, affordable, and
accessible diets (50, 51). Parents can also
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positively influence their children by
providing healthy and accessible foods and
drinks and encouraging physical activity.
The most serious consequences of
overweight and obesity on the health of
children and adolescents are the increased
risk of adult obesity, diabetes,
cardiovascular diseases, and cancer (51,
52).

According to the CDC, a BMI lower than
the 5th percentile for age and gender is
classified as underweight, a BMI between
the 5th and 84.9th percentiles is considered
normal weight, a BMI between the 85th
and 94th percentiles is classified as
overweight, and a BMI at or above the
95th percentile is classified as obese (53).
Given that 20.5% and 21% of children and
adolescents in Iran are overweight and
obese, respectively, a national program is
necessary to prevent and control these
conditions. This program should include
pre-pregnancy care to promote healthy
pregnancies. Infant feeding practices play
a significant role in the development of
overweight and obesity. Breastfed
children, especially those exclusively
breastfed for the first six months, are less
likely to become obese than non-breastfed
children. An unhealthy diet, particularly
excessive calorie intake in early life
(complementary nutrition, nutrition in the
first to fifth years), inappropriate family
eating habits, consumption of fast foods,
low physical activity, and numerous other
factors contribute to the development of
overweight and obesity in children and
adolescents. These factors should be
addressed in a comprehensive program for
the prevention and control of obesity and
overweight (54).

4-1. Study Limitations

One limitation of this study was the use of
varying criteria for defining obesity and
overweight. This inconsistency could
affect the comparability of results, as
different criteria may lead to different
classifications of individuals as overweight
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or obese. The lack of standardized
definitions in the field presents a challenge
for comparing findings across different
studies and populations.

5- CONCLUSION

The results indicated a prevalence of
obesity among high school students of
11.4% (ranging from 2.3% to 20.5%) and a
prevalence of overweight of 13.5%
(ranging from 6.1% to 21%). Overweight
was most prevalent in Urmia, while
obesity was most prevalent in Yazd,
Birjand had the lowest rates of both
conditions. Significant associations were
found between obesity and several factors,
including birth weight, feeding practices
(formula vs. breastfeeding), timing of solid
food introduction, family history of
obesity, physical activity level, screen time
(TV and computer use), snacking habits,
weekly  rice  consumption, parental
education and occupation, and family
income (p < 0.05). Obese and overweight
students also had significantly higher
average intakes of fat and energy
compared with underweight and normal-
weight students (p < 0.05). Logistic
regression  analysis  revealed  that
consuming fruit once a week or less
increased the risk of overweight and
obesity by 20.07% and 14.76%,
respectively. These findings underscore
the need for targeted educational
interventions for students and families to
enhance awareness of obesity risk factors,
encourage physical activity, promote
healthy dietary habits, and implement
effective preventative strategies during
adolescence.
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