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ABSTRACT
Introduction Childhood obesity is a public health concern 
globally. In Arab countries, the prevalence of overweight 
and obesity has increased significantly over the last three 
decades. The level of childhood overweight and obesity in 
the Kingdom of Saudi Arabia (KSA) is high and continues 
to increase. This study will explore factors associated 
with overweight and obesity among adolescents and 
identify barriers and enablers to the implementation 
of comprehensive school- based obesity prevention 
interventions.
Methods and analysis Socioecological model will inform 
this mixed- methods study. The study will include three 
phases: (1) a scoping review of the literature; (2) the 
development of a student survey instrument and (3) a 
mixed- method study comprising a cross- sectional survey 
targeting students aged 12–15 years with the collection 
of the students’ height and weight measurements; one- 
on- one interviews with physical education teachers and 
school principals; and the administration of school climate 
audits using the Health Promoting School framework. 
Reliability and validity of the survey instrument will 
be examined during survey development. Descriptive, 
inferential and thematic analysis will be employed using 
appropriate statistical software.
Ethics and dissemination Ethical approval has been 
granted from the Curtin University of Human Research 
Ethics Committee (HR2020-0337) and from the KSA 
Ministry of Education (4181827686). School principals 
will provide permission to conduct the study in individual 
schools. Individual consent/assent will be obtained from 
students and their parents, and teachers. Study findings 
will be disseminated via peer- review publications, reports 
and conferences.

INTRODUCTION
Obesity in general, and childhood obesity 
specifically, is a key public health issue in 
many high- income countries and is a steadily 
rising public health problem in low- income 
and middle- income countries. Globally, the 
overall overweight and obesity prevalence 
has nearly tripled since the mid- 1970s and it 

is the fifth most common cause of mortality 
globally, contributing to at least 2.8 million 
deaths per year.1 2 Obesity among children 
and adolescents is associated with a range of 
psychological health issues including depres-
sion,3 4 low self- esteem5 and increased risk of 
infections.6 Childhood obesity is also a risk 
factor for several non- communicable chronic 
diseases in adulthood7 such as diabetes,8 
hypertension,9 musculoskeletal disorders10 
and heart disease.11 It also impacts academic 
outcomes of school students, overall quality 
of life12 and has been linked to psychosocial 
factors such as weight- based teasing.13 Obesity 
is also responsible for deaths in later life as 
a complication of chronic diseases.14 15 There 
is a substantial direct and indirect economic 
burden attributed to childhood overweight 
and obesity.16 Studies have reported costs 
attributable to overweight and obesity are 
three times higher for men and nearly five 

Strengths and limitations of this study

 ► The study will employ multiple methodologies to ex-
plore barriers and enablers within a school context 
to inform the development of interventions to reduce 
the prevalence of overweight and obesity among 
adolescents.

 ► The validated student survey and whole school audit 
tools will be enhance school- based planning.

 ► A review of the published literature has indicated 
that this will be the first mixed- methods study to 
collecting data from students and teachers to spe-
cifically inform the development of whole school 
interventions and policy focusing on obesity preven-
tions. Findings will inform school- based interven-
tions in Kingdom of Saudi Arabia (KSA).

 ► Participants will be recruited from intermediate level 
students from multiple schools; however, the study 
will be conducted only in one region of KSA, Jeddah.
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times higher for women with a history of childhood 
obesity.17 18

During the past three decades, the prevalence of 
overweight and obesity in Arabic speaking countries 
has steadily increased.19 A study among adults involving 
52 countries found the Middle East region to score 
the highest mean body mass index (BMI) after North 
America.20 The increasing prevalence of overweight and 
obesity among children and adolescents in Eastern Medi-
terranean countries has reached a critical level where the 
prevalence of overweight and obese adolescents is greater 
than adolescents classified as normal weight.21 In a review 
conducted among children under 12 years in the Gulf 
countries, there was a 5%–14% and 3%–18% prevalence 
of obesity among males and females, respectively.22

Similarly, the level of childhood overweight and obesity 
in the Kingdom of Saudi Arabia (KSA) is high and 
continues to increase.23 24 A study in 2012 in KSA among 
19 317 children and adolescents (aged 5–18 years) found 
the prevalence of overweight, obesity and severe obesity to 
be 23%, 9% and 2%, respectively.25 Another recent study 
in 2015 in KSA among 7930 children aged 6–16 years 
reported 13% to be overweight and 18% to be obese.26 
In recent decades, the population of KSA has undergone 
a nutritional transition where traditional food is being 
substituted by fast food which is usually energy- dense and 
nutrient- poor.27 The consumption of unhealthy foods 
and sugary carbonated drinks, especially among children 
and adolescents is increasing at a rapid rate.28 In addi-
tion, Saudi people are more likely to adopt sedentary 
lifestyles when compared with other non- Arab cultures.29 
The increased socioeconomic status of KSA residents has 
also resulted in increased use of personal cars for trans-
portation and an increase in indoor games and television 
viewing which has resulted in children and adolescents 
being less likely to walk to school and play outdoors than 
in the past.30

Considering the increased prevalence along with the 
health and economic issues associated with childhood 
obesity, effective programmes to encourage physical 
activity and improve healthy eating behaviours to prevent 
obesity are imperative.31 Schools have been identified as 
an ideal setting to promote health given the association 
between health and education along with the amount of 
time children and adolescents spend at school.32

The Health Promoting Schools (HPS) Framework is 
adopted by WHO and recommends a whole of school 
approach to promote healthy schools.33 34 The HPS 
Framework focuses on the domains of Curriculum, 
Teaching and Learning; School Organisation, Ethos and 
Environment; and Partnerships and Services.

Published research in KSA has primarily focused on a 
single element in regards to the determinants of weight- 
related issues among adolescents including anthropo-
metric measurement35; dietary patterns such as eating in 
restaurants and sedentary lifestyles with low levels of phys-
ical activity.23 36 There is no published research that focuses 
on broader socioecological influences of overweight and 

obesity among Saudi children and adolescents within the 
school setting.37 This study aims to address this gap by 
adopting a mixed- methods approach to explore factors 
associated with overweight and obesity among interme-
diate school students aged 12–15 years within the school 
setting in Jeddah, KSA.

METHODS
Objectives
The specific objectives of the study are: (1) to identify 
self- reported physical activity and nutrition knowledge, 
attitudes and behaviours (KAB); (2) to determine the 
association between BMI, sociodemographic factors and 
nutrition and physical activity related KAB and (3) to 
explore barriers and enablers to the implementation of 
comprehensive school- based obesity prevention interven-
tions perceived by schoolteachers and school principals; 
and (4) undertake school audits to determine factors 
within the schools that may influence overweight and 
obesity.

Research design
This mixed- methods study will be informed by the socia-
lecological model (SEM),38 which has been used in the 
context of obesity elsewhere.39 40 The HPS Framework 
will also inform the study design.41 This study will be 
conducted in three phases: (1) a scoping review of the 
literature; (2) the development of a student survey instru-
ment and (3) a mixed- methods study comprising a cross- 
sectional survey of students aged 12–15 years investigating 
their KAB with regard to physical activity and nutrition; 
the collection of student BMI measurements; one- on- one 
interviews with physical education teachers and school 
principals; and school climate audits.

Theoretical framework
Major tenets of the SEM acknowledge and situate adoles-
cents within their environment and further recognise the 
position of ecology or contextual elements for children 
within their family and wider social context.42 The theory 
posits that the health and health behaviours of individ-
uals are interconnected with their surroundings, and that 
environment needs to be understood in order to explain 
health.40 42 43 In essence, the socioecological perspective 
considers a more comprehensive view of the influences 
on childhood and adolescent overweight and obesity.44 
The SEM recognises influences at the student, interper-
sonal (family, peers and teachers), school environment, 
community and policy levels.45 The factors associated 
with childhood overweight and obesity are multifacto-
rial and interconnected, hence the SEM will be used to 
inform this study. Figure 1 describes the interrelationship 
between the SEM and the study design.

Setting
The study will be conducted in Jeddah City, KSA in three 
boys’ and three girls’ intermediate schools. Schools will 
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be randomly selected from 262 intermediate government 
schools, recruiting approximately even numbers of males 
and females. Students (grades 7–9; 12–15 years), teachers 
and principals will be invited to participate in the study. 
In KSA, all schools are single gender.46

Phase 1: scoping review
A scoping review will be initially conducted to understand 
school- based obesity prevention interventions in Arabic 
speaking countries. Population, intervention, control 
and outcomes (PICO) format47 will be used to guide the 
development of the review’s question, generating relevant 
keywords for searching and developing in inclusion and 
exclusion criteria. This review will consider school- based 
interventions focusing on overweight and obesity preven-
tion (including promotion of healthy eating and physical 
activity) within schools in predominantly Arabic- speaking 
countries (n=22 countries) within the last 10 years. Finally, 
a systematic search and screening will be conducted and 
reported according to the Preferred Reporting Items for 
Systematic Reviews and Meta- Analyses flow chart.48

Search strategy and study selection
Systematic searches of the following electronic databases 
will be undertaken through PubMed, Medline, Scopus, 
CINHAL, Cochrane, ERIC, EMBASE, ProQuest, EBSCO 
Host and Global Health and manual exploration of rele-
vant publications will be conducted. School- based inter-
vention studies will be included with keywords (Child 
or Adol*) and (Bahrain or Kuwait or Oman or Qatar or 
Saudi Arabia or United Arab Emirates or gulf countries 
or Gulf Cooperation Council or Algeria or Palestinian 
Territories or Comoros or Djibouti or Egypt or Iraq or 
Jordan or Lebanon or Libya or Mauritania or Morocco 
or Somalia or Sudan or Syria or Tunisia or Yemen) and 
school and (intervention or programme or curriculum 
or health promotion or health education) and (physical 
activity or exercise or diet or nutrition or food choices or 
obesity or overweight or BMI or or body weight). Inclu-
sion criteria will be studies which focus on school- aged 

children from 5 to 18 years, interventions aiming to 
prevent overweight and obesity, school- based quantitative 
and/or qualitative intervention studies, peer- reviewed 
articles published in English or Arabic and articles for 
which full text is available. Systematic searching will be 
documented, and duplicates will be removed using refer-
ence management software (ie, EndNote X9). The rele-
vant data extracted from each article will be systematically 
summarised and tabulated and will be analysed for inter-
vention characteristics, measurable outcomes, and the 
enablers and barriers of the interventional studies.34

Phase 2: survey development
A self- report survey will be developed to measure demo-
graphics and KAB regarding physical activity and nutri-
tion among grades 7–9 students (figure 2). The survey will 
be informed by the literature and where possible previ-
ously validated items will be used. The survey be tested 
for validity and reliability.49 Content validity testing of the 
survey will be conducted with experts (ie, public health 
academics with clinical and education backgrounds from 
KSA; n=6–8) initially in English and the final format in 
Arabic. The survey will be tested for reliability. A test–
retest will be conducted in Jeddah KSA with seventh grade 
(aged 12) students (male, n=60 and female=60) from two 
schools (one male and one female) not involved in the 
main study. The survey will be administered by a research 
assistant in a classroom at a time convenient to the school 
in paper or online. The survey will be administered to the 
same 60 students 2 weeks after the initial survey adminis-
tration. This pilot study will inform the researchers, the 
minimum and maximum time required to complete the 
survey.

Instrumentation
Demographics including age, gender, grade level and 
parent education level will be collected. Physical activity 
knowledge will be measured using five questions adapted 
from a Malaysian study involving 8–11 year old children 
(responses ‘True’, ‘False’ and ‘I don’t know’).50 Attitudes 

Figure 1 Conceptual framework using socioecological model to inform the study design setting. KAB, knowledge, attitudes 
and behaviours.



4 Almutairi NS, et al. BMJ Open 2021;11:e045877. doi:10.1136/bmjopen-2020-045877

Open access 

towards physical activity will be measured using an eight 
question scale adapted from a university study in Gambia 
(Likert scale: strongly agree1 to strongly disagree).5 51 Phys-
ical activity behaviours will be measured using eight ques-
tions. The first question uses the SCREENS questionnaire 
which was originally developed for children aged 6–10 
years in Denmark (SCREENS- Q). This question includes 
six- sub questions and focuses on time per day spent on 
different screen- related activities.52 The remaining five 
questions were adapted to the KSA intermediate school 
context from the Australian National Nutrition and Phys-
ical Activity Survey which collected data about 5–17 years 
old. These questions focus on usual daily activity, level of 
activity and amount and type of sports activities provided 
at school.53

Nutrition knowledge will be measured using eight 
items adapted from a validated nutritional survey devel-
oped for use among urban South African adolescents 
(responses: true, false, I don’t know).54 55 Eight items 
adapted from an English survey for 11–12 years old will 
measure nutrition attitudes (Likert scale: strongly agree1 
to strongly disagree).5 55 Nutrition- related behaviours 
will be measured using nine questions adapted from an 
Australian school students survey. These questions focus 
on types and approximate quantities of food consumed 
on a usual day. Questions focus of fruit, vegetable, bread 
and cereal, fast food, energy dense snacks, sugary drinks, 
milk and water consumption.56

Phase 3: mixed-methods study
Phase 3 will comprise the mixed- methods study which 
includes a cross- sectional survey and BMI measurements 
with grades 7–9 students. Individual interviews with phys-
ical education teachers and school principals and the 
administration of school environment audits will also be 
undertaken (figure 2).

Study population and sample size
Cross-sectional and BMI measurements
Of the 262 intermediate schools in Jeddah, six schools 
will be randomly selected. A random sample of six 

intermediate schools will be generated from six different 
geographical regions in Jeddah using SPSS random gener-
ated sample selection method. Intermediate Schools 
include students from grades 7 to 9. All students within 
participating classes from each school will be invited.

Principals will provide consent for the school to partic-
ipate in the study. Parental consent and student assent 
will be required for individual student participation. 
Inclusion criteria will be children from grades 7 to 9 who 
assent to participate and for whom parental consent is 
provided. Students who are unable to take the survey for 
any reason and/or are unable to stand up long enough to 
have their height and weight measured (ie, students who 
are not cognitively or physically able to participate) will 
be excluded from the study.

In order to calculate sufficient sample size to ensure 
representativeness of the study population, the highest 
available prevalence of overweight and obesity (23.1%) 
reported among KSA children and adolescents in a 
study by El Mouzan et al,25 was used. The following 
formula was used for sample size calculation: Sample 
size (n)=Z12-α/2 Pq /d2.57 Based on the formula, the 
required minimum sample size for intermediate school 
(12–15 years old), is 273 participants. To factor in 10% 
non- response rate, a total of 300 students is required for 
this study. Since this study employed cluster sampling a 
design effect will be employed. A design effect usually 
ranges from 1 to 3.58 Therefore, the design effect of two 
will be used to reach a sample size of 600. Since this 
study is targeting both male and female students, the 
total estimated sample size will be 1200 students (600 
males and 600 females).

Interview with school principals and sport teachers
We will aim to recruit six physical education teachers 
and six principals or deputy principals (one teacher and 
one principal/deputy from each school; n=12). Due 
to cultural reasons, the male principal researcher will 
conduct face- to- face interviews with male participants and 
phone interviews with the female participants.

Figure 2 Processes and analysis of survey development and mixed- methodology instrumentation. KSA, Kingdom of Saudi 
Arabia.
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School climate audit
The principal researcher (or the research assistant for 
female schools) will complete the school audit check-
list with the school principal or deputy and one physical 
education teacher.

Data collection
Cross-sectional and BMI measurements
The validated self- administrated survey (developed in 
phase 2) will collect demographic information and phys-
ical activity and nutrition KAB. The self- report instrument 
will be administered via paper or online during class 
time by the principal researcher (or research assistant 
in the girls’ schools) with the assistance of the classroom 
teachers in each school.

The height and weight of consenting students will also 
be measured. The researcher will follow the international 
standards for anthropometric assessment.59 The BMI for 
age will be calculated.59 The principal investigator will 
take the measurements of the male students and female 
research assistant will be employed to measure female 
students and both will be trained in correct anthropo-
metric measurement techniques. A calibrated digital 
measuring scale will be used, and the scale will be reset 
before measurement. The use of such digital scales 
has been supported for good accuracy with evidence.60 
Student height will be measured using a portable stadi-
ometer set up on a hard, flat surface.61 Privacy will be 
given to each child so that their measurements are known 
only to the person taking the measurements. The height 
and weight data measurement will be written on the indi-
vidual survey forms.

Interview with school principals and sport teachers
Individual in- depth interviews will be conducted with 
physical education teachers and principals to explore 
their beliefs and perceptions of the barriers and enablers 
to the implementation of school- based interventions 
focusing on obesity prevention. This is expected to 
provide a richer understanding of the topic from the 
point of view of relevant school staff.

The questions will be informed by the results of the 
systematic review, the cross- sectional study and relevant 
literature,62–67 and a semistructured interview guide will 
be developed. The interview guide will be piloted with 
two teachers uninvolved in the study to estimate the time 
the interview can be expected to take and to obtain feed-
back on the clarity of the interview questions.

The semistructured one- on- one interviews will be 
audiotaped, transcribed verbatim, translated and will be 
reviewed by the researcher and supervisors to maintain 
dependability and determine credibility.68 The transla-
tion process will resume after transcription with an audio-
converter Arabic to Arabic then the researcher will review 
all the resulting transcriptions and adjust for accuracy. 
The principal investigator will translate for the closest 
intended meaning based on his knowledge of English 

and Arabic then will get this checked by an Accredited 
English- Arabic translator.

School climate audit
A school climate audit tool will be developed from 
previous tools based on the HPS Framework33 69 and will 
be based on the three interrelated components of the 
HPS Framework: curriculum, teaching and learning; 
school organisation, ethos and environment; and part-
nerships and services.70–72 The tool will be adapted from 
the items from four studies with acceptable psychometric 
levels: a tool developed for multiple countries with almost 
perfect reliability (κ=0.80–0.96)70; an audit tool focusing 
on the walkability of school environments with average 
interrater reliability score from USA (κ=0.839)73; school 
audit tools used in the IDEA study in the USA74; and the 
Australian HPS school audit.72 The tool includes whole 
school strategies relevant to promoting good nutrition 
and physical activity.

Data analysis
Phase 2: survey analysis
Survey development (validity and reliability testing)
Validity and reliability during the survey development 
and the cross- sectional survey will be examined using 
different types of factor analysis as details are detailed 
below (figure 2).

Explanatory factor analysis
The initial construct validity of the instrument will be 
established through exploratory factor analysis (EFA), 
allowing the transformation of correlations among a 
set of observed variables into each of the six proposed 
subscales of overweight and obesity.75 EFA will be used 
to extract factors with eigenvalues>1, which will then 
be rotated to identify subscales or factors that best fit 
the instrument76 and decisions will be made if the items 
need to be excluded which is testing the initial construct 
validity of the instrument. The assumptions should be 
met where the number of participants is sufficient as liter-
ature states that three to 20 people per variable is suffi-
cient to run this EFA analysis,77 the Kaiser- Mayer- Olkin 
(>0.50) and Bartlett’s test of sphericity (p<0.05). For the 
sample size of 120 students, the sufficient factor loading 
is above 0.50.78

Internal consistency
Once the factors are extracted using the EFA, internal 
consistency of each factor within the instrument and its 
items will be measured using Cronbach’s alpha, an alpha 
greater than or equal to 0.7 will be considered adequate.79

Test–retest reliability
The scores and mean scores obtained during the two 
surveys will be calculated with the Pearson product–
moment correlation analysis. Spearman’s r, a measure of 
agreement between scores on different administrations 
of the instrument will be calculated and the correlation 
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coefficient between 0.7 and 1.0 indicate that the instru-
ment is reliable or shows consistency across time.80 81

Phase 3: mixed-methods study
Cross-sectional and BMI measurements
Confirmatory factor analysis
In this phase, the construct validity will be assessed using 
confirmatory factor analysis (CFA). For confirmatory 
content analysis and explanatory analysis more than 
500 or 10 samples per item are sufficient.82 In our study, 
the sample size calculated is 1200 which is sufficient to 
undergo CFA. This construct validity using CFA will indi-
cate whether the subscales of overweight and obesity iden-
tified in phase 2 are valid and is achieved when the fitness 
indexes is achieved to the required level: χ2 (p>0,05), χ2/
df<3.0, root mean square error of approximation <0.08), 
Goodness- of- Fit Index >0.90, Comparative Fit Index 
>0.90, Normed Fit Index>0.90.83 The second stage of EFA 
analysis at this phase is to identify and estimate whether it 
fits the model and the df as well. The CFA will be analysed 
using a powerful structural equation modelling software 
IBM SPSS Amos. Finally, the model will be rearranged 
revised to improve the fit as indicated and Akaike infor-
mation criterion will be used to compare between model 
during the fitting process.84

Descriptive data analysis
During data entry, exploratory data analysis will be 
conducted to identify outliers, missing data, describe 
and check the assumption of normality and distribution 
of continuous data using histogram and Kolmogorov- 
Smirnov test and Shapiro- Wilk test.85 The central tenden-
cies will be expressed in mean, median, SD and IQR for 
continuous data while frequencies and percentages will 
be used to express data for categorical variables. χ2 tests 
will assess the associations between each independent 
variable and overweight and obesity.

Inferential data analysis
Initially, all variables will be analysed univariately and 
those with p value more than 0.25 will be included in the 
model to avoid the possibility of residual cofounders.57 
Logistic regression will be employed to analyse the predic-
tors of obesity and overweight (BMI measurements). The 
significance level will be set at p<0.05 at 95% CI. Data 
analysis will be carried out using the SPSS software V.26.0.

Interview with school principals and sport teachers
Content analysis will explore perceptions and experi-
ences, generating rich and in- depth information on 
the underlying studied phenomena.86 Themes will be 
identified, and responses coded to elicit shared mean-
ings of perceptions across interviews and to guide the 
researchers in reporting the results. For this purpose, 
directed thematic analysis approach will be employed.87 
Common themes and subthemes will be identified based 
on the interview responses.88 The qualitative data will be 
managed using software package NVivo V.12. When the 

interview is transcribed, it will be sent back to a sample of 
consenting participants for verification.

School climate audit
The school climate audit will be reviewed by health 
promotion and education experts from Australia and 
KSA to determine face and content validity. The tool will 
be tested with two teachers from the two Intermediate 
Schools in Jeddah conducting the student survey test–
retest. The audit responses will be classified as ‘imple-
mented’, ‘partially implemented’ and ‘not implemented’ 
and will be tabulated and evaluated section by section.

Patient and public involvement
No patient or public involved.

ETHICS AND DISSEMINATION
Ethical approval has been granted through Curtin 
University’s Human Research Ethics Committee 
(HRE2020-0337) and from the KSA Ministry of Educa-
tion (4181827686). Initially consent will be obtained 
from the principals of each school involved to allow their 
school to participate in the study. Individual consent will 
be sought from teachers, principal/deputy and parents 
and assent sought from students. Participant information 
sheets will be provided for the principal describing the 
school’s involvement. All participants (teachers, prin-
cipals/deputies, students) and parents will be provided 
individual participant information sheets describing the 
study and highlighting the voluntary nature of the study.

All information collected from participating schools, 
principals, teachers and students will be de- identified. 
Students completing the survey will be assigned an iden-
tification number/code stipulated in the survey prior to 
data collection so that their BMI can be linked to their 
survey responses. If surveys are conducted on paper 
they will be scanned, and originals stored securely until 
appropriately disposed. All electronic data will be stored 
on a secure password protected network which can only 
be accessed by the researchers. Data will be appropri-
ately disposed of after a minimum of 7 years after project 
completion or until the participant has reached 25 years 
of age.89 Results will be presented as aggregate and there 
will be no identification of individuals.

This study provides a unique opportunity to inform 
school- based interventions in KSA. Recommendations 
will be made to the KSA Ministry of Education regarding 
the implementation of whole school interventions. Find-
ings will be used to advocate for school- based curriculum 
and policy change at a national level. The tools devel-
oped, and the learnings from the study will be made 
available to individual schools to support school- based 
planning. Findings will be published as a doctoral thesis, 
in peer- review publications and at conferences. In addi-
tion, key findings will be shared with the KSA Ministry 
of Education, participating schools and to the broader 
school community through newsletters.
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