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Background: Childhood obesity is a serious issue in the Kingdom of Saudi Arabia, but

there is no known community intervention. The aim of the study was to use a participatory

approach to obtain the perspectives of students, school staff and Ministry of Education

(MoE) representatives and parents on important and feasible intervention opportunities

for school-based obesity prevention for adolescent girls.

Method: The study was conducted in two intermediate schools for girls (13–15 years

old) in Jeddah that were purposefully identified with the support of the MoE. Group

concept mapping, a mixed method approach, was conducted with 19 adults which

included staff from the MoE and schools, school canteen suppliers and mothers. Adults

generated statements in response to two prompts (P); P1 “The factors influencing

adolescent obesity in Saudi are...” and P2 “The content of school-based programmes

should focus on....” Photovoice-enhanced concept mapping was used with students (n

= 15 students) to capture adolescent perspectives on what influences their dietary and

physical activity habits. Students generated statements’ using their own photographs.

Stakeholders, both adult and students, sorted the statements into themes and rated

each statement for relative importance and feasibility. Multidimensional scaling and

hierarchical cluster analyses were used to produce concept maps with the input from

students and adults.

Result: Adults generated 35 statements in response to P1 and identified five

themes that influenced adolescent obesity including “Home Environment,” “Lifestyle,”

“School Environment,” “Community,” “Biology.” They generated 42 statements

in relation to P2 and identified four themes including “Ministry of Education

Support,” “School Environment,” “Public health programmes” and “Wider environmental

influences.” Students generated 42 statements from 39 pictures. They identified

five themes that influenced their dietary and physical activity habits—“Role of

Government,” “School Environment,” “Home Environment,” “Retail Environment”

and “Cultural Practices.” Both groups identified several common important and

feasible actions with a strong emphasis on improving the school environment, in

particular food provision, with MoE support. Exemplar corresponding statements

from adults were “Offer healthy foods in the canteen,” “Remove chocolates
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and sweets” and “Educate children about healthy foods” and from students were “Offer

fruit and vegetables in the canteen,” “Remove chocolates from the canteen,” “Healthy

meals should not expensive.” Lack of correspondence related to students’ emphasis on

access to both healthy foods and physical activity in schools and the wider environment

(e.g. retail environments), while adults emphasized school-based education and food

provision. After further consultations, both stakeholder groups agreed on improving

access to healthy foods in the canteen.

Conclusions: Students and school and MoE staff jointly agreed that a canteen-based

intervention was important and feasible to improve dietary habits and thus help to prevent

obesity among adolescent girls. This was the first time a participatory approach was used

with students for intervention development in Saudi Arabia. A co-development approach

may have value to improve their school food environments.

Keywords: adolescents, obesity, intervention, concept mapping, prevention

INTRODUCTION

Childhood obesity is a major public health concern in the
Kingdom of Saudi Arabia. The most recent data available in
2014 showed that ∼1 in 3 boys and 1 in 4 girls aged 12–18
years old were either overweight or obese (1). The Saudi-based
literature is scant but high intake of sugar-sweetened beverages,
eating away from home, skipping breakfast and low hours of
physical activity appear to be key drivers (2). Similar to patterns
observed in low- and middle-income countries (3), there have
been reports of a positive association between socioeconomic
circumstances and overweight and obesity in Saudi (4, 5). In
Saudi, all healthcare costs are government funded and recently
The Saudi Vision 2030 recognizes the financial burden obesity
is placing on government resources. As a result, regulatory
interventions are emerging. As part of the 2030 Vision, an
excise tax of 50% on carbonated beverages was implemented
in 2017 and in 2018 energy information was required on
menus in restaurants, including dine-in restaurants and fast-food
restaurants (6). There are, however, no known community-level
interventions, particularly those targeting young people. School-
based interventions have the potential for effective obesity
prevention and promotion (7). Most children spend half of their
waking hours in school and consume a significant proportion of
their daily calories at school.

Rapid economic development in Saudi has been driven by
the oil boom of the 1970s (8). Saudi is one of the top twenty
economies in the world and the largest in the Arab world
and the Middle East (9). Household income increased by 75%
between 2004 and 2013 and was largely driven by higher public
sector employment and salaries (8). From a nutrition transition
perspective (10), Saudi Arabia is considered to be in an advanced
stage of transition where non-communicable diseases account
for 78% of all deaths (11). Similar to low- and middle-income
countries, there has been a shift away from diets composed of
whole foods (e.g., pulses and whole grains) and low in refined oils
and sugars to an energy-dense and nutrient-poor diet composed
of fat and sugar-rich diets, and processed foods (12).

Jeddah, located in the western region of Saudi Arabia, on the
coast of the Red sea is the second largest city in the Kingdom,
with a population of 4,697,000 people after the capital Riyadh
(13), and is an important commercial center. Saudi Arabia is
an Islamic state and Jeddah is known as the gateway to the
holy cities (Makkah and Medinah). As a result, Jeddah has
historically attracted people from different parts of the Islamic
world to settle there. Forty percent of the population of Jeddah
are not native-born Arabic people, with migrants mainly from
Southern Asia, particularly India, Pakistan and Bangladesh. In
2012, the prevalence of obesity in Jeddah was 35% in adults of
both sexes, which was higher for Saudi Arabia overall in the
2013 national survey (14). In 2011, the prevalence of overweight
and obesity combined among children and adolescents (ages
6–19 years) in Jeddah was 7.1% and 14.4% respectively. As
mentioned, Saudi Arabia has made some effort with regards to
obesity prevention such as the excise tax on carbonated beverages
(15), energy declaration on the menus (6). However, there is a
general lack of community health-promoting programmes, and
more specifically co-designed programmes.

The value of co-production and participatory approaches
is gaining rapid recognition in public health. This involves
researchers, practitioners and the public working together from
the outset to jointly develop knowledge that is actionable and
that can catalyze transformation of systems (16, 17). Norström
et al. defined co-production as “Iterative and collaborative
processes involving diverse types of expertise, knowledge and actors
to produce context-specific knowledge and pathways towards
a sustainable future” (18). The issue of the participation of
young people has also gained much recognition in policy,
research, education and community development initiatives,
and recently in driving forward the climate change agenda
globally (19, 20). Young people can better identify the
problem to be tackled because they understand the needs,
experiences and capabilities of young people in ways that
adults cannot. Integrating the perspectives of students with
those responsible for the planning and provision of care,
such as policy actors in education, parents and teachers,
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is thus key in the planning of school-based intervention
programmes (21).

In this study we used concept mapping, which is steeped in
theory-driven evaluation and participatory action research and
is increasingly being used to identify and implement effective
practices in public health (22, 23). It combines a structured
qualitative and quantitative approach with stakeholders
throughout the research process (24). It can be flexibly adapted
to enhance participation of young people and generate a
meaningful conceptualization of the issues being investigated
(25). This paper reports on the perspectives of students, school
staff, staff at the Ministry of Education, and a mother on the
factors that influence adolescent obesity and on feasible priorities
for the content of a school-based programme.

METHODS

Setting and Sampling
This study was conducted in the city of Jeddah (KSA). Two
intermediate schools for girls (13–15 years old) were purposefully
identified with the support of the Ministry of Education.
Intermediate schools capture Grades 1 (age 13 years) to 3
(age 15 years). In Saudi Arabia, schools are rated based on
specific exams called “Qiyas.” These exams aim to detect
students’ potential abilities and academic skills in the fields of
language, mathematics, science and creativity. Of the two schools
included in the study one school was rated as below average
and the other was rated as average/above average in terms of
academic performance, based on Qiyas. Twenty-six students
were randomly selected from each year of each school (13 from
school 1- and 13 from school 2; 4 from Grade 1, 4 from Grade 2
and 5 from Grade 3 of each school) and invited to participate.
Fifteen students agreed to participate (7 from school 1 and 8
from school 2); 90% with at least one parent employed, 44%
with mothers who had a University degree. Eleven students did
not take part and cited preparation for their examinations as the
reason for non-participation. The socio-economic backgrounds
of those who did not take part did not differ significantly from
those who took part.

Twenty-five adults were purposely selected and invited to
take part, 19 of whom agreed and included 10 teachers (five
home economics and five science teachers), six administrative
staff, two canteen staff, one mother of the students at the
participating schools, and six Ministry of Education staff who
were responsible for nutrition and health in the participating
schools. Six participants (three teachers and three administrative
staff) did not participate due to teaching commitments. Only one
mother was able to join.

Concept Mapping
Concept mapping enables shared understanding and provides
“balance of power” as the method is predominantly participant-
led rather than researcher-driven (26, 27). The method is
described in detail elsewhere (24, 28). Concept mapping has six
key steps: (1) Preparation, where stakeholders are identified, and
the prompts are developed, (2) Generation, where stakeholders
brainstorm a set of statements related to the prompt, (3)

Structuring, where each participant sorts the statements into
clusters based on perceived similarity of the statements, and also
where each participant rates each statements for importance and
for feasibility of action, (4) Representation, where the data are
analyzed usingmultidimension scaling , (5) Interpretation, where
derived maps are discussed with the group and (6) Utilization
(not used in current study), where the concept maps can be used
to plan interventions.

In the current study the following process was used for
concept mapping. First, concept prompts were developed
during initial informal consultations with teachers and students.
Adults were then presented with these prompts and then
generated statements in response to these; Prompt 1 “The factors
influencing adolescent obesity in Saudi are...” and Prompt 2
“The content of school-based programmes should focus on....”
Photovoice-enhanced concept mapping (29) was used in the
student workshops to capture students’ perspectives on what
influences their dietary and physical activity habits. In brief,
ten students were randomly chosen to take pictures using the
“lucky dip”method. Folded slips of paper with the word “camera”
were placed in a box and students were asked to pick a slip.
Students with a “camera” slip were asked to take pictures of
anything in their environments, home, school or elsewhere, that
they felt influenced their dietary and physical activity habits. The
pictures were then used as prompts to generate statements in a
group session with all 15 students. Duplicated statements were
removed, and some statements were amended to improve clarity
on consultation with the students.

Each participant, both adults and children, then sorted the
statements into clusters based on perceived conceptual similarity
and provided a word/short phrase to describe the cluster.
Following the sorting of the statements, each participant was
given rating grids that contained all the generated statements.
Participants were asked to rate each statement on a 5-point
scale for importance and a 5-point scale for feasibility of
achieving a positive change. The 5-point rating scales were:
1 = Relatively unimportant, 2 = Somewhat important, 3 =

Moderately important, 4 = Very important, 5 = Extremely
important, and for feasibility of achieving a positive change: 1
= Not at all feasible, 2 = Somewhat feasible, 3 = Moderately
feasible, 4= Very feasible, 5= Extremely feasible.

Data analysis used the Group WisdomTM software (Concept
Systems, Inc., Ithaca, NY) (30). A similarity matrix was created
to identify how often statements were sorted together in the same
cluster. Through multidimensional scaling, the similarity matrix
was used to generate a two-dimensional “point map” of each
statement to visually represent the sorted data, with statements
sorted together more often placed closer on the map. A stress
value statistic was generated, which indicated how well the 2-
dimensional point map represented the sorted data. Hierarchical
cluster analysis was then used to aggregate the point coordinates
into clusters which contained similar statements. A bridging
value was generated for each statement, indicating whether it was
sorted with other statements nearby (referred to as anchoring),
or sorted with others across a larger area of the map (referred
to as bridging). Lower bridging values (range 0–1) indicated
how closely individual statements were related and extent of
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TABLE 1 | Students’ perspectives on factors influencing their dietary habits and physical activity: average bridging values and average ratings for importance and

feasibility for each cluster, statements that were rated relatively high for both importance and feasibility (upper right quadrant of the Go-Zone map) and exemplar

photographs taken by students to generate statements.

Cluster name Bridging

value

Average importance

score*

Average

feasibility score*

Example of statements rated as most important and feasible, with

exemplar pictures that were taken by students**

Influences on dietary habits

Role of

Government

0.07 4.19 4.17 4-Healthy food is limited in the

mall

5-Healthy meal are high

18-Reduce the cost of healthy

food

23-More salad in fast-food

restaurants

School

Environment

0.38 3.79 3.82 9-Chocolates are available in the

canteen

13-The school environment

needs to be supportive

20-The school environment

influences behaviors

21-Offer fruit and vegetables in

the canteen

22-Provide vending machine for

fruit and vegetables

Home

Environment

0.53 3.99 4.02 15-The food at home should be

healthy

16-Salads are healthy

17-Eat fruit every day

25-Changes in behavior are

influenced by family

Retail Environment 0.66 3.87 2.43 No statement rated as most important and feasible

Influences on physical activity

Role of

Government

0.09 4.07 3.98 1-Gym prices are high

2-Lack of female gyms

7-Unhealthy food is available at

gyms

12-Lack of attractive activities in

the community

16-Provide gyms and walking

areas

20-Provide free indoor gyms

Cultural practices 0.76 3.62 3.17 No statement rated as most important and feasible

School

Environment

0.86 3.57 3.29 11-Lack of attractive activities at

school,

15- Physical activity as a part of

the school curriculum

*Score out of 5.

**Derived from the upper right quadrant of the Go-Zone map.
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agreement in sorting across participants. The number of clusters
were initially chosen by the researchers and iterations were
dependent on discussions with students. Four quadrants “Go-
Zone” maps were also generated, which provided a visual display
of an XY graph and was divided into quadrants above and below
the mean ratings for importance and feasibility. The statements
located in the upper right of the figure were considered to be rated
above average for both importance and feasibility.

Permission and ethical approval were received from the
Ministry of Education (MoE) in Jeddah (KSA). The project was
also approved by King’s College London Ethics Committee (REC
Reference Number 3727) London, UK.

RESULTS

Perspectives of Students on the Factors
That Influence Dietary and Physical
Activity Habits
Students used 20 photographs to aid the generation of 42
statements, 25 in relation to dietary factors and 17 in relation
to physical activity. Table 1 shows clusters for dietary habits
and physical activity, average bridging values and average
ratings for importance and feasibility for each cluster, statements
that were rated relatively high for both importance and
feasibility (upper right quadrant of the Go-Zone map) and
exemplar photographs taken by students to generate statements.
Supplementary Table 1 shows all statements by cluster, along
with the bridging values and ratings for each statement.

Five clusters were identified in relation to dietary habits—
“Role of Government,” “School Environment,” “Home
Environment,” and “Retail of Fast Foods.” Average bridging
values for clusters were lowest for “Role of Government” (0.07)
and highest for “Retail Environment” (0.66). The “Role of
Government” had the highest ratings for both importance (4.19)
and feasibility of change (4.17) and “Retail of fast foods” had
the lowest rating for feasibility (2.43). Overall these results
reflected that the role of government was felt to be an important
determinant of feasible action across students. The clusters
“Home Environment” and “School Environment” had high
average ratings for both importance and feasibility. The bridging
values, however, were high for specific statements which
indicated a lack agreement in clustering of these statements
across students. For example, the cluster “School Environment”
contained statements with high bridging values such as the
influence of friends on eating fast foods (bridging value 0.92),
peer pressure to eat breakfast at school (0.64), and vending
machines for fruits and vegetables (0.84). Figure 1 shows the
Go-Zone map based on students’ ratings for importance and
feasibility for change for all statements. Approximately half of
the statements were rated above average for both importance and
feasibility (upper right quadrant). Four of the statements from
the cluster “Role of Government” were included and about half
of the statements from the “School Environment” and “Home
Environment” were included.

The statements that were rated highest on both importance
and feasibility in the cluster “Role of Government” indicated

an awareness of issues related to availability (e.g. healthy
foods limited in malls, salad in fast food restaurants) and
accessibility (e.g. costs) of health foods. “School Environment”
issues generally referred to availability of foods in the canteen
and the “Home Environment” to the family playing an important
role in promoting healthy eating habits. Noteworthy is that the
statements from the cluster “Retail Environment” were rated
below average for both importance and feasibility (lower left
quadrant). These referred to the mall being a gathering place for
eating fast food.

Three clusters were identified in relation to physical
activity—“Role of Government,” “Cultural Practices” and “School
Environment.” Average bridging values for the clusters were
lowest for “Role of Government” (0.10) and highest for “School
Environment” (0.86). The “Role of Government” had the highest
ratings for both importance (4.07) and feasibility of change (3.98)
and “Cultural Practices” had the lowest rating for feasibility
(3.17). As with dietary factors, the role of government was
perceived to be an important determinant of feasible action.
All statements within this cluster had low bridging values
which indicated strong correspondence across students in how
they clustered the statements. In contrast, the statements in
the other two clusters had high bridging values. The majority
of the statements that were in the upper right quadrant
(Table 1; Supplementary Figure 1) were from the cluster “Role
of Government,” and referred to structural issues such as the lack
of female only gyms, cost of membership, lack of transport and
the need for walking areas. “School Environment” issues that
were rated high referred to the need for inclusion of physical
activity in the curriculum. A notable feature of the Go-Zone map
was that the intersection of the importance and feasibility axes
was above ratings of 3 (out of 5) and many of the statements
that were not in the go-zone were around the intersection.
For example, issues related to transport to the gym, and use
of technology, were present in the quadrant for low feasibility,
low importance quadrant, whereas these were rated above 3 for
both importance and feasibility. Cultural practices were rated
lowest for both feasibility and importance and were not part of
the Go-Zone.

Perspectives of Adults on the Factors That
Influence Adolescent Obesity and on
Feasible Priorities for the Content of a
School-Based Programme
Adults generated 77 statements, 35 in relation to factors
influencing adolescent obesity and 42 in relation to the content
of school-based programmes. Table 2 shows clusters, average
bridging values and ratings for importance and feasibility for
each cluster, and the statements that were rated high for both
importance and feasibility (upper right quadrant of the Go-
Zone map). Supplementary Table 2 shows all statements by
cluster, along with the bridging values and ratings for the clusters
and statements.

Five clusters were generated in relation to factors influencing
adolescent obesity. These were “Home environment,” “Lifestyle,”
“School Environment,” “Community” and “Biology” (Table 2).
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FIGURE 1 | Go-zone map based on students’ perspectives on the factors that influence their dietary habit.

There was a high level of agreement across adults regarding
how they classified statements in the first three clusters,
reflected by the low bridging values. Average cluster ratings
ranged from 3.42 to 4.02 for importance and 2.68 to 3.90
for feasibility. “School Environment” had the highest average
cluster ratings for importance, and both “School Environment”
and “Home Environment” for feasibility. Of the 15 statements
in the Go-Zone (Supplementary Figure 2), 12 were from the
“Home Environment” and “School Environment” clusters that
rated high for both importance and feasibility. For “Home
Environment,” the issues raised related to healthy and regular
meals, time spent watching TV and the importance of sleep. For
“School Environment,” the issues raised referred to insufficient
physical activity, importance of drinking water and raising family
awareness. Action to reduce high calorie foods and drinks and
use of electronic devices were also included in the Go-Zone,
captured under the cluster “Lifestyle.” “Biology” had the lowest
ratings for importance and feasibility. It is also worth mentioning
that although issues such as eating fast foods, dining out and
advertisements of convenience foods were felt to be highly
important, they were rated relatively low for feasibility (upper left
quadrant of the Go-Zone map, Supplementary Figure 2).

Four clusters were generated in relation to the content of a
school programme. These were “Ministry of Education Support,”
“School Environment,” “Public health programmes,” and “Wider
environmental influences” (Table 2). The clusters “Ministry of

Education Support” (0.07) and “School Environment” (0.14)
had the lowest overall bridging values. The Go-Zone (Figure 2)
included system related issues raised under the cluster “Ministry
of Education Support,” such as availability of dietitians,
nutritionists, specialist school meal supervisors, and school
connections with the health centers. Education activities as well
as having students as health guides were raised under “School
Environment.” In addition, the Go-Zone included issues related
to encouraging healthy breakfasts and walking as well as engaging
families, which were from the cluster “Wider environmental
influences.” The intersection of the axes reflected ratings to
be relatively lower for importance than for feasibility. Several
statements were in the lower left quadrant of the Go-Zone map
plot and were rated to be more feasible than important. These
included activities such as adapting the school curriculum, and
using competitions, workshops and social media to promote
healthy eating and physical activity.

DISCUSSION

Using group concept mapping, perspectives from students and
those responsible for planning and provision of intermediate
school education services provided valuable insights into the
factors influencing adolescent obesity and the potential content
of a school-based nutrition intervention programme. Students
identified several factors at different social-ecological levels,
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TABLE 2 | Adults’ perspectives on factors that influence adolescent obesity and on feasible priorities for the content of school-based programmes: average bridging

values and average ratings for importance and feasibility for each cluster, statements that were rated relatively high for both importance and feasibility (upper right

quadrant of the Go-Zone map).

Cluster solution Bridging value Average

important score*

Average

feasibility score*

Statements rated as most important and

feasible**

Perspectives of adults on the factors that influence adolescent obesity

1-Community 0.42 4.02 2.95 No statement rated as most importance and

feasible

2-Biology 0.68 3.42 2.68 No statement rated as most importance and

feasible

3-Lifestyle 0.13 3.86 3.6 4-High-calorie and high-carbohydrate intake

8-Fizzy drinks and high-calorie energy drinks

15-Sedentary lifestyles associated with

electronic devices,

4-School environments 0.22 4.11 3.89 14-Awareness of physical activity,19- Fast-food

restaurants

27-Drink water at school

29-Insufficient physical activity

34-Family awareness

35-Check-ups for general health

5-Home environment 0.03 3.94 3.90 20-Eat a healthy diet

24-Eat fruit and vegetables

28-Follow Islamic rules in diet habits

30-Snacks in front of the TV

31-Time spent watching TV

33-Awareness of sleep as a healthy behavior

Perspectives of adults on feasible priorities for the content of a school-based programme

1-Ministry of Education

Support

0.07 4.03 3.98 1-Offer healthy food in the canteen

2-Remove chocolate and sweets

7-Have a dietitian to advice the canteen

8-Establish connection between health center

and the canteen

13-Attractive healthy meals in school

29-Nutritionists should be part of the

programme

32-Lack of healthy and suitable diets

33-Lack of specialist school meal supervisors

2-Public health programmes 0.46 3.79 3.84 3- Awareness of unhealthy foods such as fast

foods

3-Schools Environment 0.14 3.83 3.92 4-Educate children about healthy food

5-Educate children about obesity

6-Offer practice programme

26-Health guides in schools

4-Wider environmental

influences

0.7 3.96 3.82 12-Encourage healthy breakfasts

14-Encourage walking

30-Promote family responsibility

38-Lack of family knowledge about obesity

*Score out of 5.

**Derived from the upper right quadrant of the Go-Zone map. The number preceding the statement corresponds to the number of the statement on the Go-Zone map.

including the role of government, family life, school and wider
environments and traditions that influence their dietary and
physical activity behaviors. These factors largely resonated in
the perspectives of the school and Ministry of Education
staff on factors influencing adolescent obesity. Several focused
suggestions were given for a school-based programme by both
students and adults, with the support of Government felt to
be important and feasible. This study adds to a scant evidence
base on the use of participatory approaches with schools in the
Gulf region. Both students and adults engaged with enthusiasm
to express their perspectives on obesity-related health behaviors

based on their different experiences, expertise and perception of
needs to address the complex issue of prevention.

There was consistent consensus across students and adults
that the support of government was important and feasible for
the prevention of obesity. Regulatory interventions are essential
to drive sustainable environmental and social changes to reduce
obesity (31). The recent initiatives in Saudi relating to carbonated
drinks and energy labeling onmenus could have created a context
of heightened awareness for the need for obesity prevention
initiatives (6, 32). But it is also worth considering the changing
social and economic landscape of Saudi as it prepares for a future
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FIGURE 2 | Go-zone map based on adults’ perspectives on the content of a school-based programme.

in which oil resources will play a far less significant role in
the economy than has historically been the case. Young people
are growing up in an interesting transitional context with the
potential expansion of entertainment and tourism industries,
reforms to the education system as well as increasing use of social
media (33). Saudi’s Vision 2030 aims to activate the role of youths
in society, with Youth Councils being a mechanism for their
involvement in decision-making, as well as maintaining loyalty
and belonging to the Kingdom (20, 21, 34). The significance
of youths in Saudi cannot be underestimated as they comprise
70% of Saudi society. The articulate voices of Saudi adolescents
in the current study reflected a unique scenario of adolescents
confidently driving their change agenda to protect their health
in the context of a societal shift in exposures and belief that
government will support their request.

The role of home environments in preventing obesity was
also emphasized across students and adults. School and Ministry
of Education staff felt that families had a responsibility to limit
use of digital devices, time spent watching TV, and consumption
of high calorie and sugary foods. A systematic review on the
influence of home environment on childhood obesity have shown
parenting style and practices (i.e., pressure to eat), knowledge
and perceptions about child weight, TV in a child’s bedroom,
physical activity behavior and shortage of sleep to be associated
with child weight status and health behaviors, and that there is

a strong interplay between these home environment factors as
they reinforce each other (35–37). Involving parents in an obesity
prevention programme is therefore essential and was consistently
reported by students and adults to be important for establishing
healthy lifestyles.

Students and adults identified school environments as targets
for feasible interventions. The removal of unhealthy food (high
fat and sugary foods in particular) in the school canteen was
seen as an important and feasible to change. Provision of
healthy food in schools can increase choice and consumption
of healthy foods in the school environment (38, 39), and
also affect healthy food (fruit and vegetables) purchasing and
consumption outside the school environment (40–42). For
example, the Child and Adolescent Trial for Cardiovascular
Health (CATCH) study showed that modifying food provision
in schools and implementing a health curriculum led to a
significantly higher decrease in the percentage of energy intake
from fat (38.7% to 31.9%, p =< 0.001) in the diets of the
students in the intervention group compared with those in
the control group (43). An intervention that makes a change
to the school environment, such as how food is served and
presented, might also influence children’s behavior by reducing
weight gain, facilitating healthy eating choices and creating a
supportive school environment. However, without local level
implementation support, government school nutrition policies
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and school systems are unlikely to yield improvement in the
school food environment.

Strengths and Limitations
To our knowledge, this is the first concept mapping study
carried out with planners and providers of education services
and students in Saudi Arabia to examine adolescent obesity
prevention, and which provides significant insights into how
students’ voices can be integrated into key decision-making
dialogues. Strengthened by the use of their own photographs
of their environments, the method embedded adolescents in
the research from the onset, giving a sense of ownership
and contribution. It also drew on the considerations in both
individual and group-oriented activities (28). Their experiences
and judgments on sorting and ratings of importance and
feasibility for change improved the validity of the entire analysis,
including the statistical analysis. This mixed approach is a
substantially stronger methodological approach than using only
a quantitative or qualitative approach for understanding a
complex phenomenon, allowing the exploration of multiple
themes and their inter-relationships (44). There are, however,
several limitations. The study was based on 15 students in
two schools and 25 adults, and the findings may not be
generalizable. Insufficient number of mothers participated and
although there was strong agreement on the feasible actions
Go-Zone, a larger and socio-economically diverse sample of
parents may have raised different issues (e.g. time restrictions
among working mothers to prepare freshly cooked meals,
deferring such responsibilities to careers etc.) (45, 46). Concept
mapping methodology shares limitations associated with issues
around the generalizability of the findings due to non-random
sampling, dependence on the capabilities of the participant,
and participants not having contributed equally in statements
generation sessions. For cultural reasons, fathers were not
included in the concept mapping workshops and we were unable
to conduct the study with boys as it would have required a male
researcher. That was clearly a major gap that should be addressed
in future studies.

CONCLUSION

Students and school and MoE staff jointly agreed that a canteen-
based intervention was important and feasible to improve dietary

habits and thus help to prevent obesity among adolescent girls.
This was the first time a participatory approach was with students

for intervention development in Saudi Arabia. Students and
adults engaged with the entire process with enthusiasm and
respect, which signaled that a co-development approach may
have value to improve school food environments in Saudi Arabia.
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