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Abstract

Background The prevalence of childhood overweight and obesity has increased at alarming levels in the Gulf
Cooperation Council (GCC) countries (Saudi Arabia, United Arab Emirates (UAE), Kuwait, Bahrain, Oman, and Qatar).
Weight-related interventions are urgently required in these countries to tackle childhood overweight and obesity
and their-related consequences. To date, ho systematic review has synthesised school-based weight-related interven-
tions in the six GCC countries. This study aims to systematically review school-based, weight-related interventions
conducted in the GCC countries, investigating the intervention characteristics, components, and outcomes.

Methods Medline, Scopus, and ProQuest databases were searched for peer-reviewed literature published in English
without date restriction and Google Scholar for grey literature using combined Medical Subject Heading (MeSH)
terms and keywords under five relevant concepts including population, setting, interventions, outcomes, and geo-
graphical location. Following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA),
records were identified, screened for eligibility, and included in this review. Using the E ective Public Health Practice
Project tool, the methodological quality of the included studies was assessed independently by two authors.

Results Out of 1303 initially identified records, eight peer-reviewed articles and three doctoral theses were included
in this review. The age of the students in the included studies ranged between 5 to 19 years, and the sample

sizes between 28 and 3,967 students. The studies included between one and thirty public and private schools. Of
the included studies, six were randomised controlled trials, four pre-post studies and one used a post-study design.
Only four of the eleven studies were theory based. The included studies reported various improvements in the stu-
dents’' weight or weight-related lifestyle behaviours, such as healthier dietary choices, increased physical activity,

and decreased sedentary behaviour.

Conclusions This review suggests the potential e ectiveness of school-based interventions in the GCC countries.
However, a thorough evaluation of these studies revealed significant methodological limitations that must be
acknowledged in interpreting these results. Future studies in this field should be theory-based and use more rigorous
evaluation methods.
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Background

The global prevalence of childhood obesity, defined here
as affecting children and adolescents aged under 18 years
[1], has substantially increased in recent decades. In
2016, over 340 million children and adolescents were
considered either overweight or obese [2]. Childhood
obesity is associated with obesity in adult life, which
in turn adversely affects health [3-5]. It is also associ-
ated with multiple co-morbidities, including metabolic
syndrome, type 2 diabetes, pulmonary, cardiovascular,
and musculoskeletal complications [6—9]. Furthermore,
social (e.g. discrimination) and mental (e.g. depression,
low self-esteem, and negative body image) health issues
are important consequences of obesity that predispose to
poor quality of life [10-12].

In the past two decades the prevalence of childhood
obesity has risen significantly among the Gulf Coop-
eration Council (GCC) countries (Saudi Arabia, the
United Arab Emirates (UAE), Kuwait, Bahrain, Oman,
and Qatar) and is considered among the highest in the
world [13, 14]. In 2019, 18.4% and 12% of Saudi boys aged
6-16 years, were obese and overweight, respectively;
compared to 18% and 14.2% of girls of the same age [15].
Al Yazeedi and Berry in 2019 [16], also reported that the
average rate of combined overweight and obesity for boys
aged 6-10 years in Saudi Arabia, Kuwait, and Emirates
was 14.2% compared to 25% among girls.

Various strategies and interventions have been
explored to address childhood overweight and obe-
sity [17-19]. The implementation of multi-component
school-based interventions, targeting diet, physical activ-
ity, and sedentary behaviour [20], is a common strategy
used for addressing obesity among schoolchildren. Such
strategies emphasise the integral role of schools as ven-
ues for health promotion and aligns with the broader
literature, which consistently highlights schools as ideal
settings for childhood obesity interventions [21-23]. In
the context of obesity prevention interventions, “school
stakeholders” refers to a diverse group, including school
principals and teachers as well as students’ parents/car-
egivers, health professionals, government entities, and
community organisations. These stakeholders collabo-
rate to implement and support various aspects of obesity
prevention initiatives, ranging from curriculum develop-
ment to policy advocacy and program evaluation [24].
Moreover, science, physical education and senior man-
agement staff can facilitate discussions with students on
health-related topics such as body image, nutrition, and
weight control [25].

Multiple systematic reviews have examined school-
based obesity interventions in other parts of world [21,
26-30], however, no such review has been conducted
in the GCC countries. Two systematic reviews have
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investigated the prevalence of overweight and obesity in
the Gulf countries [13, 31], one systematic review looked
at interventions for obesity among adults [32], and
another study reviewed physical activity interventions
among people in the Arabic countries, where one third
of the included studies targeted children and adolescents
[33]. This systematic review adds value in the context of
addressing childhood obesity, by specifically focusing on
the GCC countries, where such reviews are lacking. The
review’s findings can potentially inform and influence
health promotion strategies and policies within the edu-
cation systems of the GCC countries. In addition, these
findings can guide policy decisions related to students’
dietary behaviours and practices, and physical activity
types and duration in schools. Therefore, this systematic
review aims to synthesise school-based weight-related
interventions conducted in the GCC countries.

Materials and methods

In 2020, the protocol for this review was registered
with the International Prospective Register of System-
atic Reviews (PROSPERO ID: CRD42020156535). Our
reporting conforms to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) [34].

Search strategy

A systematic search was conducted in November 2022
using the databases Medline, Scopus, and ProQuest,
which were chosen due to their comprehensive cover-
age of medical and health sciences literature to retrieve
all relevant peer-reviewed studies published in English.
The search was conducted without date restrictions to
capture the full extent of research conducted in this area,
with the search being completed on 17 November 2022.

Combinations of Medical Subject Heading (MeSH)
terms and keywords were used under five common con-
cepts: (1) population [‘adolescence’ or ‘teen’ or ‘youth’ or
‘child’ or ‘student’], (2) setting [‘school’ or ‘school-based],
(3) interventions [‘intervention’ or ‘initiative’ or ‘program’
or ‘project’ or ‘physical’ or ‘exercise’ or ‘sedentary’ or ‘diet’
or ‘nutrition’ or ‘behaviour’], (4) outcomes [‘obesity’ or
‘weight’ or ‘body mass index’ or ‘BMI’], and (5) geograph-
ical location [‘Gulf’ or “Saudi’ or ‘Emirates’ or ‘Kuwait’ or
‘Bahrain’ or ‘Oman’ or ‘Qatar’ or ‘KSA’ or ‘UAE’ or ‘Arab’].
Google Scholar was searched for grey literature. All
identified records were imported into EndNote version
9 (Clarivate Plc, Philadelphia, United States and London,
United Kingdom).

In the initial screening phase, after the removal of
duplicates, two authors independently reviewed the titles
and abstracts of the remaining studies to exclude irrel-
evant records. To minimise potential bias and enhance
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the decision-making process, any discrepancies between
the authors were resolved by a third author. Backward
citation tracking was also used to identify any additional
studies.

As illustrated in Fig. 1, the initial search of the data-
bases yielded 1303 records. After removing 414 dupli-
cates, 889 records were screened based on their titles and
abstracts, excluding 846 and leaving 43 potential records.
These records were further screened based on their
full-texts, and an additional three records were added
through cross-referencing, yielding 46 studies. Based on
the full text examination, 11 studies met the inclusion
and exclusion criteria: 8 peer-reviewed studies [35-42]
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and three doctoral theses [43—45] were included in this
systematic review.

Inclusion and exclusion criteria

The full texts of all potential studies were assessed for
their eligibility to be included in this review if they (1)
were school-based interventions conducted in any of
the GCC countries; (2) targeted school-aged students
(5—18 years old) during school hours; (3) included at least
one weight-related lifestyle intervention (physical activ-
ity, sedentary behaviour or diet); and (4) had at least one
anthropometric measure of body weight or weight-linked
lifestyle factor (physical activity, sedentary behaviour

Fig. 1 PRISMA flowchart for the included studies in this systematic review
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or diet) as a primary or secondary outcome of interest.
However, a study was excluded if it was not conducted in
any of the GCC countries, was not school-based, was not
an intervention study, or if the outcome was not related
to weight or weight-related lifestyle factors. A system-
atic review of correlates of, and interventions for weight
and weight-related behaviours among adults in the Gulf
countries [32] only identified seven interventions, four of
these did not have control groups. Therefore, this review
also included pre-post school-based intervention studies.

Data extraction and synthesis

Data from each included study was extracted into a
table that included study title, authors, publication year,
country, study aim(s), design, participant characteris-
tics, sample size, school characteristics, intervention
components, duration, and outcomes. Due to the het-
erogeneity of the studies’ characteristics, intervention
components and outcome measures, meta—analysis was
not suitable and hence a narrative synthesis was con-
ducted. The tabulated data were analysed to explore the
study design, intervention components and outcomes
of interest, and limitations of the studies. Driven by the
“Behaviour Change Wheel” (BCW) [46], the interven-
tion components included nine intervention functions,
which are education; persuasion; incentivisation; coer-
cion; training; enablement; modelling; environmental
restructuring; and restrictions. Outcomes of interest
were measures of students’ anthropometrics, diet, physi-
cal activity, and sedentary behaviour. For each particular
outcome, the interventions were broadly categorised as
effective, not effective, or mixed effects. An intervention
was considered ‘effective’ if there was a statistically signif-
icant improvement concerning a particular outcome. An
intervention was regarded as ‘not effective’ if the results
showed a non-significant improvement or no change at
all. If the results were mixed among a particular outcome
(e.g. a significant reduction in the prevalence of obesity,
but no improvement in the prevalence of overweight),
the intervention was considered mixed in terms of the
effectiveness.

Quality assessment

Two authors independently assessed the quality of the
included studies using the Effective Public Health Prac-
tice Project (EPHPP) quality assessment tool, which has
six key quality components, including selection bias,
study design, confounders, blinding, data collection
methods, and withdrawals or dropouts [47, 48]. Each
individual component was independently rated as strong,
moderate, or weak. An overall quality assessment for
each study was rated strong, moderate, or weak accord-
ingly. The overall quality of each study was assigned
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‘strong’ if at least 4 of 6 quality criteria were rated strong
and no criterion was rated weak; assigned ‘moderate’
when only one quality criterion was rated weak; and
assigned ‘weak’ if two or more quality criteria were rated
weak (Table 3). To ensure consistency, the authors cross-
checked the quality of the included studies. Discrepan-
cies between the reviewers’ ratings was discussed until a
consensus was achieved.

Results

Characteristics of the studies, such as study design and
duration, as well as the participants’ characteristics in
terms of age, gender, sample size and school characteris-
tics, are provided in Table 1.

Study characteristics

As illustrated in Table 1, six studies were conducted in
Saudi Arabia [35, 37, 39, 41, 44, 45], two in Kuwait [36,
43], and one each in Qatar [38], the UAE [40] and Oman
[42]. All included studies were published between 2017
and 2022 except the one by Shama and Abdou [42] in
Oman, which was published in 2009. Out of the eleven
studies, six were randomised controlled trials [35-37,
39, 41, 43], four were pre-post studies [38, 40, 44, 45]
and one used a static group comparison design [42]. Six
studies were purely quantitative [35, 39-42, 45], and two
adopted a mixed methods design [43, 44].

Participant characteristics and settings

The sample sizes ranged from 28 in an RCT [35] to 3,967
participants across two schools in a pre-post study [40].
The age of the participants ranged from five to nineteen
years. In six studies, the study participants were girls
only [35, 37, 39, 43-45], while four studies had male
and female students [36, 38, 40, 42] and one study had
only male participants [41]. In six studies, the partici-
pants were students from intermediate and/or second-
ary schools [35, 37, 39, 42—44], two studies had primary
school students [36, 38], one had students from pri-
mary, intermediate, and secondary schools [41], while
the school education stage was not clearly reported in
two studies [40, 45]. The number of schools participat-
ing in the studies ranged from one [38, 43-45] to thirty
[42]. The interventions were either only conducted at
public schools [36—39, 43-45], only at private schools
[40], at public and private schools [36], while two stud-
ies did not report the school type [41, 42]. The study in
Oman by Shama and Abdou [42] compared conventional
schools with health-promoting schools, which have three
main components: health education, health services, and
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Author, year and country

Study characteristics

Study participants

Al-Failakawi (2017) [43]
Kuwait

Al-Jaaly (2017) [35]
Saudi Arabia

Allafi (2020) [36]
Kuwait

Al-Mughamisi (2021)
Saudi Arabia [44]

Bahathig & Abu Saad (2022) [37]

Saudi Arabia

Choudhury et al. (2018) [38] Qatar

Elfaki et al. (2020) [39] Saudi Arabia

Hefni [45] (2017) Saudi Arabia

Hussein (2017) [40] UAE

Kutbi (2019) [41] Saudi Arabia

Shama and Abdou (2009) [42] Oman

Design: RCT
Duration: 3 months

Design: Cluster RCT
Duration: 1 month

Design: Pre-post study
Duration: NR

Design: Pre-post study

Duration: Participatory workshops (timeline
not mentioned) followed by a 2-day pilot

study

Design: Cluster RCT
Duration: 2 months

Design: Pre-post study
Duration: 5 months

Design: Cluster RCT
Duration: 6 months

Design: Pre-post study
Duration: 3 months

Design: Pre-post study
Duration: 6 months

Design: Cluster RCT
Duration: 6 months

Design: Post-test study
Duration: 12 months

Age: 14-18 years

Mean age+SD: NR

Sex: Girls only

Sample size: n=128

School/s: 1 public secondary school

Age: 13-15 years (82%) & 16 years (18%)

Mean age +SD: 14 years

Sex: Girls only

Sample size: n=28

School/s: 2 (1 public & 1 private) intermediate schools

Age: 9-11 years

Mean age+SD: NR

Sex: Boys and girls

Sample size: n=225 (boys: n=110 & girls: n=115)
School/s: 6 public primary schools

Age: 13-18 years

Mean age+SD: NR

Sex: Girls only

Sample size: n=116

School/s: 2 public (1 intermediate & 1 secondary) schools

Age: 13-14 years

Mean age+SD: NR

Sex: Girls only

Sample size: Baseline: n=160 [participating: n=138, IG: n=68
(89.4%) & CG: n=70 (89.7%)]

School/s: 2 public intermediate schools

Age: 7-12 years

Mean age+SD: 9.1+1.2 years

Sex: Boys and girls

Sample size: Baseline: n=335 (boys: n=186 & girls: n=149)
and follow-up: n =278, (83.3%) (boys: n=148 & girls: n=130)
School/s: 1 public primary school

Age: Students aged 12-15 years

Mean age+SD: NR

Sex: Girls only

Sample size: =565

School/s: 4 public schools (grades 2 & 5)

Age: 9-16 years

Mean age+SD: 11+1.86 years

Sex: Girls only

Sample size: =90 (9-10 years, n=31; 11-12 years, n=24;
13-16 years, n=35)

School/s: 1 public school

Age: 5-18 years

Mean age+SD: NR

Sex: Boys and girls

Sample size: n=2890 (school 1) & n=1077 (school 2)
School/s: 2 private schools

Age: 11-19 years

Mean age +SD: 14.45+2.32 years

Sex: Boys only

Sample size: 5 (2 primary, 2 intermediate & 1 high) schools
School/s: n=148 [primary schools n =38 (25%); intermediate
schools n =62 (41.9%); & High schools n=49 (33.1%)]

Age: 13-16 years

Mean age+SD: NR

Sex: Boys and girls

Sample size: n=1535: [HPS n=752 (boys: n=312 &, girls:
n=440) & CS n=783 (boys: n=299, girls: n =484)]

School/s: 30 schools [(HPS: n=15 & CS: n=15): grades 8 & 9]
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Abbreviations: CG Control group, CS Conventional school, /G Intervention group, HPS Health-promoting school, NR Not reported, RCT Randomised control trial, SD

Standard deviation, UAE United Arab Emirates

a healthy environment. Intervention components and
outcomes of the included eleven studies are detailed in
Table 2.

Intervention components

The intervention duration ranged between one month
[35] and one year [42]. However, it was not clearly
reported in one study [44] and not reported at all in
another study [36]. To change participants’ behaviour as
per the BCW, intervention components in our systematic
review were reported under nine intervention functions,
including education; persuasion; incentivisation; coer-
cion; training; enablement; modelling; environmental
restructuring; and restrictions.

Participants in all included studies [35-41, 43—-45] were
educated on various topics related to nutrition, physi-
cal activity, or health, including the study by Shama and
Abdou [42], where health education was a component of
the health-promoting schools initiative. Different meth-
ods of educational interventions were implemented by
providing factual nutritional information and advice (e.g.
nutritional posters and cards, recipe cards) to the stu-
dents and their families [38], instructions for changing
nutritional and physical activity behaviours (e.g. increas-
ing fruit and vegetable intake and reducing the intake of
sugar sweetened beverages, receiving information about
the function of the pedometer) [35, 36], health education
and awareness workshops and sessions on diet, physical
activity, and obesity risk factors [37, 40, 41, 43, 44], and
counselling sessions [38, 39].

Out of the eleven studies, only two [35, 45] used the
persuasion function to change participants’ behaviours.
There were changes in the perceptions of the interven-
tion group in one study [35], and positive attitudes were
reported in the other study [45]. Similarly, incentivisa-
tions were reported in two studies [36, 38]. In Allafi’s
study [36], the FB+R group was provided with rewards
in the form of stickers for achieving the step count mile-
stone. However, in Choudhury’s study [38], participants
received stamps in a book when they chose a healthy
option in the cafeteria and were awarded a badge at the
end, to motivate and reinforce healthy eating behaviours.

Interventions via training were reported in six stud-
ies [36, 37, 39, 42, 44, 45], where the participants were
engaged in various practical activities related to nutri-
tion, physical activity, and body image perception (see
Table 2). Environmental restructuring was reported
in three studies in the forms of food labelling and pro-
motion of healthy diets at the school cafeteria [40] and

redesigning the school canteen, which included post-
ers and leaflets about healthy diets [38] and was a com-
ponent of the health-promoting school initiative in the
study conducted in Oman by Shama and Abdou [42].

Five studies [37, 40, 42, 44, 45] reported changes in
participants’ behaviours through partnerships with
stakeholders, including students’ parents [40, 42, 44,
45] or by enabling various teaching aids such as Power-
Point presentations, booklets, games, papers and cards,
school boards, group discussions, and stickers [37]. The
restriction function of the BCW to change students’
behaviours was reported only in the study conducted by
Al-Mughamisi [44], where restricting access to unhealthy
food was applied as a part of the environmental changes.

In addition to targeting the school students, three
interventions [38, 40, 44] also targeted the teachers and
other school staff, while another five studies involved the
students’ parents [35-37, 39, 44].

Intervention outcomes

The outcomes of interest were weight-related measures,
dietary behaviour, physical activity, and sedentary behav-
iour. All studies reported weight-related outcomes, such
as a change in BMI, BMI-for-age z-score (BAZ), the prev-
alence of overweight or obesity, body weight perception,
body fat percentage, body fat mass, waist circumference,
or waist-to-hip ratio, except one study [44]. Most of the
included studies [35, 38, 39, 41-45] reported changes
related to dietary intake and/or behaviour. Eight studies
reported outcomes related to physical activity [35-39,
41-43, 45], and five reported sedentary behaviour out-
comes [35, 37, 41, 43, 45].

Changes in weight-related measures

One study found a significant decrease in BMI, based on
the Saudi growth chart [35], while four studies reported
either a non-significant difference or no chage in BMI
[36, 41, 43, 45]. Two studies reported a non-signifi-
cant reduction in BAZ [37, 38]. Three studies [38-40]
reported the prevalence of overweight and obesity as a
weight-related measure, with mixed results. Elfaki et al.
[39] reported a borderline significant decrease in the
prevalence of obesity (p=0.064), and Choudhury et al.
[39] found a non-significant decrease in overweight
(p=0.15). However, Hussein [40] reported a reduction in
the prevalence of obesity and overweight across the two
schools under study (p values not provided). A range of
statistics of participants’ anthropometrics and weight
change was reported in the included studies, such as
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numbers, percentages, means, standard deviations, and
odds ratios. Participants’ weight change was presented
in terms of the number and percentage in four studies
[35, 37, 42, 43], while the prevalence of overweight and
obesity was presented using the percentages in one study
[40]. In comparison, five other studies reported weight
change using means and standard deviations [36, 38, 39,
41, 45]. Means and standard deviations were reported for
diverse anthropometrics, such as participants’ weight,
height, BMI, BMI z-scores, fat mass, waist circumfer-
ence, and waist-to-hip ratio in six studies [36, 38, 39, 41,
43, 45]. However, none of the included studies reported
odds ratio for the association between body weight and
other variables of interest, except in one study [44].

Changes in dietary behaviour

All studies reported different outcomes related to dietary
behaviours, except three studies [36, 37, 40]. Al-Failakawi
[43] reported a significant increase in dietary knowledge
(p<0.0005) with a significant increase in the percentage
of students who had breakfast (p<0.004), dairy intake
per week (p <0.02), and water intake per week (p=0.003).
There was a significant increase in students consider-
ing themselves to have a healthy diet (p=0.03) [35] or
those who had access to healthy food (p<0.001) and
drinks (p<0.01) [44]. Hefni [45] also found a reduction
in the consumption of unhealthy food and an increase in
healthy food intake (p-values not provided). Elfaki et al.
[39] reported a significant reduction in the intake of fast
food (p<0.001) and Shama and Abdou [42] reported a
significant reduction in fast food and soft drink intake
(p<0.05). Choudhury et al. [38] reported a borderline
significant reduction in energy drink intake (p=0.05) and
a significant decrease in rice intake (p=0.01). Shama and
Abdou [42] reported a significant increase in the pro-
portion of participants that had breakfast (»<0.05) and
in vegetable intake (p<0.05) among girls in health-pro-
moting schools. Kutbi and colleagues [41] also reported
similar findings with increased vegetable and fruit
consumption.

Changes in physical activity

Eight interventions targeted physical activity [35-39, 41,
43, 45] with various indicators to measure the outcomes
while the other three studies [40, 42, 44] did not report
any physical activity outcomes. Seven studies [35-39, 43,
45] reported a significant change in at least one physi-
cal activity outcome except one study [41], where Kutbi
et al. found a non-significant increase in the total meta-
bolic equivalents (METs) among the intervention group
between pre- and post-intervention, (2098.41+1922.67
and 2497.95+2291.13, respectively). Elfaki and col-
leagues [39] reported increases in the number of days
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with walking for more than 10 min (p<0.001) and time
engaged in moderate physical activity during the inter-
vention (p<0.001). Two studies reported significant
increases in daily light-intensity activity [38, 43], energy
expenditure measured by accelerometer (p <0.02) [43], or
performing any kind of physical activity outside school
(p=0.003) [35]. A study in Qatar [38] found no signifi-
cant changes in moderate-to-vigorous activity, while
a study from Saudi Arabia [39] reported a significant
increase in moderate physical activity.

Changes in sedentary behaviour

Five studies evaluated intervention effects on sedentary
behaviour [35, 37, 41, 43, 45]. Al-Failakawi [43] reported
a significant decrease in time spent in sedentary behav-
iour (p=0.03) and elevator use (p<0.023). Bahathig and
Abu Saad [37] reported significant improvements in
sedentary behaviours (p<0.001) among the interven-
tion group compared with the control group. Hefni [45]
reported reduced time spent watching television, com-
puter use and using smartphones (no p-values provided)
and Kutbi et al. [41] reported non-significant differences
between intervention and control groups for TV watch-
ing (p<0.58), computer use (p<0.17) and sleep time
(p<0.69). However, Al-Jaaly [35] found a non-significant
influence of watching TV on students’ eating behaviours
(p=0.119).

Quality of included studies

Based on the Effective Public Health Practice Project
(EPHPP) quality assessment tool, the quality of two stud-
ies was rated as ‘moderate’ [41, 43], and ‘weak’ for the
other nine [35-40, 42, 44, 45] (Table 3). The study by
Hussein [40] was rated ‘weak’ in all six components of the
assessment tool. All included studies were rated ‘weak’ in
blinding, except for the study by Hefni [45]. Other ‘weak’
ratings were mainly due to selection bias [36, 40, 42],
study design [35, 38, 40, 42, 44, 45], confounders [35-40,
42, 44, 45], data collection methods [35, 36, 40, 44], with-
drawal and dropouts [35-37, 40, 42, 44].

Discussion

This is the first systematic review that explores school-
based weight-related interventions among children and
adolescents in the GCC countries. Despite the high prev-
alence of childhood obesity in the six GCC countries [13,
14], we only found eleven intervention studies aimed at
reducing obesity among school students. Similarly, a
systematic review on promoting physical activity across
all Arab-speaking countries reported that only 13 of the
included 39 studies focused on participants between 5
and 19 years of age [33].
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Quality of included studies

The included studies were limited in their study designs
in terms of sampling errors and participant allocation.
Six of the included studies were randomized controlled
trials (RCTs) [35-37, 39, 41, 43], which are generally con-
sidered robust for intervention evaluations [49], includ-
ing school-based weight-related interventions [20].
However, several methodological weaknesses were noted
among these studies. For instance, in one RCT [35], the
sample size was notably small (n=28), leading to con-
cerns about statistical power. Additionally, this study and
another RCT [39] had unequal numbers of participants
in the intervention and control groups, potentially affect-
ing the balance and comparability of these groups. These
issues, beside others, such as unreported confound-
ers and variations in study designs, collectively suggest
that the overall strength of the study designs was weak
or moderate at best. Such limitations should be care-
fully considered when interpreting the results of these
interventions. The RCT by Al-Failakawi [43] had a large
sample size (n=128) with participants assigned equally
among the control and intervention groups, however,
the study is limited in terms of blinding. Four interven-
tions were pre-post studies [38, 40, 44, 45], and one used
a post-test design [42], which threatens internal validity
in terms of selection bias. Furthermore, only two stud-
ies [41, 43] included in this review reported confounders.
In addition to these methodological concerns, the lack
of detailed reporting on confounders and other poten-
tial statistical errors (such as improper use of p-values or
effect sizes) further limits our ability to accurately gauge
the interventions’ true effects, in line with the concerns
raised by Brown et al. [50]. These methodological limi-
tations warrant more rigorous study designs for future
school-based interventions. Habib-Mourad et al. [51]
pointed out that weight-related interventions involving
children would require large sample sizes and sufficient
follow-up periods to observe significant changes in the
outcomes. The studies included in this review had sample
sizes between 28 and 2890 and follow-up times between
1 and 12 months. The finding regarding the methodo-
logical limitations of the included studies is in line with
another systematic review on obesity interventions for
adults in the GCC states, which found that most evalu-
ations of interventions did not have control groups [32].

Theoretical concepts and frameworks

Various intervention’s components were used in the
studies included in this review, typically in multi-com-
ponent weight-related interventions in school settings
[52]. However, the development of the intervention
components was not explicitly discussed in some of the
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included journal articles. Previous studies that reported
successful outcomes, such as weight-related measures,
physical activity, and nutrition behaviours, adopted
one or more theoretical frameworks [52, 53]. None of
the journal articles included in our systematic review
reported any theoretical underpinning except the study
conducted by Kutbi and colleagues [41], which was
based on the social cognitive theory. However, one of the
doctoral theses was based on the social-ecological model
[44], and the other two were based on social cognitive
theory [43, 45]. Particularly in school settings, where
multiple stakeholders can work together to achieve a
common goal in health promotion interventions, it
would be crucial to consider theoretical concepts in the
design of the studies [24]. Theory-driven interventions
are also important for translating evidence into practice
and in making relevant decisions for applying the inter-
vention components in practice [54]. Our review found
that a variety of theoretical frameworks underpinned the
interventions, emphasising the importance of a multi-
faceted approach to obesity intervention. These theories
highlight the significance of multiple and combined fac-
tors in shaping health outcomes. However, the inconsist-
ent application of these theories across studies suggests
a need for more robust theoretical grounding in future
research.

Interventional aspects

Despite the limitations of the included interventions, this
review suggests that though there is some potential, the
overall evidence supporting the effectiveness of school-
based interventions in addressing obesity is mixed and
warrants cautious interpretation. This is consistent with
other reviews of similar interventions in high-income
countries [55, 56] and low to middle-income countries
[57, 58].

Studies have revealed that the success of interventions
could potentially be attributable to the school’s envi-
ronmental support in terms of finance, incentives, and
applying weight management-related policies [56—59],
highlighting the importance of multiple concomitant
approaches to counteract obesity or its linked factors
among students at schools. Environmental components
were only included in three of the school-based interven-
tions [38, 40, 41], indicating more research is required
in this area. Considering the social context of the school
environment, facilitators and barriers are crucial to
determine the success or failure of weight-related inter-
ventions [33, 60].

There was considerable variation in the outcomes of
the included studies, with some showing improvements
in students’ anthropometrics in terms of reducing the
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prevalence of overweight or obesity, and decreases in
BMI or waist circumference, while others did not, high-
lighting the need for a cautious interpretation of these
results. Students’ weight outcomes were improved in
some of the included studies [35, 37, 39, 40, 42]. Some
systematic reviews in other parts of the world have sug-
gested a range of outcomes, from mild to significant
effectiveness of school-based interventions for addressing
childhood obesity, particularly if they were long enough,
used multiple components, and had parental involve-
ment in delivering the intervention [58, 59]. However, it
is important to note that results vary widely, and some
studies, including a notable Cochrane Review, report
limited effectiveness [61], two meta-analyses conducted
by Kanekar and Sharma [62], covering studies from the
USA and UK and the other by Harris et al. [63], includ-
ing twelve studies from the USA, three from Canada and
one each from Australia, Chile, and Sweden. Accordingly,
there is various evidence that school-based interventions
can improve students’ weight status.

The studies in this review demonstrated significant
improvements in dietary habits, such as decreased energy
and soft drink consumption and increased intake of fruits
and vegetables, water, fish, and dairy. These findings align
with other similar systematic reviews about school-based
weight-related interventions from the USA and Europe
[64, 65]. Overall, this suggests that school-based inter-
ventions in the GCC countries may improve students’
dietary habits and eating behaviours.

The intervention outcomes of the included studies
suggest that physical activity and sedentary behaviour
can potentially be improved with school-based inter-
ventions in the Gulf countries, which is consistent
with studies on school students from other parts of
the world [66, 67]. The included studies used various
measures for physical activity and sedentary behaviour,
which did not allow for direct comparisons across the
studies. This calls for standardised, valid, and reliable
measurements to improve evidence-based health pro-
motion [33].

Strengths and limitations

A key strength of this study is that to the best of our
knowledge, it is the first comprehensive systematic review
of school-based weight-related interventions in the GCC
countries, a region with one of the highest obesity rates
in the world. This review fills a significant gap by pro-
viding information on the participants, characteristics,
components, outcomes and strengths and limitations of
the interventions. A further strength of this systematic
review is that we utilised a rigorous and comprehensive
study design, including PROSPERO registration, follow-
ing the PRISMA statement, and using the EPHPP tool for
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quality appraisal of the interventions. However, includ-
ing only studies published in English is a limitation of
our systematic review, potentially introducing language
bias, although scientific studies and policy documents
from the GCC countries are usually published in English
rather than Arabic. An additional limitation was the pre-
clusion of a meta-analysis due to the heterogeneity of the
included studies in terms of study design and interven-
tion components.

Conclusion

Despite the methodological limitations of the included
studies, this systematic review has identified important
insights into school-based interventions for address-
ing childhood obesity in the GCC countries. A range of
intervention strategies were reported, with a notable
emphasis on multi-component approaches. The social-
ecological model and social-cognitive theory were the
conceptual frameworks commonly employed. Various
study designs were reported, with several randomised
controlled trials providing the highest level of evidence,
albeit with limitations such as small sample sizes and
unreported confounders. Significantly, these studies have
provided tentative evidence as to the potential of school-
based interventions to positively impact students’ weight
status, dietary habits, physical activity levels, and sed-
entary behaviours, which will support evidence-based
health promotion to address the obesity epidemic in the
GCC countries. These findings emphasise the need for
continued research with more rigorous, theory-based
studies, particularly those that address the identified
methodological gaps and contribute to developing effec-
tive, evidence-based strategies to combat childhood obe-
sity in the GCC region. Policy initiatives that encourage
and support the implementation of well-designed RCTs
in schools are also highly recommended to evaluate the
effectiveness of these interventions.
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