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Adolescence may be considered to be one of the most important phases of life. Though it is often thought 

to be associated with problematic and risky behaviors, adolescence in fact comes with much opportunity. 

It is a time of significant growth, not just the obvious physical growth but also much cognitive, social, and 

emotional growth. It is the time for identity development and a transition to independence and autonomy 

which all contribute to characteristics supporting young people in becoming active and contributing 

members of civil society. Protective factors exist, and it is during this time that focus and investing on 

protective factors is necessary.  

Adolescents are individuals aged 10-19 years. Currently, there are 1.2 billion adolescents globally, 

constituting 16% of the world’s population (1), making it the largest number of adolescents in history. The 

Middle East North Africa (MENA) regions has an overall adolescent population of 17% (2). Saudi Arabia is 

the largest country in the Arabian Peninsula with a population of 34 million. Fourteen percent of the 

population are adolescents aged 10-19 years (3,4). Similar to many other Arab countries, Saudi Arabia has 

been experiencing a youth bulge. With success in achieving reduced infant mortality, yet continuing to 

have relatively high fertility rates, the young population of Saudi Arabia has grown and reflects the current 

demographic structure of the population, which has a larger young population in relation to the elderly 

population. The resulting demographic dividend that spurs from the population’s age structure has 

economic growth potential, including a low dependency ratio. In fact, the dependency ratio is predicted 

to be the lowest during the next 20-30 years (5). This is in contrast to many developed countries of the 

world, where they have relatively older populations and experience a bigger burden of health issues 

related to aging. The current demographic structure of Saudi Arabia, along with the rest of the MENA 

region, presents as an opportunity for these nations. In fact, over the past decade, there has been 

increasing global attention to the importance of investing in adolescents and the triple dividend that such 

investment results in: impact on the adolescent him/herself, future adult life, and intergenerational 

benefits (6). 

In Saudi Arabia, effective public health measures, such as childhood immunizations, and healthcare 

delivery have been largely successful in decreasing the burden of communicable disease and infant 

mortality respectively. The current burden of disease is greatly due to non-communicable disease (NCD) 

(7) and so the healthcare agenda, including the health research agenda, has focused on NCDs among 

adults. The risk factors for these NCDs have been largely neglected; the key modifiable risk factors, i.e., 

tobacco use, excessive alcohol use, unhealthy diet, and insufficient physical activity, begin much earlier in 

life during adolescence and hence the focus should in fact be on the adolescent period and prevention of 
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these risk factors and promotion of protective factors. It is only through this life-course lens to life and 

health, that one will truly be able to address population health.  

Until recent years, adolescents have been ‘inexistant’ in the health care domain in Saudi Arabia, with no 

existing national data reflecting the health needs or status of this large proportion of the population. 

Existing data has been aggregated with the <15 or ≥15-year-old population, addressing child or adult 

health issues, making it inconceivable to attempt to understand the health issues of the adolescent 

population per se. Healthcare delivery also addressed child care or adult care, with the age cut-off being 

12 years (until recently when it was increased to 14 years). From a societal point of view, an individual at 

the time of puberty, was considered to be an adult, meaning that an individual moved from being a child 

straight into being an adult (8). This may be due in part to the social and cultural interpretation of the 

term ‘adolescent’. The Arabic equivalent of adolescent is ‘murahiq’, which historically has had negative 

connotations associated with it, i.e., immature and reflecting someone who lacks responsibility, 

accountability, etc.  

With every gap, there comes an opportunity. Though local evidence was lacking and unavailable to 

support decision making and address specific challenges I was facing as I came to establish the first 

adolescent health service in the country in 2007, I fortunately identified this lack of evidence to be a 

potential opportunity to fill. I wanted to answer the question “What is the status of health of the 

adolescents of Saudi Arabia?” I also realized that in order for me to be able to answer this question, I 

would need to address the holistic nature of health, i.e., physical, mental, and social wellbeing. With that, 

my journey began as I conceived the idea of Jeeluna. 

Jeeluna is the national study addressing the health status of adolescent in Saudi Arabia.  Jeeluna is an 

Arabic word which means “Our generation”.  This name was selected through a participatory approach of 

young people in the community.  It is meant to be a vehicle for their voices and their needs. The next 

chapter provides detailed information on how the study was conducted with over 12,500 adolescent 

participants throughout the country. Each of the subsequent several chapters present a specific 

adolescent health issue, knowing that these multiple issues must be collectively addressed in order to be 

able to comprehensively address adolescent health. 
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2.1 Study design 

The present study is a cross-sectional, school-based, national, epidemiological observational study. It was 

conducted during 2011-2012 in the KSA among adolescents in intermediate and secondary schools.  

 

Figure 1. Map of the Kingdom of Saudi Arabia showing the 13 regions of the country` 

 

2.2 Study setting 

This study was conducted at the 13 administrative regions of the Kingdom of Saudi Arabia: Riyadh, Qasim, 

Makkah, Madinah, Eastern Province, Tabuk, AlJouf, Hail, Northern Borders, AlBaha, Aseer, Jizan, and 

Najran (Figure 1). 

The KSA is divided into 13 administrative regions. Each region has its own municipality and services.  

Education is uniformly under the directorate/governance of the Ministry of Education (MOE). Variations 

in some local cultural values/norms may exist.  
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Education System in Saudi Arabia 

Preprimary (kindergarten), primary, intermediate, and secondary school education are under the 

jurisdiction of the MOE (1). Primary school starts at grade 1, age of 6, and lasts 6 years. It is not a 

prerequisite to attend kindergarten prior to enrolling in primary school. Intermediate school lasts 3 years, 

and secondary school lasts 3 years and is the final stage of general education. Specialized secondary 

schools also exist and provide technical and vocational education and training programs for three years 

in the fields of industry, commerce and agriculture (2). Special education is provided for students with 

special needs. There are also primary, intermediate, and secondary schools that provide education for 

adults who did not receive or complete their education, and these generally function during the 

afternoons/evenings. Children or adolescents, who drop out of mainstream education, sometimes enroll 

in these afternoon/evening schools. All schools starting at primary school are gender segregated. Classic 

Arabic language is used in education and is understood by all despite the differences in regional dialects. 

Primary education is mandatory for all children, and this was enforced in 2004 (1). 

 

Expenditure on Education and Literacy Rates 

According to the UNESCO Institute for Statistics (UIS), public spending on education was 5.6% of Gross 

Domestic Product (GDP) and 19.3% of total government expenditure in 2008 (3). 

In 2011, the overall literacy rate among youth aged 15-24 years was 98% with 99% of male youth and 97% 

of female youth being literate (3).  

 

Regional and Provincial Education Bodies 

The MOE’s Headquarters in the capital city, Riyadh, manages all of the strategic planning for the 

development of education in the country. It delegates the operational and administrative responsibilities 

to the regional and provincial educational bodies (1). There are a total of 13 regional education bodies 

and 29 provincial education bodies.  
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Private education 

Private education is important in supporting public education and is supervised by the MOE. The MOE, in 

return, provides support including annual financial aid. In 2007, 6.4% and 13.4% of intermediate and 

secondary school students respectively were enrolled in private schools (4). 

 

2.3 Determination of sample size 

The study sample was selected based on a stratified, cluster, random sampling procedure, with sampling 

occurring from all 13 regions in the country. Within each region, several school districts exist, with a total 

of 42 districts in the country. Sampling occurred at a district level, ensuring that both rural as well as 

urban/suburban areas were covered.  

The sample was proportionate to the number of male and female students, as well as the number of 

intermediate versus secondary school students in each of the regions.  

The sample size per district was proportionate to the student population per district. Some districts had 

relatively small student populations, so these districts were grouped with neighboring district(s) to form 

a cluster district from which random selection took place. For such cluster districts, the sample size was 

proportionate to the collective student population of those combined districts (Table 1).  

A list of all intermediate and secondary schools in the country enlisted with the MOE (5) served as a source 

from which schools were randomly selected. We used a stratified, cluster, random sampling procedure.  

Based on student population per region, district, gender, and school level, proportionate sampling for 

each district was made to identify the sample size per district. Through stratification, a good 

representation of both genders and the number of intermediate versus secondary school students in each 

of the regions was ensured. Classes within selected schools were randomly selected.  Sampling was 

clustered by inviting all students from a selected class to participate. 

The number of schools to participate was calculated on the assumption that an average of 50 students 

would participate from each school. A sample size of 11,361 was determined to estimate the population 

proportions of different characteristics with a prevalence of 30% with a 1% margin of error and a 99% 

confidence, taking the multi-level nature of having pupils within schools, within type, within regions, and 
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within gender into account. The sample size was additionally increased by 5% in order to account for 

contingencies such as non-response, resulting in a total sample size of 12,000 participants.  

 

2.4 Selection of study population 

All daytime male and female, intermediate and secondary, public and private schools registered with the 

MOE in Saudi Arabia were eligible to participate. Any student in the randomly chosen classroom of a 

selected school was eligible to participate. Evening schools and/or schools that serve special needs 

students were excluded. 

 

2.5 Refusal of school to participate in study and substitution of schools 

In the event that a school refused to participate in the study, a substituting school was randomly selected 

from the pool of schools that were from the same district/cluster of districts. A substituting school served 

the same gender and school level (intermediate or secondary) as the refusing school. In the capital city of 

Riyadh, where there are a large number of private schools, the school sector - public or private - was also 

maintained in substituting schools.  

 

2.6 Training of fieldwork teams and their roles 

Local fieldwork teams were recruited in each of the 13 regions. Due to cultural reasons, each region had 

at least 1 male team and 1 female team who were responsible for the data collection at male and female 

schools respectively. Depending on the magnitude of the region and the geographical distances between 

randomly selected schools, varying numbers of teams were recruited per region, with a total amounting 

to 52 teams around the country. Each of the teams underwent standardized and structured training prior 

to the commencement of the study.  

Due to the large number of team members throughout the country, training was done locally in each 

region. Training was also gender specific, with a male trainer providing the training session for the male 

regional team and a female trainer providing the same for the female regional team. A total of 34 training 

workshops were carried out (workshop was attended by more than one same-gender team if 

geographically not too distant). In order to accommodate for the large number of training sessions, either 
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Table 1. Student sampling per region 

 Region School district Number of male students Number of female students Total % 
Intermediate school 

level 
Secondary 

school level 
Intermediate 
school level 

Secondary 
school level 

 

1 Riyadh Riyadh 613 517 575 513 2,218  

Aflaj/HotabaniTameem/Wadi 
Dawaser 

37 32 27 25 121  

Kharj 50 42 45 41 178  
Algowaiiyah/Dawadmi/Afif 59 54 49 49 211  
Zulfi/Shaqra/Alghat/Majmaah 34 30 28 28 120  
Total  793 674 725 656 2,848 23.7 

2 Qasim Qasim 121 111 92 85 409  

Onaiza/Bikairiyah 22 18 26 26 92  
Alrass/Almithnib 24 20 28 26 98  
Total  167 148 146 138 599 5.0 

3 Makkah Makkah 200 152 187 159 698  

Jeddah 370 319 347 308 1,344  
Taif 165 148 144 129 586  
Qunfidah/Allaith 61 59 52 48 220  
Total  795 678 730 645 2,848 23.7 

4 Madinah Madinah/ Al Mahd 205 183 181 162 731  

Alola/Yanbu 49 44 43 40 176  
Total 254 227 224 202 907 7.6 

5 Eastern 
Province 

Sharqiah 287 250 262 244 1,043  

Ahsaa 144 121 139 131 535  
Hafr Al Baten 60 54 53 46 213  
Total  491 424 455 421 1,791 14.9 

6 Tabuk Tabuk 110 89 100 80 379  

Total 110 89 100 80 379 3.2 
7 AlJouf AlJouf 41 36 39 34 150  

Qurayyat 23 21 22 18 84  
Total  63 57 61 53 234 1.9 

8 Hail Hail  88 77 71 64 300  

Total 88 77 71 64 300 2.5 
9 Northern 

Borders 
Northern Borders 44 41 40 37 162  

Total  44 41 40 37 162 1.4 
10 
 

AlBaha 
 

AlBaha 34 33 29 30 126  

Almikhwah 18 19 16 15 68  
Total  51 52 45 45 193 1.6 

11 Aseer Aseer/SiraatAbaidah 139 126 135 114 2,305  

Bishah 53 48 44 42 187  
RijalAlma’a/Mahayel/Nimaas 71 71 53 48 243  
Total  264 246 232 205 947 7.9 

12 Jizan Jizan 102 86 138 109 435  

Sibya 73 61 0 0 134  
Total 175 147 138 109 569 4.7 

13 Najran Najran 72 56 55 44 227  

Total  72 56 55 44 227 1.9 
 3,367 2,916 3,021 2,696   

Overall Total 12,000   

 

the principle investigator or another trainer, who received ‘train-the-trainer’ workshop ahead of time, 

travelled to the respective region and carried out the full day training workshop. All regional fieldwork 

team members were expected to attend the training workshop. There they received structured and 

standardized training with hands-on practice. They also received the necessary handouts and additional 

material to facilitate successful data collection. 
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Each region had 1-2 regional coordinators who were responsible for liaising with the research team in 

Riyadh city. The regional coordinator was nominated from the School Health Department at the Ministry 

of Education. Each coordinator was provided with a list of the randomly selected schools in his/her 

respective region. He/she was then responsible to coordinate with the local schools to arrange a time to 

visit the school, introduce the study to the school and students, and to distribute the information letters 

and consent forms.  

The fieldwork teams consisted of at least four individuals: two data collectors and two 

phlebotomists/nurses. The data collectors were responsible for collecting the consent forms, ensuring 

that only students with consent participated, taking the anthropometric measurements, and 

distributing/collecting the questionnaires upon completion. They were also there to address any 

questions participating students may have had about the self-administered questionnaire. The 

phlebotomists/nurses were responsible for labeling the test tubes; drawing blood samples from those 

students who consented to blood extraction and centrifuging the blood sample for chemistry (refer to 

data collection- blood sampling and laboratory investigations, Section 2.7.10).  

All material and equipment necessary for data collection were prepared, packaged, and sent by the 

research team in Riyadh via courier to each of the respective regional teams. In order to subsequently be 

able to match various data from one participant and also to avoid errors in serial numbering of 

questionnaires and blood samples, computer printed barcodes, each with a unique serial number for each 

participant, were prepared and utilized in the data collection material. 

Further measures were taken to avoid mix up between participants’ questionnaire/anthropometric data 

and lab blood samples. The serial numbers were created so that they had a code embedded within them 

(Table 2). This was utilized as a quality check during data validation. No identifying material was provided 

that linked the student number with his/her name in order to ensure anonymity. 
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Table 2. Interpretation of 7-digit serial code 

Variable Number of digits 

Province (01= Riyadh) 2 

Gender (1= Male, 2= Female) 1 

School identification number 2 

Student number (1-50) 2 

Total 7 

 

2.7 Data collection 

Data collection involved 3 steps and was conducted in the following sequence:  

1) Blood sampling for laboratory investigations,  

2) Anthropometric measurements,  

3) Responding to a self-administered questionnaire. 

The local research coordinator visited participating schools at least one week prior to the scheduled data 

collection. An introduction to the study, an explanation of what would be required, and the various steps 

included were explained to the students. They were each given an introductory letter and consent form 

to take home to their parents/guardians. A student and his/her parent/guardian were both required to 

provide written consent/assent for student's participation in the study.   

2.7.1 Blood sampling and laboratory investigations 

Blood sampling was the first step in data collection, as participants had fasted for 12 hours. 

Breakfast was provided to students immediately after blood sampling was carried out in order to 

avoid any inconvenience. Two test tubes were used for blood collection for each individual: 

1) Tubes containing EDTA were used to assay the complete blood count (CBC) analysis, and 

2) Serum gel-separator tubes were used to collect blood for chemistry and hormone 

analysis. 
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Blood samples were transported via courier to the main clinical laboratory of King Abdulaziz 

Medical City in Riyadh within 24 hours from the time of collection and analysis/testing was carried 

out there. 

1) CBC analysis for assessing anemia 

The first tubes for CBC parameters such as hematocrit (HCT), hemoglobin (HB), red blood cells 

(RBC), white blood cells (WBC) and platelets (PLT) were analyzed immediately, without any 

further pretreatment by cell counter hematology analyzer (Abbott, USA), upon receipt in the 

laboratory. Other hematological parameters such as mean corpuscular hemoglobin (MCH), 

mean corpuscular hemoglobin concentration (MCHC), mean corpuscular volume (MCV), 

mean platelet volume (MPV), and red cell distribution width (RDW) were calculated based on 

the previous measured parameters. 

The 2001 World Health Organization (WHO) cut-off levels for hemoglobin were adopted (6), 

and accordingly anemia was defined as: 

! <12 g/dl for females ≥ 12 years 

! <12 g/dl for males 12-14 years and < 13.0 g/dl for males ≥15 years 

2) Chemistry tests for assessing Vitamin D status, diabetes and cardiovascular risks 

The second blood samples for chemistry tests were centrifuged for 10-15 minutes at 

3,000 RPM, separated, stored in deep freezers at -70°C for future analysis. Chemistry tests 

were performed for albumin, alkaline phosphatase, calcium, phosphorus, 

glutamyltranspeptidase, cholesterol, triglycerides, high-density lipoprotein, low-density 

lipoprotein and glucose using the automated chemistry analyzer Architect 16000 (Abbott, 

USA).  

Other hormones such as total 25-hydroxy vitamin D3, C-peptide and insulin levels were 

performed in serum samples using immunoassay analyzer Architect 2000 (Abbott, USA). 

Adjusted calcium was calculated whenever albumin level was affected using the following 

formula: Calcium + (40-Albumin) x 0.02 (mmol/L).  

The cut-off levels for total 25-hydroxy vitamin D3 as recommended by the Institute of 

Medicine were adopted (7):  

! Adequate vitamin D status: ≥ 50 nmol/L, 

! Deficient: < 50 nmol/L. 
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2.7.2 Anthropometric measurements 

Several anthropometric measurements were done, including height, weight, waist circumference, 

neck circumference and blood pressure.  

Students were lightly dressed and without shoes. Height was measured to the nearest 0.5 cm 

using a wall mounted height chart and weight was measured to the nearest 0.1 kg using an 

electronic scale (OmronSC100 digital scale, USA). The scale was calibrated prior to use at each 

site. Each student was asked to report his/her weight prior to measurement and this was 

documented as well.   

The waist circumference was measured at the midpoint between the costal margin and iliac crest 

at the end of expiration using a non-elastic flexible tape measure and was recorded to the nearest 

millimeter (mm) (8).  

Neck circumference was also measured using non-elastic flexible tape measured to the nearest 

1 mm at a point just below the larynx (thyroid cartilage) and perpendicular to the long axis of the 

neck (9). 

Blood pressure (BP) was measured by a digital BP monitor (Omron M2, Netherlands) on the right 

arm twice a few minutes apart and recorded as an average using appropriate cuff size.  

Clinical evidence of acanthosis nigricans at the nape of the neck was also looked for and 

documented. 

Upon entering data into database, the body mass index (BMI) was automatically calculated using 

the equation: weight (kg)/[height (m)]2 and plotted on the Center for Disease Control’s (CDC) BMI 

charts (10) to determine the BMI status of each student. The BMI of each student was interpreted 

to be underweight, healthy weight, overweight, or obese if < 5th percentile, between the 5th to 

< 85th percentile, between 85th to < 95th percentile, or equal to or greater than the 95th 

percentile respectively (11). 

2.7.3 Questionnaire 

A review of the literature was done to search for available questionnaires that address priority 

health risk behaviors among adolescents. The Youth Risk Behavior Survey (YRBS) (12) and the 

Global School-based Student Health Survey (GSHS) (13) were both found to be inspiring and 

covered many of the issues aimed to cover in our study, such as unhealthy dietary behaviors, 
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inadequate physical activity, behaviors that contribute to unintentional injuries and violence, 

tobacco use, and alcohol and drug use (12). Items that were found to be relevant to our study’s 

objectives were adopted for use and underwent cultural adaptation when relevant. Items that 

were found to be irrelevant or culturally insensitive were not included (e.g sexual behaviors that 

contribute to unintended pregnancy and sexually transmitted diseases).  

Furthermore, in order to achieve all objectives of our study, the domains covered in the 

psychosocial history taking that are widely used in adolescent clinical care also served as a guide. 

These domains are represented by the acronym HEEADSSS (14, 15) and refer to Home, Education, 

Eating, Activities, Drugs, Safety, Suicide, and Sexuality. Domains not covered in the YRBS or GSHS 

but present in HEEADSSS were also included and questions addressing those issues were 

developed. Such domains included home and education. Additionally, questions addressing 

access to health care/services and health knowledge were also added.  

Suicide was not directly addressed because of ethical considerations such as inability to acutely 

address the issue if a student were to report active suicidal ideations. Instead, mood and access 

to necessary support services were addressed. Sexuality, which is an important aspect of 

adolescent health, was also not addressed due to cultural sensitivities and the inappropriateness 

of addressing such a topic with local adolescents. (Table 3) shows the differences in domains 

covered by the YRBS, GSHS, and Jeeluna. 
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Table 3. Domains covered by YRBS, GSHS and Jeeluna 

 YRBS1 GSHS2 Jeeluna 

 

 

 

 

 

 

 

 

 

 

 

Nutrition Dietary behaviors Nutrition and dietary behaviors 

Body weight 

Physical activity  Physical activity Activities including physical activity and 

technology use 

- - Family 

- - School and education 

Safety - Safety 

- Hygiene - 

- - Sleep 

- Protective factors - 

Bullying Violence Violence and bullying 

Violence 

Suicide - - 

Tobacco Tobacco Tobacco and substance use 

Alcohol Alcohol 

Drugs Drugs 

Marijuana 

- Mental health Health, including mental health 

- - Health Services  

(needs and access) 

Health related 

topics 

- Health knowledge 

Sexual behavior Sexual behavior - 

1YRBS: Youth Risk Behavior Surveillance; 2GSHS: Global School-based Student Health Survey 

DO
M
AI
N
S  
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The questionnaire drafts went through several rounds of expert review and refinement. Thereafter, this 

was tested on a pilot sample of adolescents. Questions or statements that were found difficult, unclear, 

or ambiguous to the adolescents to comprehend were further refined and/or modified. Examples in 

order to clarify some questions were added, e.g., examples of main meals, snacks, vegetables, energy 

drinks, etc. in order to provide more concrete information; some terms required more emphasis (e.g. 

‘weekday’ versus ‘weekend’ in questions 50-51, ‘self’ in question 88); and option to choose more than 

one response if needed was added to a few questions (questions 48, 75, 102 and 103). No questionnaire 

items were found to be inappropriate or distressing to the pilot sample of students and hence, none of 

the questions were completely eliminated and no additional questions were added. The final edited 

version of the questionnaire was utilized in the study. 

 

The final questionnaire included eleven domains with 103 questions:  

1) Family: 9 questions 

2) Education/schooling: 5 questions 

3) Nutrition/dietary behaviors: 15 questions 

4) Activities, including physical activity and technology use (sedentary activity): 12 

questions 

5) Safety: 8 questions 

6) Sleep: 4 questions 

7) Violence and bullying: 7 questions 

8) Tobacco and substance use: 22 questions 

9) Health: 4 questions 

10) Health services: 7 questions 

11) Health knowledge: 10 questions 

 

Participants self-responded to the questionnaire, which took approximately 35-45 minutes to 

complete. Any questions students had concerning the questionnaire were directed to and 

addressed by the data collector visiting the school. 
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2.8 Data management 

Collected data were entered into two different databases, namely, the anthropometric measures and the 

questionnaire data in one web-based database, and the laboratory data into the Laboratory Information 

Systems (LIS) database utilized at King Abdulaziz Medical City in Riyadh. Data from both databases were 

thereafter extracted and merged based on the unique student serial number. Data were checked for 

inconsistencies and extreme values as a first step of data cleaning. Moreover, missing data were checked 

and attempts to retrieve it were done by going back to the original data collection forms. Cross checking 

of different variables was also done to identify any data errors.  Data management was carried out by 

checking the frequency distribution of each variable, and modifications (such as lumping groups together) 

was carried out when needed.   

 

2.9 Statistical methods 

We created weights based on the probability of selection of students within each school.  Schools were 

selected using probability proportional to size.  The sample was stratified by gender and grades 

(intermediate and secondary).  We used Statistical Analysis Software (SAS, version 9; SAS Institute, Cary, 

North Carolina, USA) SURVEYFREQ procedure to analyze the data and adjust for the complex sampling 

design. Descriptive statistics was carried out by calculating means and standard deviations for continuous 

variables, and frequency and percentages for categorical variables. Prevalence rates of different 

characteristics along with their 95% confidence intervals (CI) were also calculated. Inferential statistics, 

mainly comparing results of different groups was carried out using Student’s t-test for continuous data 

and Chi-square tests for categorical ones. A p-value of < 0.05 was considered to indicate statistical 

significance. Graphical representations, including geographical mapping using geographic information 

system (GIS), for different variables were carried out as appropriate. 

 

2.10 Ethics and regulatory approval 

2.10.1 Ethics approval 

This study was performed in agreement with the International Ethical Guidelines for  

Epidemiological Studies (Geneva, World Health Organization, 2008) (16). 

The institutional review board (IRB) and ethics committee at King Abdullah International Medical 

Research Center (KAIMRC) rigorously reviewed and approved the study protocol and the consent 
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forms prior to the commencement of the study. Thereafter, consent to carry out the study was 

obtained from the Ministry of Education.  

At each of the randomly selected schools, consent was obtained from the school’s principal. 

Finally, parental consent as well as student assent were obtained. Students were ensured that 

participation in the study was completely voluntary and would not affect their school grades in 

any way. All students were ensured that their information and responses would remain 

confidential and anonymous.  

In the event that critically abnormal results were found on laboratory investigations, a tracking 

method was initiated in order to alert the student/family of the need to visit his/her local 

physician. 

 

2.10.2 Regulatory approval 

The study was performed in compliance with applicable local regulations, Good Epidemiological 

Practice (GEP) guidelines, KAIMRC Policies, including the archiving of essential documents, and 

the Ministry of Education.  

The study gained full regulatory approval and the research study protocol was issued with the 

following number: RC08-092. 
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Abstract  

Purpose: With the increasing burden of non-communicable disease, adolescence is viewed as an 

opportune time to prevent the onset of certain behaviors and promote healthy states.  Though 

adolescents comprise a considerable portion of Saudi Arabia’s population, they have received insufficient 

attention and indicators of their health status, as a first step in a prevention cycle are unavailable. This 

study was carried out with the aim of identifying the health risk behaviors and health status of adolescents 

in Saudi Arabia. 

Methods: This cross-sectional, school-based study was carried out in all 13 regions of Saudi Arabia. 

Through multistage, cluster, random sampling, intermediate, and secondary school students were invited 

to participate.  Data were collected by means of a self-administered questionnaire addressing health risk 

behaviors and health status including mental health and chronic illness, clinical anthropometric 

measurements, and laboratory investigations. 

Results: A total of 12,575 adolescents participated.  Various health risk behaviors, including dietary and 

sedentary behaviors, lack of safety measures, tobacco use, bullying, and violence were highly prevalent.  

Twenty-seven percent of adolescents self-reported having a chronic health condition, 14.3% reported 

having symptoms suggestive of depression, and 30% were overweight/obese; 95.6% were vitamin D 

deficient; and 11% of adolescents were anemic. 

Conclusion: Behaviors and conditions known to persist into adulthood and result in morbidity and 

premature mortality are prevalent among adolescents in Saudi Arabia. Preventive measures and local 

health policies are urgently needed and can impact adolescents as well as future adults.  Establishing 

adolescent health surveillance is necessary to monitor trends and impacts of such measures. 

 

Keywords: adolescent; risky behaviors; chronic illness; health status; surveillance; Saudi Arabia 

Implications and Contribution 

Though adolescents constitute a significant portion of Saudi Arabia’s population, little is known about 

their health status. This nationally representative study has identified the high prevalence of health risk 

behaviors and salient health conditions which, for the first time, will serve as adolescent health indicators 

and support policy and program development. 
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Introduction 

Improvement has been seen in public health in recent decades with decreasing infant mortality rates and 

advances in prevention and treatment of communicable disease [1-4]. During the same period, however, 

the burden of non-communicable disease (NCD) has been increasing [3-4], with 63% of global deaths in 

2008 being caused by NCD [5].  Attention has therefore turned to how nations can advance efforts that 

impact the onset of risky behaviors associated with NCD [6]. This has led to a focus on adolescence and to 

the opportunities to promote health and prevent onset of risk behaviors that are known to persist into 

adulthood and result in less positive adult outcomes and premature death [6].  

Adolescence, a time of opportunity, has gained increasing global attention [2,7,8]. It is the transitional 

period from childhood to adulthood corresponding to 10-19 years of age, roughly corresponding to the 

age of onset of puberty and onset of adult identity, respectively [9].  Many physical, cognitive, emotional, 

and social developmental changes occur during this period [10], and experimentation and risk behaviors 

may begin.  Due to the prevalence of many health risk behaviors as well as specific health problems, 

specific clinical guidelines and recommendations have been published to guide healthcare providers in 

screening practices and approach to adolescents [11,12]. Leading global organizations and scientific 

journals have dedicated special reports [2] or special series [7] to adolescence. 

Eighty-eight percent of the world’s 1.2 billion adolescents live in developing countries with a considerable 

number living in the Arab World [2]. Despite the youth bulge witnessed in this region, national datasets 

on adolescents are lacking and there is a shortage of adolescent health services and programs [13]. 

The Kingdom of Saudi Arabia (KSA) is the largest country in the Arabian Peninsula, with a population 

exceeding 27 million and with almost 20% of its population being adolescents aged 10-19 years [14].  

There is a paucity of literature addressing the health needs and health risks of adolescents in KSA, with 

none representative of national needs.  National indicators addressing the health status of adolescents 

which are necessary for guiding policy and decision makers in establishing the required services, 

programs, and future national strategic plans are therefore unavailable. Concrete and workable 

recommendations on improving school health and on directing resources towards priority health risk 

behaviors in the adolescent age group are also necessary.  A surveillance system, such as that available in 

some countries [15] and which allows for identification of trends, does not exist. The national population 

health study we present here, ‘Jeeluna’ (Arabic for ‘Our Generation’), was therefore conceived with the 

Time for an adolescent health surveillance system

35



 
 

aim of identifying the health needs and status of adolescents in KSA. The purpose of this paper is to 

identify the health risk behaviors and health conditions of adolescents in KSA.  

 

Methods 

Setting 

This school-based, national cross-sectional study was conducted in all 13 regions of KSA. Variations in 

some local cultural values/norms may exist in different geographical areas/regions.  

 

Education system in Saudi Arabia 

Pre-primary, primary, intermediate, and secondary school education are under the jurisdiction of the 

Ministry of Education (MOE) [16].	 	Schools are gender segregated. Classic Arabic language is used in 

education and is understood by all despite the differences in regional dialects.  In 2011, the overall literacy 

rate among youth aged 15-24 years was 98% [17]. Private education is important in addition to public 

education and is supervised by the MOE. In 2007, 6.4% and 13.4% of intermediate and secondary school 

students respectively were enrolled in private schools [18].  

 

Participants’ sampling and sample size 

The number of schools to participate was calculated on the assumption that an average of 50 students 

would participate from each school. A sample size of 11,361 was determined to estimate the population 

proportions of different characteristics with a prevalence of 30%, a 1% margin of error and a 99% 

confidence, taking the multi-level nature of having pupils within schools, within type, within regions, and 

within gender into account.  The sample size was additionally increased by 5% to account for contingencies 

such as non-response, resulting in a total sample size of 12,000 participants. 

We used a stratified, cluster, random sampling procedure.  Within each of the regions, school districts 

exist, totaling to 45 districts.  Based on student population per region, district, gender, and school level, 

proportionate sampling for each district was made to identify the sample size per district. School districts 

with small student populations were grouped with neighboring district(s) to form a cluster from which 

random selection took place. For such cluster districts, the sample size was proportionate to the collective 
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student population of the combined districts. A total of 10 cluster districts were formed (6 clusters made 

of 2 districts; 3 clusters made of 3 districts; and 1 cluster made of 4 districts). Along with the twenty 

individual districts, the final number of districts from which the sampling took place was therefore 30 

districts. 

A list of intermediate and secondary schools enlisted with the MOE served as a source from which schools 

were drawn using computer-based randomized sampling.  Through stratification, a good representation 

of both genders and the number of intermediate versus secondary school students in each of the regions 

was ensured.  

Classes within selected schools were randomly selected.  Sampling was clustered by inviting all students 

from a selected class to participate.  An information letter was sent to students and parents, and their 

consent, as well as student assent, were obtained. 

 

School Inclusion/exclusion criteria. Any male/female, intermediate/secondary, public/private school in a 

Saudi Arabian city/town that functions during the day was eligible. Evening schools and schools that only 

serve special needs students were excluded.  

      

Data collection 

Data collecting teams (field teams) were identified for each region/district.  Each team was led by a 

regional/district coordinator who was nominated by the MOE.  Teams consisted of two data collectors 

and two phlebotomists or nurses.  All received standardized training prior to the fieldwork [19]. Data 

collection involved 3 steps: (1) administration of self-administered questionnaire; (2) anthropometric 

measurements; and (3) blood sampling for laboratory investigations. 

 

Administration of self-administered questionnaire. A review of the literature was done to search for 

available questionnaires that address priority health risk behaviors among adolescents. The Youth Risk 

Behavior Survey (YRBS) [15] and the Global School-based Student Health Survey (GSHS) [20] cover many 

of these. Items relevant to our study’s objectives were adopted and underwent cultural adaptation when 

relevant. Items that were found to be culturally inappropriate were not included (e.g., sexual behaviors 
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and sexually transmitted diseases). To address psychosocial domains as done in adolescent clinical care 

[21], questions regarding home and education were added, as were questions pertaining to health status.  

The final questionnaire included 11 domains [19]: family; education/schooling; nutrition/dietary 

behaviors; activities, including physical activity and technology use (sedentary activity); safety; sleep; 

violence and bullying; tobacco and substance use; health; health services; and health knowledge.  

Students were ensured that their responses would remain anonymous and confidential. 

 

Anthropometric measurements. Height was measured to the nearest 0.5 cm and weight to the nearest 0.1 

kg using an electronic scale (Omron SC100 digital scale). The calculated body mass index (BMI) was plotted 

on the Center for Disease Control and Prevention (CDC) BMI charts [22]. BMI’s were interpreted, based on 

the norm for age and sex, to be underweight, healthy weight, overweight, or obese if <5th, 5th - <85th, 85th 

- <95th, or ≥95th percentiles respectively. 

 

Laboratory investigations. Blood samples were analyzed for hemoglobin (HB) by cell counter hematology 

analyzer (Abbott, IL,	 USA). Total 25-hydroxy vitamin D3 was measured in serum samples using 

immunoassay analyzer Architect 2000 (Abbott, IL,	USA).    

 

Data analysis  

Data were weighted to account for the probability of selection of students within each school, and the 

probability of selection of schools, stratified by gender and grade (intermediate and secondary), within 

each district.  We used Statistical Analysis Software (SAS) SURVEYFREQ procedure to analyze the data and 

adjust for the complex sampling design.  Means and standard deviations for continuous variables and 

frequencies and percentages for categorical variables were calculated. Gender differences were detected 

by Chi square tests. 

 

Ethical considerations 

The ethics committee at King Abdullah International Medical Research Center reviewed and approved this 

study prior to commencement, as did the MOE.  Permission from the selected schools’ principals, active 

written parental consent, and student assent were all necessary. The written background information that 
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was provided to students and parents clearly stated some of the (‘sensitive’) issues that would be 

addressed.  Students were given the option to opt out of blood sampling. 

Results  

School and student’s response rates 

 

A total of 282 schools were invited to participate; 21 schools refused (92.5% school response 

rate).  Schools mainly refused because of conflicting times with other activities.  The ‘gatekeeper’ 

to one school district was not responsive, and several failed attempts were made to schedule 

training and site visits there with no clear reason as to why. Based on the sampling strategy, four 

schools were supposed to participate from that district.   Schools refusing participation, except 

for the four schools in the last district described (i.e., 17 schools), were replaced by another 

school based on random selection according to the original criteria for selection.  A total of 278 

schools participated in the final sample.  As for the district that did not participate, neighboring 

districts within the same region did participate, and therefore participation from all regions 

occurred.  

A total of 12,575 students participated.  Based on the number of invitations distributed, 32.7% 

of invitees participated.  Many field teams only recruited the minimum requirement of 50 

students/school despite receiving a larger number of positive consents, and this has contributed 

to the above student response rate. The final participant sample, however, was consistent with 

the original population proportion-sampling frame.  Furthermore, weighting of the data was 

carried out in order to ensure national representation of the sample. 

Participants’ demographics 

 

 Fifty-one percent were boys and the mean age of participants was 15.8 ± 3.4 years. Fifty-one 

percent of students were in secondary school and 87.3% were of Saudi Arabian origin. Table 1 

shows the socio-demographics of participants. 
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Health risk behaviors and health status 

 

Health risk behaviors 

Table 2 shows the prevalence of some of the important health risk behaviors and how they 

compare between the genders. 
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Dietary Behaviors. Only 54.8% were found to consume breakfast daily or most of the time. Thirty-eight 

percent and 54.3% of adolescents had at least one serving of fruit or vegetables per day respectively. 

Thirty-eight percent and 21.8% reported drinking at least two carbonated beverages or one energy drink 

daily, respectively. 

 

Activities. Almost half (45%) of all adolescents did not engage in any physical exercise and only 13.7% had 

exercised daily for at least 30 minutes during the seven days preceding participation in the study. Females 

reported complete absence of exercise much more than males (59.3% vs. 31.7%, p <0.0001).  

As for sedentary activities, 42.4% of adolescents reported spending at least two hours per day watching 

television.  Considerable amounts of time were spent performing other sedentary activities. 

 

Behaviors affecting traffic safety. Only 13.8% reported seat belt use sometimes or always when 

passengers in a vehicle, while 35% had ever been in a car accident. Eighteen percent drove their parent’s 

car without permission.  

 

Sleep. More than half (59%) had less than eight hours of sleep on weeknights. This was reported less on 

weekends, with 42.9% sleeping for similar duration. 
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Bullying and violence. Twenty-five percent reported exposure to bullying at school during the 30 days 

preceding the study.  As for physical violence, 20.8% and 19.7% were involved in such at school or in the 

community respectively, during the preceding 12 months. 

 

Tobacco and substance use. Sixteen percent and 10.5% had ever smoked cigarettes or sheesha 

(waterpipe), respectively.  Sixteen percent reported solvent sniffing in the preceding month with females 

reporting this more than males (21.4% vs. 11.5%, p <0.0001). Frequencies of misusing prescription 

medications and other substances were lower. 

 

Health status 

Table 3 shows the health status among adolescents in KSA per gender. 

 

Self-reported chronic health conditions. Overall prevalence of self-reported chronic illness was 27.3%, with 

a total of 5.9% having at least one comorbidity. Bronchial asthma was the most common condition 

reported as the most common condition with prevalence of 8.4%. This was followed by other allergic 

conditions and hematological disorders.  

 

Self-reported mental health symptoms. Fourteen percent reported having depressive symptoms most of 

the time/always, and 6.7% had symptoms suggestive of anxiety most of the time/always during the past 

12 months. Symptoms of an underlying mental health problem were significantly more prevalent among 

females (p <.0001). 

 

Measured indicators of health status. (1) Weight. Only 54.8% of adolescents had healthy weights. Thirty 

percent were overweight or obese, and 15.2% were underweight. (2) Vitamin D. The majority (95.6%) of 

adolescents were vitamin D deficient (<50 nmol/L). (3) Hemoglobin. Eleven percent of adolescents were 

anemic. 
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Discussion  

 

This study has shed light on the status of health risk behaviors and health status among adolescents in 

KSA. Our results show that many of these behaviors that put adolescents at risk for serious health 

problems exist and indeed such problems are saliently present (chronic illness, weight problems).  

Adolescents in KSA generally reported poor dietary behaviors.  Some are comparable to what has been 

reported regionally [23-26] or globally [27], though others, such as low fruit and vegetable intake and high 

soft drink consumption, were found to be even worse among our population.  This is much lower than the 

daily recommended serving intake, yet despite this low threshold, our adolescents continue to have 

minimal fruit and vegetable intake.  Energy drink consumption internationally has been found to be 

variable with 5-28% of adolescents reporting consumption [28,29]. 

Lack of physical activity was found to be far more prevalent than desirable, and time spent with sedentary 

activities is similar to regional findings.  This may be attributed to the limited engagement in outdoor 

activities, due to cultural practices and hot weather conditions. Lack of recreational facilities and 

inadequate education on the importance of physical activity may also be contributing to this difference. 

The strikingly less physical activity and more sedentary lifestyle among females may be attributed to less 

outdoor exposure because of cultural factors and lack of physical education (PE) in girl’s schools.  

Furthermore, where available, PE is sometimes provided only once weekly and is often viewed as a 

supplementary class that students sometimes choose not to engage in.  

Our findings related to traffic safety are alarming. They are worse than that reported in the United States 

(US) [27]. This may explain why disability associated with road traffic accidents has been found to increase 

in the region [3].  Local legislation mandates seat belt use for drivers and front seat passengers, yet is not 

enforced.  Education on this matter and law enforcement by the government are essential.  Males were 

significantly more likely than females to drive a parent’s car without permission, and this can be explained 

by the fact that females are not allowed to drive in the country. 

Exposure to bullying or violence, which are health risks in childhood and adulthood [30], were prevalent 

to extents found elsewhere [23-25,27].  Unfortunately, both conditions have received insufficient 

attention locally and further steps to address and prevent these behaviors are necessary. 

Exploratory behaviors, which may persist into long-term addictions and consequent health problems, 

often begin in adolescence. The overall self-reported prevalence of having ever used tobacco or other 

Time for an adolescent health surveillance system

43



 
 

substances was much lower among our population as compared to adolescents in other parts of the world. 

Alcohol is legally banned in KSA.  As such, accessibility is limited, and its consumption is associated with 

religious and cultural stigma. Sheesha (waterpipe) smoking is a practice seen particularly in the Middle 

East and India.  Unfortunately, it has been gaining popularity among youth globally, especially with youth 

immigrants from Middle Eastern countries [31].  On the other hand, we found a higher prevalence of 

solvent sniffing. As the accessibility to such substances is easier, adolescents might tend to resort to these 

choices. The higher prevalence seen among females may be explained by limited unsupervised outdoor 

access and hence the potential convenience of accessing solvents. Saudi Arabian society is conservative 

and addressing these behaviors, which are considered to be taboo, is a challenge within itself.  The 

reported prevalence of these behaviors may therefore be an underestimate. 

There is lack of population-based studies addressing adolescent chronic disease in the region.  Our findings 

showed that bronchial asthma was the most prevalent chronic disease.  These findings are similar to that 

reported in the US [32], yet lower than reports from the United Arab Emirates (UAE) [33]. Though diabetes 

was the least reported condition among our students, it has a higher prevalence than that reported among 

US adolescents (0.5%) [34]. Furthermore, with the high rates of overweight and obesity that we found, 

monitoring for diabetes in at-risk individuals, as well as educating adolescents about possible symptoms 

is important.  The prevalent symptoms suggestive of depression and anxiety are not surprising and gender 

differences are known to exist.  Nonetheless, appropriate attention to these conditions is warranted. 

As for measured indicators of health status, only half of our adolescents had a healthy weight. These 

findings are consistent with reports from the UAE and US [23,27], yet differ from that in Jordan who have 

3.9% prevalence of overweight [26], and Kuwait where half of the students are overweight and 22.6% are 

obese [25]. These differences are observed in spite of comparable physical activity and dietary behaviors. 

The only exception to these behaviors was consumption of carbonated beverages that was found to be 

lower and higher in Jordan and Kuwait, respectively, in comparison to our findings.  Further studies 

focusing on the impact and contribution of carbonated beverages on weight gain as well as addressing 

other aspects of diet and nutrition are necessary. The high prevalence of overweight and obese 

adolescents tracks into adulthood, where 36.5% and 21.9% of adults in Saudi Arabia suffer from obesity 

or diabetes respectively [35]. 

Vitamin D deficiency has been a source of concern globally.  It has been found to be most prevalent in 

South Asia and the Middle East [36].  Our findings have shown higher prevalence of vitamin D deficiency 
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than that reported in neighboring countries [37]. Further analysis to identify the determinants of vitamin 

D levels is necessary, as are studies to explore optimal levels for our local adolescent population.  

According to the World Health Organization (WHO), our measured prevalence of anemia is considered to 

be within the mild category of public health significance [38]. Our findings though are higher than reports 

from the UAE [39]. 

Declining student response rates have been witnessed over the years [40]. The potential for non-response 

bias cannot be denied.  We further analyzed to determine whether the characteristics of schools and 

participants differed between high-response rate and low-response rate-schools.  We found no difference 

in characteristics and key adolescent risk behaviors and health conditions (p > .05).  Furthermore, 

weighting was carried out so as to ensure representativeness of the data. The minimum recruitment of 

students despite larger numbers giving consent, as described above in students’ response rate subsection, 

has contributed to the low response rate. We speculate two additional points may have contributed to 

our response rates: 1) students and/or parents may have been reluctant to participate in a study 

addressing some sensitive issues.  Saudi Arabian society is a conservative one, and several of the issues 

addressed are considered to be taboo; and 2) being the first national population-based study on 

adolescents, students and/or families may have not realized the importance or relevance of such research.  

Whether non-respondents are more or less involved in risky behaviors or have varying chronic health 

conditions is unknown.  Similarly, adolescents who were absent on the day of the survey, who have 

dropped out of school, or who have certain disabilities may have had different needs and behaviors. 

Further strategies to enhance response rates in the future are necessary. 

Jeeluna is the first large scale adolescent population study conducted in Saudi Arabia and one of the 

largest studies in the region.  To our knowledge, it is the first population-based study that addresses, along 

with health risk behaviors, the health statues of adolescents and the prevalence of chronic conditions.  

The burden of adolescents’ suffering is largely preventable and further delay in addressing the existing 

gaps between regional demographics and the current youth bulge and the paucity of services and 

programs dedicated to serve our adolescents will only result in national, economic, and social crisis.  

We are optimistic that this rich information on the adolescents of KSA will be the drive for informing 

government policy and for establishing the necessary programs and services to address the needs of 

adolescents and support their health promotion.  Our results support the importance of establishing a 

surveillance system with the data from this first round of Jeeluna serving as the baseline. This will allow a 

true public health approach in which we will be able to address local trends and compare adolescent 
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indicators across nations and regions. In order to build a public health regulatory cycle, repeated 

monitoring of health determinants and health status is needed that feed into and evaluate results of 

interventions to improve adolescent health which seem badly needed. 

 

  

Chapter 3

46



 
 

List of Abbreviations 

 NCD: Non-communicable disease  

 KSA:  Kingdom of Saudi Arabia 

BMI: body mass index  

 MOE: Ministry of Education  

 YRBS: Youth Risk Behavior Survey  

 GSHS: Global School-based Health Survey  

 HB: Hemoglobin  

 SAS: Statistical Analysis Software  

 CI: Confidence Intervals  

 US: United States  

             UAE: United Arab Emirates  

 WHO: World Health Organization  
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Abstract 

 

Background and Objective: Adolescence is considered to be a pivotal point in which optimum nutrition 

and eating habits are developed. Although tackling the obesity epidemic has been much discussed, 

addressing the issue of underweight and body image is often neglected. This study was carried out to get 

a better understanding of underweight status among adolescents in Saudi Arabia and exploring self-

perceptions of body image and weight loss measures among underweight adolescents. 

 

Methods: Data from Jeeluna®, a national cross-sectional school-based survey were utilized. Jeeluna® 

assessed the health status and health-risk behaviors of adolescents in school through data obtained by a 

self-administered questionnaire, anthropologic measurements, and laboratory investigations. 

 

Results: A total of 12,463 adolescents participated. Eighteen percent of adolescent males and 12.4% of 

females were found to be underweight, representing 14.9% of adolescents collectively. Forty-five percent 

of underweight participants were happy with their weight. Underweight females between the age group 

of 10 and 14 years were the most likely to believe that they still need to lose weight (16.0%) followed by 

females aged 15-19 years (9.7%). Underweight females aged 10-14 years were also the group most likely 

to engage in purging (1.6%). Stepwise logistic regression found that the strongest association with being 

underweight was with having a lower household income (OR 2.0, CI 1.5e2.7) and having more than 5 

siblings (OR 1.8, CI 1.5e2.3). 

 

Conclusion: Underweight status is prevalent among adolescents in Saudi Arabia and deserves more 

attention as a public health issue. Distorted body image and disordered eating behaviors exist, 

necessitating further investigation of underlying causes. 

 

 

Keywords: Adolescent, Underweight, Body image, Low BMI, Health status, Kingdom of Saudi Arabia 
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1. Introduction 

Adolescence, the age of 10 to 19 years, is a time of critical development in an individual’s cognitive, 

emotional and social characteristics, as well as their physical growth and development. The study of this 

important age group has gained global attention as it represents a critical intervention point, as we now 

know through the life course lens to health, that in order to decrease disease burden in adulthood, we 

need to promote healthy lifestyle and prevent risky behaviors in adolescence. 1, 2, 3  

Around 1.2 billion of the world’s total population are considered to be in adolescent age group, 88% of 

which are in developing countries including the Arab world.4 As for the Kingdom of Saudi Arabia (KSA), 

around 14.5% of the 33 million total population are comprised of this age group.5 Yet focused attention 

and literature dedicated to the health needs of adolescents in the region which is essential in guiding 

policy has only been generated in the past several years.6  

One area of study is the nutritional profile of adolescents, which is essential to inform decision making 

due to dietary behavior playing a crucial role in development and is a prerequisite for decreasing disease 

burden in adulthood. While obesity in adolescents is on the rise and certainly receives much attention, 

this condition now co-exists with underweight. The consequence of this paradox is often referred to as 

“the double burden of malnutrition” and presents a challenge to public health.7 Being underweight has 

been associated with a variety of conditions including musculoskeletal, respiratory, intestinal, adverse 

pregnancy outcomes and psychiatric disorders. 8, 9 as well as stunting, pubertal delay, and a weakened 

immune system.10 

Global health reports have shown that although obesity rates are on the rise, rates of moderate or severe 

underweight are higher than rates of obesity among children and adolescents – as defined by World 

Health Organization (WHO) guidelines. This burden is increasingly concentrated in Africa and South Asia. 

Globally, the prevalence of moderate to severe underweight was 8.4% and 12.4% among boys and girls 

respectively in 2016.11 

While available studies on adolescent nutritional profile in KSA have largely focused on obesity which is 

seen as an epidemic, there are very limited studies examining the other extreme of body mass index (BMI) 

in adolescents. One available study in done in Riyadh seems to suggest that underweight prevalence is 

alarmingly high compared to other similar countries in the region. 12 However, their sample size was 

limited and only included females 12-15 years. The only nationally representative study addressing this in 
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the KSA is the Jeeluna® study in which we reported the prevalence of underweight (BMI below the 5th 

centile for age and gender) to be 15.2% among a sample of over 12,500 adolescents.6 

With our current study, we aim to build on previously reported results by using the Jeeluna data to get a 

better understanding of underweight among adolescents in the KSA. We explore self-perceptions of body 

image and weight loss measures among underweight adolescents and identify gender differences. 

2. Methods:  

Data for this study was taken from the Jeeluna® study, which is a school-based, national, cross-sectional 

study conducted in 282 schools across all 13 regions of KSA in the academic year of 2011-2012. The study 

used a student population proportionate, stratified, multi-stage, clustered sampling method to select a 

representative sample of adolescents. Data collection teams in all regions received standardized training 

for data collection. Data collection involved a self-administered questionnaire, anthropometric 

measurements, and blood samples for laboratory investigations.  

The self-administered questionnaire was guided by pre-existing internationally recognized surveys with 

psychometric properties aimed to address health risk behaviors among adolescents. Details of the study 

methods have been previously published.6 Trained staff measured the height to the nearest 0.5 cm using 

a wall mounted height chart and weight to the nearest 0.1 kg using a digital scale while students were 

lightly dressed and without shoes. BMIs were interpreted based percentiles of the norm for age and sex, 

to be underweight if <5th, healthy weight if between 5th and <85th, overweight if between 85th and <95th, 

or obese if 95th or more, in accordance to the Center for Disease Control (CDC) growth charts.13 Data was 

weighted to ensure that it is nationally representative. Domains relevant to this study include (1) family; 

(2) educational level; (3) nutrition and dietary behaviors; (4) activities, including physical activity, and (5) 

health status. These relevant variables were extracted from the data set and analyzed.  

Dietary behavior was assessed by participants answering the following questions in the self-administered 

questionnaire: “during the past 7 days, why did you skip meals?”, “are you currently on a diet for weight 

loss?” and “what have you done in order to lose weight?” Those who answered the last question as “I 

took weight-loss medications” or “I vomited after eating” were considered to be purging and coded as 

such in the analysis. Body image was assessed by the question “what do you think of your body” in which 

participants could answer: “I am happy with the way my body looks”, “I think I need to lose some weight”, 

“I think I need to gain some weight”. 
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Additionally, other variables of interest in the questionnaire were: age, gender, area of residence (urban 

or rural), nationality, school grade, how often they engaged in exercise, and whether they have been 

diagnosed with a chronic or mental illness. In order to get an idea about socioeconomic status (SES), the 

following two questions were asked: “What is your family’s total monthly income?” and “How many full 

siblings do you have?”    

Data analysis was performed using SPSS version 25.0 (SPSS Inc., 2017). Descriptive analysis was conducted 

as the first step of analysis. Participants were described in terms of their socio-demographic 

characteristics. The association between dietary behaviors and weight of the participants was evaluated 

using chi-square test. Odds ratio and 95% confidence intervals were calculated for each of the potential 

explanatory variables in relation to the outcome (underweight). A significance level of less than 0.05 was 

used for all statistical tests.   

Ethical approval for the study was obtained from the Institutional Review Board (IRB) at King Abdullah 

International Medical Research Center (KAIMRC), and the Ministry of Education. Consent forms were 

obtained from parents and students, prior to participation in the study. 

3. Results 

A total of 12,463 adolescents participated. Fifty-one percent were males. Participant’s ages ranged 

between 10 and 19 years, with a mean of 15.8 years (±1.8). The large majority of the students were of 

Saudi nationality (82.8%) and lived in urban cities (97.9%).  Eighteen percent of males and 12.4% of 

females were found to be underweight according to CDC definition, representing 14.9 % of adolescents 

collectively. Of the participants (52.6%) had more than 5 siblings, and (34.9%) had between 3 and 5.  

Disparities can be noted among adolescents in different regions within the KSA as shown in (Table 1). With 

Madinah having the highest frequency of underweight males (28.3%) and Najran having the highest 

frequency among females (29.0%), the Northern Borders region having the lowest for males (1.0%) and 

Aljouf having the lowest for females (3.1%) p-value < 0.05 
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Table 1: Prevalence of underweight by region    

Region 
Male Female 
Total  
(N) 

Underweight  
N (%) 

Total  
(N) 

Underweight  
N (%) 

Riyadh 1218 219 (18.0) 1377 172 (12.5) 
Qasim 380  44 (11.6) 344 36 (10.5) 
Makkah 1598 261 (16.3) 1185 172 (14.5) 
Madinah 509 144 (28.3) 426 58 (13.6) 
Eastern province 878 117 (13.3) 959 75 (7.8) 
Tabuk 133 12 (9.0) 200 9 (4.5) 
Aljouf 164 34 (20.7) 194 6 (3.1) 
Hail 200 24 (12.0) 154 13 (8.4) 
Northen borders 98 1 (1.0) 114 10 (8.8) 
Albaha 117 28 (23.9) 191 23 (12.0) 
Aseer 409 102 (24.9) 360 72 (20.0) 
Jizan 377 106 (28.1) 223 47 (21.1) 
Najran 191 42 (22.0) 107 31 (29.0) 
All 6272 1134 (18.1) 5834 724 (12.4) 

 

Figure 1 depicts the prevalence of underweight by age for both males and females. A similar trend is 

observed among both genders where prevalence peaks at the age of 12 for males and 13 for females then 

declines and stabilizes for the rest of adolescence. However, males start off at the age of 10 and 11 with 

much lower rates compared to females then rapidly increases to the peak. This peak may be explained by 

the growth spurt occurring at puberty which may coincide with the time of the peak.  
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Figure 1: Prevalence of underweight by age  

 

The relationship between body image perception, weight-loss behaviors, and weight status is summarized 

in Table 2. Underweight participants were more likely to report that they do not skip meals in the past 7 

days. Forty-five percent of underweight participants said that they were happy with their body, not 

acknowledging that they need to gain weight, compared with 51.1% of healthy weight. This was further 

examined in Table 3 where the results were broken down based on age group and gender. It was found 

that underweight females between the ages of 10-14 were the most likely group to believe that they need 

to lose weight despite being underweight (16.0%) followed by females aged 15-19 years (9.7%). Females 

aged 15-19 years were also most likely to believe they needed to gain weight (50.9 %).  
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Table 2: Relationship between body image perception, weight-loss behaviors, and weight of the 

participants   

            Nutritional behavior 
 

Underweight Normal weight   
p-value   

Why did you skip some meals in the past seven days?    <0.01 
      I did not skip meals 695 (38.2) 2254 (34.8)  
      I did not feel hungry 610 (33.5) 2009 (31.0)  
      I want to lose weight 92 (5.1) 989 (15.3)  
      No food 31 (1.7) 93 (1.4)  
      I did not feel comfortable to the available food 168 (9.2) 531 (8.2)  
      Other reasons 223 (12.3) 598 (9.2)  
What do you think about your weight/body?   <0.01 
       Happy with my body 806 (44.5) 3296 (51.1)  
       I need to lose weight 181 (10.0) 2271 (35.2)  
       I need to gain weight 826 (45.6) 881 (13.7)  
Are you following a diet plan?    <0.05 
      Yes  182 (10.1) 766 (11.9)  
      No  1627 (89.9) 5657 (88.1)  
What do you do if you want to lose weight?   <0.01 
      I have not tried to reduce my weight 1281 (70.1) 2823 (44.1)  
      Decreased calorie intake  272 (14.9) 2019 (31.6)  
      Exercise 258 (14.1) 1491 (23.3)  
      Purging 17 (0.9) 62 (1.0)  

 
 
 
 
Table 3: Body satisfaction and weight loss methods among underweight by age and gender    

 
 Underweight male Underweight female 

10-14 years 15-19 years p-value 10-14 years 15-19 years p-value 
Body satisfaction   NS   <0.01 
    Happy with my body 134 (49.4) 365 (45.2)  81 (44.8) 200 (39.4)  
    I need to lose weight 14 (5.2) 74 (9.2)  29 (16.0) 49 (9.7)  
    I need to gain weight 123 (45.4) 369 (45.7)  71 (39.2) 258 (50.9)  
Weight loss methods   NS   <0.05 
    I have not tried to 

reduce my weight 
190 (68.6) 571 (69.8)  120 (65.9) 378 (74.9)  

    Decreased calorie   
intake  

43 (15.5) 107 (13.1)  27 (14.8) 77 (15.2)  

    Exercise 41 (14.8) 134 (16.4)  32 (17.6) 45 (8.9)  
    Purging 3 (1.1) 6 (0.7)  3 (1.6) 5 (1.0)  

NS - Not significant 
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Furthermore, of all groups, underweight-females ages 10-14 years most commonly engaged in purging to 

lose weight (1.6%). This was followed by underweight-females ages 15-19 years (1.0%). The latter group 

was also the one most likely to report never attempting to lose weight (74.9%). In general, 13.1% to 15.5% 

of underweight participants reported trying to further decease their weights using caloric restriction.  

Stepwise logistic regression was carried out to determine the independent predictors of underweight 

adolescents (Table 4). The strongest association was found with having a monthly family income of < 5000 

Saudi Riyals (OR 2.0, CI 1.5-2.7) and having more than 5 siblings (OR 1.8, CI 1.5-2.3), followed by being 

male (OR 1.6, CI 1.4 – 1.7). The effect of family income is more pronounced for females (OR 2.4, CI 1.3-

4.3) compared to males (OR 1.9, CI 1.3-2.6) whereas the effect of number of siblings was similar for those 

with >5 siblings (OR 1.8 for both). 
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Table 4: Factors associated with underweight among adolescents in Saudi Arabia by gender. 
 

 Both Genders Male Female 
 OR 95% CI p-value OR 95% CI p-value OR 95% CI p-value 
Gender          
Male 1.6 1.4-1.7 <0.01       
Female (Ref.)          
Age          
10-14                                           0.9 0.8-1.1 NS 0.9 0.8-1.1 NS 1.0 0.8-1.3 NS 

15-19 (Ref.)          

Areas of residence          

Urban 
 

1.5 1.0-2.3 <0.05 2.0 1.1-3.5 <0.05 0.9 0.5-1.8 NS 

Rural (Ref.)          
Grade           
Intermediate 
 

0.9 0.8-1.1 NS 1.0 0.9-1.2 NS 0.7 0.6-0.9 <0.05 

Secondary (Ref.)          

Number of siblings          
>5 
 

1.8 1.5-2.3 <0.01 1.8 1.4-2.4 <0.01 1.8 1.3-2.6 <0.01 

3-5 
 

1.4 1.1-1.8 <0.01 1.3 1.0-1.8 <0.05 1.6 1.1-2.3 <0.05 

<3 (Ref.)          
Monthly income          
<5000 riyals 
 

2.0 1.5-2.7 <0.01 1.9 1.3-2.6 <0.01 2.4 1.3-4.3 <0.01 

5000-20000 riyals 
 

1.5 1.2-2.0 <0.01 1.3 1.0-1.8 <0.05 2.2 1.2-3.9 <0.01 

>20000 riyals (Ref.)          

Engage in exercise          
>5 days 
 

0.9 0.8-1.1 NS 1.1 0.9-1.3 NS 0.6 0.4-0.9 <0.05 

2-5 days 
 

0.8 0.7-0.9 <0.05 1.0 0.8-1.1 NS 0.6 0.4-0.8 <0.01 

<2 days (Ref.)          
Chronic diseases           
Yes 
 

1.1 0.9-1.4 NS 1.3 1.1-1.7 <0.01 0.8 0.6-1.2 NS 

No (Ref.)          
Mental illness          
No 
 

1.1 1.0-1.3 <0.05 1.3 1.0-1.6 <0.05 1.0 0.8-1.2 NS 

Yes (Ref.)          
NS - Not significant 
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Finally, logistic regression analysis was done to identify predictors of underweight after control for 

confound effects. Results showed that predisposing factors for underweight among adolescents include 

skipping meals (OR=1.1, 95% CI=1.0-1.2) and not being satisfied with body image (OR=1.7, 95% CI=1.5-

1.9) (Table 5).  

 

Table 5: Predisposing factors for underweight among adolescents  
 

 
 
Nutritional behavior 

 
Number (%) 

 
Adjusted odds 
ratioa 

 
Confidence limits (95%) 

   Lower Upper 
 

Skipped meal 
 

7916 (65.8) 1.1 1.0 1.2 

   Not satisfied with body  
 

7184 (60.0) 1.7 1.5 1.9 

   Following a diet plan  
 

1677 (14.0) 1.0 0.8 1.2 

 a Adjusted for age, gender, areas of residence  

 

4. Discussion  

This is the first national study to investigate the correlates of underweight among adolescents in KSA, 

including perceptions of body-image and weight-loss behaviors, and has such provided many valuable 

insights.  The study shows that 14.9% of adolescents are underweight, which is alarmingly high compared 

to countries of similar socioeconomic and/or cultural landscape. A high proportion of underweight 

participants report being happy with their weight (44.5%) or wanting to lose more weight (10.0%) which 

should be addressed in the context of body image disturbance. Furthermore, we need to consider possible 

reasons for the high disparities in prevalence of underweight adolescents among different regions of the 

country which ranges from over 25% to under 10% among some regions in the country.  Finally, being of 

low socioeconomic status (SES) was the strongest predictor of being underweight. 

Similar studies done in KSA are limited but report similar trends. One such study done in Riyadh on 107 

female adolescents aged 12-15 years found that 28.6% were underweight.12 Furthermore, high 

prevalence of underweight status was also found among university female students where a study of 663 

randomly selected participants between ages 18-24 years found 19.2% to be underweight. Number of 
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siblings was also among the significantly associated factors along with age and presence of obese family 

members.14 Researchers in these studies agree that given the high prevalence of underweight compared 

to other countries, more emphasis should be given in future research to this understudied subject.   

It is relevant to contrast these rates with those found in other counties in the Middle East and North 

African (MENA) region.  A study in Qatar found that 8.6% and 5.8% of boys and girls respectively were 

underweight. 15 Prevalence of underweight among adolescents aged 11-17 years in Egypt was 12.6% 

based on WHO charts, with males more commonly affected. 16 As for Palestine, underweight prevalence 

varied between 5% and 12% in two different cities respectively.17 One study in Istanbul found that 14.4% 

of boys and 11.1% of girls were underweight. 18 

As for studies done elsewhere, prevalence rates of moderate and severe thinness, as defined by WHO 

growth reference, across 61,603 girls from 40 low- and middle-income countries was 6.30%.19 In European 

countries and Australia, the prevalence of underweight status among children and adolescents is about 

4–8%, 20, 21 Although these results may not be comparable due to the use of different methodology and 

cut offs. In one study the highest rates of underweight prevalence were found in China (11.5% in girls and 

14.4% in boys) while the lowest were in the United States (3% in girls and 3.6% in boys). Brazilian 

adolescents and Russian adolescents had values in between (6.5% in girls, 10.6% in boys and 8.6% in girls, 

7.7% in boys, respectively). 22 These rates draw attention to the fact that rates in the KSA seem to be much 

higher and there is a definite need for intervention.  

The peak at age of 12-13 years could be due to variable onset of puberty among pupils where the rate 

steadily goes down upon subsequent years.23 Age of puberty and hormonal profile were not assessed in 

this study, but other studies reported onset of puberty to be inversely associated with underweight as a 

higher proportion of the well-nourished were among those who have reached puberty in the sample..24 

Our study also revealed that males have higher rates of underweight than females in Saudi Arabia. This 

trend seen in some other countries was substantiated by the findings of previous studies which suggest 

that adolescent girls may be more health-conscious and therefore more likely to follow dietary 

recommendations compared with similarly aged boys. 25 The findings suggest that more effort should be 

done to spread awareness about the importance of maintaining healthy weights among boys as well as 

girls.  

The study also demonstrates that 44.5% of those who are underweight were happy with their body, and 

35.2% of those who have normal BMIs wanted to lose weight. Additionally, 10.1% of underweight 
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participants reported being on a diet to lose weight, compared to 11.9% in normal weight participants. 

These rates are higher than those found in a similar study in Palestine where only 7% of underweight 

participants were on a diet to lose weight 26; however, the Palestinian study also reported much higher 

rates of unhealthy weight control methods among underweight participants: 3.75% used pills/laxatives 

and 9.08% self-induced vomiting. In our study, only 0.9% used unhealthy purging methods. Although this 

is a good sign, it is difficult to draw a definitive conclusion due to the possibility of underreporting of this 

information which may be considered sensitive. Underweight females between the ages of 10-14 years 

were the most likely group to report being unsatisfied with their weight and wanting to lose more weight 

at 16.0% compared to 5.2% of males in the same age groups. One suggested reason for this disparity 

implicates mass media which promotes and glamourizes thinness as the standard of beauty rather than 

health. 27 Studies suggest that women at the adolescent age can be particularly influenced by the 

unrealistic body ideals of the media which convey inaccurate messages. 28 There is a lack of literature to 

suggest whether this is or is not the case in the KSA; however, the media that is available and viewed in 

Western countries, has now become the same media available locally. Future studies should investigate 

the role of mass media in the KSA and its effects on body perception among adolescents and increasing 

rates of eating disorders.  

The disparities of underweight prevalence reported by the study may be due to several underlying factors 

such differences in socioeconomic conditions, urbanization, culture, and health-promoting behaviors, 

including diet and exercise. 29 The findings provide a foundation for prioritizing these regions for 

intervention efforts and further research.  It is also possible that students tend to be influenced by the 

weight status of the social majority in their schools, causing them to adapt to it. 30 A statistically significant 

difference was also found for underweight prevalence among those residing in urban cities verses rural 

areas (OR 1.5, CI 1.0-2.3) which suggests that the urban lifestyle may predispose adolescents to being 

underweight. Furthermore, there was no significant difference in the prevalence of underweight among 

Saudi and non-Saudis, which suggests that the role of the environment and lifestyle may be the main 

contributing factors over genetic factors in influencing the pattern of weight status. 

In exploring the association between SES and underweight status, SES was inferred by using adolescent-

reported family income and number of siblings. The study showed that these two factors were the largest 

risk factors for underweight status, suggesting that SES plays a big role and should be targeted with 

intervention strategies. However, it should be noted that although these measures provide an indication, 

they cannot fully capture the various dimensions of family SES. The association with low SES should be 
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put into context, as the finding does not necessarily imply that access to food is the only implicated factor. 

Other related factors such as parenting practices may explain a significant part of the difference as families 

with low SES may be less educated or have less time thus are unable to teach kids about nutrition. 31, 32 

Some studies have found that poorer children who live in high SES neighborhoods have better educational 

outcomes and fewer behavioral problems than poor children who live in lower SES neighborhoods 

possibly suggesting that education and social norms are the dominant factors.33, 34 This suggests that there 

is room for affective intervention beyond simply improving SES. The literature also suggests that in 

developing countries, high SES is sometimes associated with increased overweight status, however the 

opposite trend is seen in developed countries where low SES is associated with increased overweight 

status.35, 36 Therefore, the literature supports the idea that low income individuals are more likely to be 

either underweight or overweight compared to high income peers.37  

Given that the study is cross-sectional, we cannot establish causality between the dependent and 

independent variables; however, our study offers several possible risk factors associated with being an 

underweight adolescent in the KSA, more in-depth longitudinal studies should be done to better reflect 

on this situation to gain better understanding.  Additionally, self-administered surveys may be associated 

with recall bias, and a high cognitive burden as physical activity and dietary assessment were based on 

individuals’ assessments and memory and not objective measurements. Additionally, some of the 

information may have been considered sensitive, and despite repeated reassurance that confidentiality 

would be maintained, some items may have been under reported. Finally, hormonal profile of adolescents 

was not measured to be taken into consideration when evaluating heights and weights which may not be 

comparable among participates who have reached puberty and others who have not.  

On the other hand, the large sample size and the generalizability of the results speak to its strengths, as 

the study explores underweight status and associated risk factors among a nationally representative 

sample of adolescents in the KSA. Furthermore, standardized protocols were used to obtain 

anthropometric measurements rather than relying on self-reported values. The questionnaire used had 

underwent several rounds of review by experts and was pilot-tested for clarity and appropriate wording 

to ensure comprehension amongst the target study group. The questions were formulated in congruence 

with those included in the Youth Risk Behavior Survey 38 and the Global School-based Student Health 

Survey with cultural adaptations. 39 
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Ministry of Health and School Health Programs should work concurrently to address underweight as it 

represents a substantial disease burden. The aim is to improve the overall health of the youth in the 

country and to prevent a multitude of health consequences in adults9 as well as reproductive 

complications for girls.8 It is important to note that while strategies to curb the rates of obesity among 

school aged children is also paramount, certain strategies may have a negative impact on children with 

normal or below normal weight and special attention should be taken to address the double burden of 

malnutrition with a holistic approach. 40 This can be done through effective school and community-based 

interventions that are tailored to the Saudi cultural context. 

In looking forward, research should aim to better our understanding of how factors within family SES, 

school SES and community SES interact to influence healthy nutritional status. Furthermore, the 

implementation of a surveillance program should be considered to observe changing trends and monitor 

results of intervention programs. It’s suggested that underweight frequency is increasing in European 

countries 11; further studies would need to be conducted to determine whether KSA is following a similar 

trend.  

5. Conclusion  

Underweight status is prevalent among adolescents in the KSA and deserves more attention as a public 

health issue. Although obesity is now seen as an epidemic, policy makers should not neglect the other 

extreme of malnutrition and adopt effective strategies and intervention programs to also tackle 

underweight. Our study demonstrates that there is an alarmingly high prevalence of underweight among 

adolescents in the KSA compared to other similar countries. Furthermore, it suggests that socioeconomic 

factors and body image disturbance play a dominant role. Though some knowledge has been generated 

from this study, many more questions have arisen. Are our adolescents simply seeking time-limited weight 

loss measures and fad diets or could there be a more serious underlying problem, such as an eating 

disorder, which has gone unnoticed? This is a topic which is under addressed and, in our opinion, lacks 

much awareness in the society.  A holistic, evidence-based approach that is specifically tailored to the 

Saudi cultural context is in need to tackle this issue of underweight among adolescents through 

educational programs and policy driven interventions in schools and in high-risk subpopulations.  
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Implications and Contributions statement 

Although adolescents constitute a significant portion of Saudi Arabia's population, little is known about 

the prevalence of correlates of underweight status. This nationally representative study has identified 

that the prevalence of underweight adolescence is alarmingly high and serves as evidence for possible 

educational programs and policy driven interventions.  
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List of abbreviations:   

KSA: Kingdom of Saudi Arabia 

WHO: World Health Organization 

BMI: Body Mass Index 

CDC: Centers for Disease Control 

SES: Socioeconomic status 

MENA: Middle East and North Africa 
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Abstract 

Background: Depression and anxiety among adolescents require further attention as they have profound 

harmful implications on several aspects of adolescents’ wellbeing and can be associated with life 

threatening risk behaviors such as suicide. 

Objective: To examine the prevalence and underlying risk factors for symptoms suggestive of depression 

and anxiety among adolescents in Saudi Arabia 

Methods: Data from Jeeluna® national survey was used.   A cross-sectional, multi-stage, stratified, cluster 

random sampling technique was applied among a sample of students aged 10-19 years attending 

intermediate and secondary schools in Saudi Arabia. A self-administered questionnaire assessing several 

domains, including depression and anxiety, was used to collect data. Logistic regression models were 

fitted to determine the different factors associated with mental health. 

Results: A sample of 12,121 students was included in this study. Symptoms of depression and anxiety 

were significantly more prevalent among females and older adolescents (p<0.0001). The results showed 

that poor relationship with parents, negative body image, and chronic illness to be significantly associated 

with symptoms of depression and anxiety.  

Conclusion: Mental health problems among adolescents in Saudi Arabia are prevalent and deserve special 

attention. Adopting effective strategies, including regular screening and intervention programs are highly 

needed to better address, detect, and control early signs of these problems. 

 

Keywords: Adolescents, school, mental health, depression, anxiety, Saudi Arabia  
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Introduction  

Adolescents aged 10-24 years comprise nearly 25% (1.8 billion) of the world’s 7.3 billion population. Out 

of the 1.8 billion, almost 9 out of 10 live in less developed countries [1]. In the Arab region, the majority 

of the population is below the age of 25 years[2]. Likewise, in the Kingdom of Saudi Arabia (KSA), 20% out 

of a 28 million population is between the ages 10-19 years [3].  

 

Although it is believed that adolescence is a healthy time in an individual’s life, around 15% of the global 

burden of disease accounted for by disability adjusted life years (DALYs) is in the 10-24 years old age group 

[4]. During adolescence, several biological, cognitive, physiological, psychological, emotional and social 

changes emerge, and certain risky behaviors arise and are linked to adolescents’ health [4]. During this 

period, some mental health issues are also more likely to develop [5]. While mental disorders –in general- 

account for 45% of the burden of disease in 10-24 year olds [6], depression and anxiety are considered to 

be among its leading causes[7].  

 

Mental health is an integral part of individuals’ wellbeing that is influenced not only by individual 

attributes or behaviors, but also by the overall social and economic circumstances and environmental 

factors [5]. A study by Collishaw and colleagues (2010) [8] showed a significant increase in the proportion 

of adolescents reporting frequent feelings of depression and anxiety where the figures had doubled 

between the 1980s and the 2000s.  

 

Research on mental health problems including depression and anxiety among adolescents has found it to 

be associated with poor familial bonds [9], smoking [10][11], substance use [12][13], bullying and physical 

violence [14], suicide ideation and behavior [15-17], and other factors that have direct impact on 

adolescents’ health and wellbeing.   Moreover, mental health problems during adolescence tend to persist 

into adulthood. Adults who suffer from depression during adolescence are at higher risk of developing 

major depressive disorders [18]. 

 

Although a major public health issue, adolescents’ mental health has not been granted much attention 

within the Arab region [19]. Gender disparities in mental health conditions are wider in the region and the 

burden of mental health disease is expected to continue to grow with the recent increases in regional 

crises over the years [19-21]. Results of the analysis of the Global School-based Student Health Survey 

(GSHS) that was conducted among 104,614 students from 19 low and middle income countries including 
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Arab countries such as Jordan, United Arab Emirates, Lebanon and Morocco showed that around 35% of 

students reported having symptoms of depression [22]. In the KSA, individual studies have reported on 

the prevalence and risk factors of depression and/or anxiety [23-26] in subpopulations. The only nationally 

representative study addressing the prevalence of depression and anxiety among adolescents in the KSA 

is the Jeeluna® study, in which symptoms suggestive of depression and anxiety were found to be present 

among 14% and 6.7% of adolescents respectively [27]. With this current study, we aim to build on previous 

reports and identify the underlying correlates of symptoms of depression and anxiety among adolescents 

in the KSA, so as to better inform policy makers, plan suitable interventions, and find sustainable solutions. 

 

 

Methods 

Data for this study was taken from the 2012 Jeeluna® national cross-sectional study. Jeeluna® is the first 

national study to assess the health status and health needs of adolescents in the KSA. It was conducted 

during the 2011-2012 academic year using student population proportionate, stratified, multistage, 

cluster sampling method. The sampling occurred at the district level and the sample size per district was 

proportionate to the student population within that district. Male and female students aged 10 to 19 

years and attending intermediate and secondary schools in public and private schools throughout the 13 

regions of Saudi Arabia were invited to participate in the study, yielding a school response rate of 92.5% 

and a student response rate of 32%. Evening schools and schools serving special needs students were 

excluded.  Data was weighted to ensure that it was nationally representative. The detailed methodology 

of Jeeluna® study was published earlier [27, 28].   

 

Mental health domain is one of many other domains that were addressed in the Jeeluna® questionnaire. 

The questions were self-reported, and most of them were guided by the Global School-based Student 

Health Survey (GSHS) as well as the Youth Risk Behavior Surveillance System (YRBSS). For the current 

study, different variables including socio-demographics, chronic illness, relationship with parents, and 

others were extracted and analyzed. Symptoms of depression was measured with the question “during 

the past 12 months, how often did you feel excessively sad or hopeless daily for 2 weeks or more to the 

extent that you stopped doing your usual activities?”, whereas symptoms of anxiety was measured with 

the question “during the past 12 months, how often have you felt so worried about something to the 

extent that you stopped doing your usual activities?”.  These questions have been used in the past in 

adolescent health surveys [29] and are guided by the Diagnostic and Statistical Manual (DSM) of Mental 
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Disorders criteria for identifying underlying mental health disease. Answers were categorized as most of 

the time/always; or never/rarely/sometimes. Those who answered always or most of the time to those 

questions were considered as having symptoms of depression/anxiety.  Because response to these 

questions alone is not diagnostic of depression or anxiety respectively, we refer to responses to these 

questions as symptoms of depression or anxiety throughout the paper. 

 

Data were weighted to account for the probability of selection of students within each school, hence 

obtaining unbiased results. Statistical analysis was performed using STATA 14.  P-values less than 0.05 

were considered to be statistically significant. Descriptive statistics were obtained for the whole sample 

and results were reported in terms of percentages. Bivariate analysis was then performed to test for all 

possible associations between the dependent and independent variable. Adjusted and unadjusted odds 

ratios were then generated and presented.  

 

Ethical approval for the study was obtained from the Institutional Review Board (IRB) at King Abdullah 

International Medical Research Center (KAIMRC), as well as the Ministry of Education. Consent and assent 

forms were obtained from parents and students respectively, prior to participation in the study.  

 

Results 

Sample characteristics 

Table 1 shows participants’ demographics. For the purpose of this paper, a secondary data analysis was 

conducted and a total number of 12,121 observations were considered. Fifty three percent were males, 

and 53% were above 15 years of age. The mean age was 15.7 ± 3.4 years. The majority of participants 

were Saudis (86%). Most of the students (53%) were in intermediate schools and (46%) were in secondary 

schools. The distribution of the students differed across the four regions in proportion to the student 

population per region.  As for the relationship with father and mother, the majority reported having a 

good relationship with 84% and 93% respectively. Overall, 14% reported having symptoms of depression 

and 6% reported having symptoms of anxiety during the past 12 months prior the survey.                                       

When it comes to symptoms of depression, more females (62%) and older adolescents (>15 years of age) 

(59%) reported having symptoms of depression. The same thing applies to symptoms of anxiety that was 

found to be more common among females and older adolescents (63% and 66% respectively) (all p values 

<0.001). Symptoms of depression and anxiety were more common among Saudis vs non-Saudis. On the 

other hand, region showed no significant association with symptoms of depression or anxiety.  
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 Association of symptoms of depression and anxiety with the different variables  

At the bivariate level, our results revealed that age, gender, relationship with father and mother, chronic 

illness, body image, and exercise to be significantly associated with symptoms of depression and anxiety 

(all p values <0.005). Nationality was not significantly associated with symptoms of depression, yet it was 

significantly associated with symptoms of anxiety (p<0.05) (Table 2).  

 

Depression 

At the multivariate level, the associations revealed that females and older adolescents are more likely to 

suffer from symptoms of depression with (OR: 1.94; 95% CI: 1.69 – 2.23) and (OR: 1.18; 95% CI: 1.00 – 

1.40) respectively. Moreover, adolescents who had “neither good nor bad” and “poor” relationship with 

father had higher odds of having symptoms of depression as compared to those who had a good 

relationship with father (OR=1.77; 95% CI: 1.44 – 2.16) and (OR= 3.44; 95% CI: 2.65 – 4.47) respectively. 

The same trend continues when it comes to the relationship with mother, the poorer the relationship 

was, the higher the odds of having symptoms of depression, as compared to those who had a good 

relationship with mother. Adolescents who believed they needed to lose weight were more likely to have 

symptoms of depression as compared to those who were happy with their bodies.  Chronic illness was 

also positively associated with symptoms of depression. Adolescents who self- reported having chronic 

illness had more than twice the odds of reporting symptoms of depression (OR: 2.31; 95% CI: 1.86 – 2.87). 

  

Anxiety 

In terms of statistical significance, results for the correlates of anxiety symptoms did not differ much from 

those of the depression symptoms. In particular, females (OR: 1.88; 95%CI: 1.56 – 2.28) and older 

adolescents (OR: 1.56; 95%CI: 1.25- 1.94) were at higher odds of having symptoms of anxiety as compared 

to males and younger adolescents. Adolescents who had a poor relationship with father or mother had 

respectively 4.3 and 2.64 times the risk of having symptoms of anxiety as compared to those who had a 

good relationship with father or mother.  As for nationality, our results showed that non-Saudis had higher 

odds of anxiety symptoms as compared to Saudis (OR: 1.3 95% CI: 1.04 – 1.63). Symptoms of anxiety was 

also significantly associated with chronic illness, with adolescents with chronic illness having twice the risk 

of having symptoms of anxiety as compared to those who were generally healthy. On the other hand, 

body image, exercise and region showed no statistical significance at the multivariate level. 
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Table 1: Sample characteristics  

 
Variable  
 

                                                                         N= 12,121                                              
                                                                     %  (95% CI) 

                                                                                  
Age (years) 
     ≤15 
     >15 
 

 
46.83 (41.34 - 52.39) 
53.17 (47.61 – 58.66) 

Gender 
     Male 
     Female 
 

 
 52.97 (43.82 – 61.93) 
 47.03 (38.07 – 56.18) 

Nationality 
     Saudi 
     Non-Saudi 
 

 
86.33 (83.09 – 89.03) 
13.67 (10.97 – 16.91) 

Grade 
     Intermediate 
     Secondary 

 
53.44 (46.68 – 60.07) 
46.56 (39.93 – 53.32) 

 
Region 
     Central 
     Western 
     Eastern 
     Northern 
     Southern  
 

 
 

25.90 (22.47 – 29.66) 
32.36 (27.85 – 37.22) 

14 (10.33 – 18.70) 
10.42 ( 6.84 – 15.58) 

17.32 (13.70 – 21.66) 
 

Chronic illness 
No 
Yes 
 

 
91.61 (91.0  -  92.18) 

8.39 (7.82  -  9.0  ) 

Relationship with mother 
Good  
Neither good nor bad 
Poor 

 

 
93.12 (92.37 – 93.79) 

5.26 (4.69 –  5.89) 
1.63 (1.37 –  1.93) 

 
Relationship with father 
        Good 

Neither good nor bad 
Poor 

 

84.75 (83.58 – 85.85) 
                                                                                         11.2 (10.33- 12.12) 

4.05 (3.56 – 4.62) 
 

Body image 
     Happy with my body 
     Need to lose weight 
     Need to gain weight 
 

 
39.65 (38.18 - 41.14) 
45.04 (43.31 – 46.78) 
15.31 (14.44 – 16.23) 

 
Exercise during last week 
     None 
     ≤ 3 times  
     > 3times  
 

 
44.28 (41.27 – 47.34) 
33.93 (32.39 – 35.50) 
21.79 (19.84 – 23.86) 

Symptoms of Depression 
No 

       Yes 

    
85.75 (84.42 – 86.98) 
14.25 (13.02 – 13.02) 

 
Symptoms of Anxiety 

No 
       Yes 
  

 
93.34 (92.51  - 94.09) 

6.66 ( 5.91 – 7.49) 

 CI: Confidence Interval 
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Table 2: Adjusted and Un-adjusted Odds Ratios (OR) for Depression and Anxiety  

   
Symptoms of Depression 

 
Symptoms of Anxiety 

   
U-OR 

 
95%CI 

 
A-OR 

 
95%CI 

 
U-OR 

 
95%CI 

 
A-OR 

 
95%CI 

Age (years) 
≤ 15 
>15 
 
 

 
1 
1.35* 

 
 
1.11 - 1.65 

 
1 
1.18* 

  
 
1.00 – 1.40 

 
1 
1.75* 

 
 
1.39 – 2.21 

 
1 
1.56* 

 
 
1.25 – 1.94 

Gender 
Male 
Female 
 
 

 
1 
2.08* 

 
 
1.81 - 2.39 

 
1 
1.94* 

  
 
1.69 – 2.23 

 
1 
2.02* 

 
 
1.65 - 2.47 

 
1 
1.88* 

 
 
1.56 – 2.28 

Nationality 
Saudi  
Non-Saudi 
 
 

 
1 
1.07 

 
 
0.90 - 1.29 

 
1 
1.11 

 
 
0.93– 1.32 

 
1 
1.26* 

 
 
1.00 – 1.60 

 
1 
1.30* 

 
 
1.04 – 1.63 

Region 
Central 
Western 
Eastern 
Northern 
Southern 
 
 

 
1 
0.79 
0.80 
0.79 
0.82 

 
 
0.60 – 1.0 
0.57 – 1.11 
0.52 – 1.21 
0.60 – 1.11 

 
1 
0.77 
0.75 
0.87 
0.82 

 
 
0.64 – 0.93 
0.59 – 0.93 
0.63 – 1.21 
0.68 – 1.00 

 
1 
0.82 
0.90 
0.58 
0.89 

 
 
0.57 – 1.16 
0.61 – 1.31 
0.56 – 1.29 
0.59 – 1.33 

 
1 
0.82 
0.88 
0.94 
0.93 

 
 
0.62 – 1.08 
0.65 – 1.20 
0.66 – 1.35 
0.66 – 1.30 

Chronic illness 
No  
Yes 

 
1 
2.14* 

  
 
1.75 – 2.61 

 
1 
2.31* 

 
 
1.86 – 2.87  

 
1 
2.74* 

  
 
2.16 – 3.47 

 
1 
2.79* 

 
 
2.15 – 3.62 
 

Relationship with father 
Good 
Neither good nor poor 
Poor  
 
 

  
1 
2.13* 
4.58* 

 
 
1.77 – 2.56 
3.65 – 5.72 

 
1 
1.77* 
3.44* 

 
 
1.44 – 2.16 
2.65 – 4.47 

  
1 
2.07* 
5.99* 

 
 
1.62 – 2.64 
4.51 – 7.95 

 
1 
1.74* 
4.30* 

 
 
1.34 – 2.26 
3.22 – 5.74 

Relationship with mother 
Good 
Neither good nor poor 
Poor 
 
 

  
1 
2.30* 
4.91* 

 
 
1.86 – 2.85 
3.57 – 6.77 

 
1 
1.47* 
2.72* 

 
 
1.13 – 1.92 
1.85 – 4.02 

  
1 
2.36* 
6.01* 

 
 
1.76 – 3.15 
3.95 – 9.17 

 
1 
1.47* 
2.64* 

 
 
1.05 – 2.04 
1.60 – 4.36 

Body Image 
Happy with my body 
Need to lose weight 
Need to gain weight 
 
 

 
1 
1.48* 
1.33* 

 
 
1.32 – 1.66 
1.13 – 1.58 

 
1 
1.38* 
1.23* 

 
 
1.22 – 1.56 
1.02 – 1.49 

 
1 
1.45* 
1.34* 

 
 
1.20 – 1.76 
1.07 – 1.69 

 
1 
1.29 
1.13 

 
 
1.06 – 1.57 
0.89 – 1.44 

Exercise during last week 
None 
≤ 3 times 
> 3 times 
 
 

 
 1 
0.63* 
0.68* 

 
 
0.57 – 0.71 
0.57 – 0.80 

 
1 
0.78 
0.93 

  
 
0.70 – 0.88 
0.77 – 1.12 

 
 1 
0.69* 
0.70* 

 
 
0.58 – 0.83 
0.56 – 0.88 

 
1 
0.88 
0.94 

 
 
0.72 – 1.08 
0.72 – 1.22 

*p < 0.05 
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Discussion  

The prevalence rate of depression (14%) and anxiety (6%) symptoms previously reported by the Jeeluna® 

[27] fall within the wide range reported by different studies on depression and anxiety in the region [25, 

30, 31] which made us realize the importance highlighting this issue and further investigating its 

underlying risk factors.  

 

Our findings of symptoms of depression and anxiety being more prevalent among females and older 

adolescents, was found to be consistent with others’ findings [32-34]. This was also supported by results 

reported by the analysis of the GSHS data that was conducted across 19 low and middle income countries 

including Morocco, Lebanon, Jordan and United Arab Emirates [22] The higher prevalence rates among 

females can be attributed to different factors including genetics, biological, psychological or behavioral 

factors [35]. 

 

Poor family relationships or conflictual interactions within a family environment, as well as the lack of 

affection and support are correlated with depressive symptoms [36], as it is with other risk behaviors, 

such as bullying and violence [14]. This was also shown in our study, where poor relationship with mother 

or father were found to be significant risk factors for symptoms of depression and anxiety among 

adolescents in the KSA. The poorer the relationship with parents was, the higher the odds of having 

symptoms of depression and anxiety. Those results are aligned with the literature on this issue [26, 36, 

37]. A study conducted among female adolescents in Riyadh has shown depression to be more prevalent 

among those who had bad relationship with their family members [26]. Other studies have also 

documented the importance of family roles in protecting adolescents from risky behaviors. For example, 

a national study about suicide ideation among adolescents in Lebanon showed that parental 

understanding was a protective factor against suicide ideation [15]. A regional study about adolescent and 

family connectedness among eight Arab societies, including Saudi Arabia, found that Arab adolescents, 

despite the social and cultural disparities among these societies, scored high on the connectedness to 

their families with females showing more connectedness than males [38].These findings highlight the 

opportunity to capitalize on family relationships and connectedness and work towards focusing on 

building positive, strong and effective parenting and communication skills through launching awareness 

and educational campaigns or programs that target parents. Such programs may aim at enhancing 

parenting matters through equipping parents with the necessary knowledge about adolescents’ physical, 

emotional and mental development. After all, knowledge is a key variable in this equation; if parents are 
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made aware of the protective impact of positive relationship with children, and their significant role in 

shaping their children’s well-being, they might become more engaged and more willing to take a step 

forward and make a difference.  

 

Similar to other reports from different parts of the world [39-41], body image has been found to be a 

significant predictor of depression and anxiety among adolescents; those who thought they need to gain 

weight or lose weight were more likely to be depressed. Similarly, a longitudinal study among 2139 U.S. 

adolescent boys conducted between 1996 and 2009 found that distorted body image to be a risk factor 

for elevated depressive symptoms and tend to persist to adulthood [39]. This result is not surprising in a 

time where people have become deeply immersed in social media and so influenced by the ‘perfect-body’ 

image that may eventually affect their satisfaction with their bodies. 

 

As for adolescents with chronic illnesses, our findings showed it to be significantly associated with mental 

health; similarly, a huge body of literature have documented the serious effects that chronic illness has 

on adolescents’ mental health [42, 43]. In their meta-analysis, Pinquart and colleagues [44] had shown 

that children and adolescents with chronic physical illnesses had higher levels of depressive symptoms as 

compared to their healthy peers. This was also documented in a study among a subpopulation of high 

school students in KSA, in which they found chronic illness to be a significant risk factor for depression 

[24].   

 

Given the cross-sectional nature of this study, the causal inference between the dependent and 

independent variables cannot be established; however, our study reveals several underlying risk factors 

for both depression and anxiety symptoms among adolescents in the KSA and sets the ground for more 

in-depth longitudinal studies that can better reflect on this situation. On the other hand, the strength of 

this study resides in the generalizability of the results being the first study to address mental health and 

associated risk factors among a nationally representative sample of adolescents in Saudi Arabia, which in 

turn sets a baseline for research on adolescents’ mental health in the country. Adolescents’ mental health 

is an important issue that is, unfortunately, being widely underestimated. A huge body of research unveils 

the deleterious effects that depression during adolescence has on their wellbeing, not only as adolescents 

but as future adults too. This can be avoided through early detection of symptoms when present and 

effective school and community-based interventions that are tailored to the Saudi cultural context where, 

as in many other Middles Eastern countries, mental health problems are still stigmatized [45]. Accordingly, 
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mental health interventions in the Middle East should take into account the fundamental role of families, 

adolescent-family connectedness and stigma associated with mental health [38, 46]. 

 

Ministry of Health and School Health Programs should work hand in hand in planning public awareness 

campaigns and training programs that target adolescents, parents and teachers. Parents should be well 

educated about the importance of positive communications with adolescents, and this should not be 

difficult for an Arab country like Saudi Arabia, where family ties are highly cherished, and families are 

considered to be the first line of support and protection.  

 

Annual screening for depression, as recommended by the United States Preventive Services Task Force 

[47] should be implemented in schools. Effective professional counseling services should be implemented 

at all schools to help support students better cope with their problems, be it social, emotional or 

behavioral. Attention to capacity building in adolescent health, including adolescent mental health, is 

much needed [48] and will provide healthcare providers with the necessary knowledge, awareness, and 

skills for addressing adolescents’ health needs.  Though some attention to this has begun with the first 

Adolescent Health and Medicine Capacity Building Workshop in the Region in 2016 (AlBuhairan, 

unpublished), much more is needed. Lastly, the civil society should also be held accountable for planning 

prevention programs that promote positive mental health and creating a supporting environment so as 

to overcome shame and stigma linked to mental health. 

 

Conclusion 

Mental health issues are a major public health concern that have serious implications on adolescents’ 

wellbeing. This study reveals the underlying risk factors of symptoms of depression and anxiety among 

adolescents in Saudi Arabia and highlights the importance of taking the necessary actions and planning 

suitable interventions that can lessen its harmful impact if not preventing it.  Further in-depth research 

studies that assess adolescents’ mental health using diagnostic tools for depression and anxiety are 

needed. Also, parents-adolescents research in Saudi Arabia is missing and requires closer investigation.   
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Abstract 

Background: Bullying and physical violence are serious public health concerns witnessed during 

adolescence and are associated with several health and behavioral problems that can persist into 

adulthood. The relationship between bullying/physical violence and mental health/academic 

performance in Saudi Arabia is unknown. This study aims at filling this gap through identifying the 

association of these health risk behaviors and mental health and academic performance.  

 

Methods: A cross-sectional national survey was conducted in Saudi Arabia between 2011 and 2012. 

Adolescents attending intermediate and secondary schools were invited to participate through a multi-

stage, stratified, cluster random sampling technique.   A self-administered questionnaire was used to 

collect data.  Data was analyzed using chi-square tests to identify associations and odds ratios were 

calculated.  

 

Results: A total of 9,073 students participated. Twenty-six percent of adolescents reported exposure to 

bullying in the preceding 30 days, and one out of every three adolescents reported exposure to physical 

violence at school during the past year. More males than females, and more older adolescents were 

exposed to bullying. Exposure to physical violence and bullying were both associated with higher odds of 

having more frequent symptoms of depression and anxiety. Those exposed to physical violence were at 

higher odds of having    poorer academic performance. Bullying and physical violence among adolescent 

students in Saudi Arabia is prevalent and deserves special attention due to its harmful impact on the other 

aspects of students’ wellbeing.  

 

Keywords: Aggression, school, bullying, adolescents, academic performance, depression, anxiety, mental 

health, Saudi Arabia 
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1.0 Introduction 

Identified as a significant public health concern, bullying among adolescents has been granted much 

attention at the global level. Systematic intervention research on bullying dates back to the eighties of the 

last century when the Norwegian researcher Olweus [1], [2]  first shed light on this issue following an 

incident of three young Scandinavian boys who committed suicide after being severely bullied at school.  

 

Bullying is a repeated aggressive behavior, involving power imbalance between the bully and the bullied 

[3]. Bullying behaviors can take several forms including: 1. physical, e.g. hitting, pushing, kicking, 2. verbal, 

e.g. name-calling, teasing, threatening, 3. relational/social, e.g. rumors, exclusion [4]  and 4. cyber bullying 

[5].  

 

There are important negative consequences to victims, perpetrators, schools, families and communities 

at large. Several studies have shown that victims of bullying are at increased odds of adverse outcomes 

including physical health problems [6], emotional and behavioral consequences [3] , and psychiatric 

disorders [7]. Bullied students have been shown to have poor or impaired academic performance [8], [9]. 

At the mental health level, evidence has linked bullying victims to higher rates of depression, insomnia, 

feelings of hopelessness, loneliness [10], [11] , low self-esteem [12] , suicide ideation and attempt [13] . 

Similarly, bully-victims are also at higher risk of suicide ideation [14] and suicidal behaviors [7] . 

 

The negative consequences of bullying do not stop at the actual incidence itself but persist beyond and 

may be carried into adulthood in various forms including, borderline personality disorder (BPD) [15], 

emotional disorders for victims, increased suicide ideation for victim-bullies [7] and increased risk of 

antisocial personality disorder and adult intimate partner violence perpetration for bullies [7], [16]. 

Likewise, PV can profoundly impact victims’ integrity, social relationships and victims’ social integration 

ability as well. PV can also  trigger violent behavior among the victims that can be directed towards peer 

and even teachers which also impacts the classroom environment and hence the overall learning process 

[17].  

 

This life changing experience has drastically affected more than a third of adolescents in schools globally 

[18]. In the Arab region, only few studies have tackled the issue of bullying and physical violence (PV) in 

schools; they found varying prevalence rates across countries ranging from 20.9% in the United Arab 

Emirates to 44.2% in Jordan [10]. Similar rates (31%) have been reported from a nationally representative 
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sample of Egyptian adolescents [19]. In the Kingdom of Saudi Arabia (KSA), the first nationally 

representative sample of adolescents was recently reported to have a prevalence of 25.0% of bullying and 

20.8% of PV at schools [20].  The available local and regional literature has focused on prevalence rates.  

Attention now needs to be given to the seriousness and potential impact that bullying has on adolescents’ 

health and academic achievements.  The aim of this study was to assess the relationship between 

exposure to bullying/PV and adolescents’ mental health and academic performance among adolescents 

in Saudi Arabia. 

 

2.0 Methods  

Data from the Jeeluna study was utilized for this analysis. Jeeluna is a national study addressing the health 

needs of adolescents in the KSA.  Through student population proportionate sampling and a complex, 

multistage, stratified random sampling technique, adolescents from various regions across the country 

participated in this school-based study in 2011-2012. Participants included male and female intermediate 

(grades 7-9) and secondary (grades 10-12) grade students.  Multiple domains were addressed in Jeeluna, 

including bullying and PV  at schools [20]. A detailed methodology of Jeeluna was published earlier [20] . 

 

Data for variables addressing bullying, PV at schools, mental health symptoms, academic performance, 

and socio-demographics were extracted.  Many of the questions addressing these variables were guided 

by the Global School-based Health Survey [21]. ‘Bullying’ refers to reported verbal/emotional forms of 

bullying during the preceding 30 days (yes/no), and PV refers to reported exposure to physical forms of 

bullying during the preceding 12 months (yes/no). Mental health was assessed by adolescent self-reports 

of depression and/or anxiety symptoms. Depression was assessed by the response to the following 

question: “During the past 12 months, how often did you feel excessively sad or hopeless daily for 2 weeks 

or more to the extent that you stopped doing your usual activities (e.g., prevented you from going to school 

or to your social activities)?”  Anxiety was assessed by the response to the following question: “During the 

past 12 months, how often have you felt so worried about something to the extent that you stopped doing 

your usual activities?” Any indication of having such feelings were reported as being positive for 

depression and/or anxiety symptoms. Academic performance was based on self-reports of academic 

achievement during the preceding academic semester (average or below/above average, based on school 

letter grading system). 
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Sub sample analysis was conducted using Jeeluna data to examine the association between the main 

outcome variable Bullying and PV with the each of the independent variables including socio-

demographics, academic performance, depression, anxiety and any mental health problem (i.e. 

depression and/or anxiety). Descriptive statistics were obtained for the whole sample.  Bivariate analysis 

was then performed to test the association between the dependent and the independent variables. 

Multivariate logistic regression models were fitted and odds ratios were conducted adjusting for age and 

gender.  Data was analyzed using the Statistical Package for Social Sciences (SPSS) version 22; p-values ≤ 

0.05 were considered to be statistically significant at the bivariate and multivariate levels. 

This study was reviewed and approved by the Ethical Review Committee at the King Abdullah International 

Medical Research Center.  

 

3.0 Results 

3.1 Participant characteristics 

A total of 9073 students answered the bullying and PV questions. The sample included slightly more males 

(52.6%). The majority were of Saudi Arabian origin (86.7%). Students in the sample were almost equally 

distributed among intermediate (49.1%) and secondary schools (50.9%).  The mean age of students was 

15.80 ± 1.842 years. Twenty-six percent of adolescents reported exposure to bullying in the preceding 30 

days.  The prevalence to any past year PV at school was 33.3%, with 21.2% reported being a victim (bullied) 

and 24.3% being a perpetrator (bully).   12.3% of the students were both, victims and perpetrators of PV 

and 11.5% reported being involved with bullying and PV at the same time. The majority of students 

(95.2%) reported having above average academic performance in the preceding semester.  Among the 

sample, 53.2% and 36.4% of students reported having any feelings of excessive sadness/hopelessness or 

worry/anxiety during the preceding year respectively. 

 

3.2 Association of bullying and physical violence with socio-demographic characteristics 

Table 1 shows the association of bullying and PV with adolescents’ socio-demographics.  Exposure to 

bullying was more common among males and older adolescents, whereas PV was more common among 

males and younger adolescents (all p’s <0.001).  Exposure to bullying or PV was more common among 
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adolescents with a chronic illness (p<0.001).  Exposure to bullying, but not PV, was significantly associated 

with school absenteeism. 

Mother’s educational level was associated with both bullying and PV; adolescents whose mothers had 

completed higher education were more frequently exposed to bullying or PV. Higher paternal education 

was only positively associated with adolescents’ exposure to bullying. Poor adolescent relationship with 

mother or father was strongly associated with exposure to bullying or PV (Table 1). 

Table1. Association of bullying and physical violence with socio-demographic characteristics among 

adolescents in Saudi Arabia, N=9073.                           

 Bullying† 
(%)   

Physical violence‡ 
(%)   

  No Yes P value* No Yes P value* 

Gender       
  Male 51.8 57.4 <0.001 43.1 73.3 <0.001 
  Female 48.2 42.6  56.9 26.7  

Age       
  ≤15 45.2 40.2 <0.001 38.8 54.1 <0.001 
  >15 54.8 59.8  61.2 45.9  

Father's educational level       
  Illiterate/completed primary school education 26.2  23.6 0.060  25.7  24.7 0.64 
  Completed intermediate/secondary school education 42.7 43.4   42.8  43.6  
  Completed college/university/post graduate education  31.1  33.0    31.5  31.6   
Mother's educational level             
  Illiterate/completed primary school education  40.3  38.2 0.016 40.9  37.6 0.017 
  Completed intermediate/secondary school education  37.2  36.2   36.2  38.4  
  Completed college/university/post graduate education  22.5  25.6    22.8  24.0   
Relationship with father             
  Very poor/poor  2.9  6.0 <0.001  3.5  4.1 0.082 
  Average  9.6  15.1   10.6  11.8  
  Good/very good   87.4  79.0    85.9  84.1   
Relationship with mother            
  Very poor/poor  1.1  2.6 <0.001  1.4 1.6 0.029 
  Average  4.5  7.5   4.9  6.2  
  Good/very good   94.4  89.9    93.7  92.2   
Absenteeism        
  No   95.8  92.3 <0.001  95.0  94.6 0.476 
  Yes  4.2  7.7    5.0  5.4   

Chronic illness       
  No  92.6  87.7 <0.001  92.7  88.5 <0.001 
  Yes  7.4  12.3   7.3  11.5  
† Past 30 days verbal/emotional; ‡ Past-year 
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3.3 Association of bullying and physical violence with academic performance and mental health  

Bullying was significantly associated with poor academic performance (p= 0.012) and   mental health 

problem (depression and/or anxiety) (p<0.001). Table 2 shows the adjusted and un-adjusted odds ratios 

of bullying and academic performance and mental health problem. When adjusting for age and gender, 

our results indicate that students who were bullied were 20% (OR: 0.81, 95% CI: 0.653-1.011%) less likely 

to have an academic performance that was at least average. Bullied students had 2.66 (95% CI: 2.399-

2.959) and 2.89 (95% CI: 2.699 - 3.309) the odds of suffering from depression and anxiety symptoms 

respectively, as compared to students that were not bullied. Likewise, bullied students had 3.44 times 

higher risk of having mental health problem as compared to non-bullied students (95% CI:  3.063-3.865). 

As for past year PV, after adjusting for age and gender, students who were involved in any PV were around 

50% less likely to have ‘average’ or ‘above average’ academic performance as compared to those who 

were not involved in any PV (95% CI 0.436 – 0.667). Further, these students were significantly more likely 

to report experiencing depression (OR: 1.7; 95% CI 1.535 – 1.869), anxiety (OR: 1.48; 95% CI: 1.333- 1.633) 

or mental health problem (OR: 1.84; 95% CI 1.662 - 2.037) as compared to those who were not involved 

in any PV in the past year (Table 2). 

 

 Table 2. Adjusted and Un-adjusted Odds Ratios of Academic Performance and Mental Health with 
Bullying and PV 

 A-OR: Adjusted Odds Ratio/ U-OR: Unadjusted OR 

 Bullying 
 

Physical Violence 

 U-OR (95%CI) P Value A-OR(95%CI) P Value U-OR (95%CI) P Value           A-OR(95%CI) P Value 

Academic 
Performance 

        

Average or 
below 

Ref  Ref  Ref <0.001 Ref <0.001 

Above average  0.76(0.609-0.940) 0.012 0.81(0.653-1.011) 0.062 0.52(0.442-0.629)  0.54(0.436-0.667)  
 
 
Depression 

        

No Ref <0.001 Ref <0.001 Ref <0.001 Ref <0.001 
Yes 2.56(2.313-2.842)  2.66(2.399-2.959)  1.26(1.151-1.378)  1.694(1.535-1.869)  

 
 
Anxiety  

        

No Ref <0.001 Ref <0.001 Ref 0.04 Ref <0.001 
Yes 2.86(2.589-3.157)  2.89(2.699-3.309)  1.1(1.003-1.207)  1.476(1.333-1.633)  

 
Mental Health 
Problems 

        

No Ref <0.001 Ref <0.001 Ref <0.001 Ref <0.001 
Yes 3.28(2.924-3.673)  3.44(3.063-3.865)  1.33(1.208-1.455)  1.84(1.662-2.037)  
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4.0 Discussion  

This study indicates that PV and bullying are serious issues affecting one out of three or four adolescent 

students respectively in the KSA. Our rates are more or less similar to those reported earlier in the region 

[10], [19]. Our findings of bullying being more prevalent among older adolescent and PV among younger 

adolescents may be related to older adolescents’ ability to address conflicts in a more assertive manner 

due to more advanced social and developmental skills.  

 

Similar to other reports, exposure to bullying has been found to be associated with chronic illness [22] .  

Surprisingly though, we found higher maternal education to be associated with bullying and PV, though 

others have found higher parental education to be protective of bullying [22]. The reason for this is 

unclear.  Students whose mothers had higher education represented a minority (23.3%).  Whether or not 

these kids for some reason stand out as targets because they are a minority is unknown; however, this is 

certainly an area worth exploring in future studies.  Whether or not highly educated mothers label the 

behavior of peers differently than other mothers is unknown and should also be explored. 

Consistent with others’ findings, an adolescent’s poor relationship with mother or father was found to be 

associated with bullying and/or PV.  Poor negotiating relationships with parents have been found to be 

predictors for bullying victimization among adolescents [23]. It has been found that such children are 

sometimes less empowered by their parents and possibly lack confidence or are subject to poor role 

modeling [24], [25], [26]. The importance of building parenting skills and effective family communication 

may well extend beyond the home. 

 

The long term implications, including mental health disease [12] , are serious and reflect the importance 

of addressing and preventing bullying and peer violence at a young age. Increased risk of mental health 

diseases with exposure to bullying has been found in other parts of the world [6], [7], [11], [22], [27]. 

Though it comes as no surprise that we have similar findings, this is the first documentation of such in the 

KSA.  

 

Insufficient attention has been given to the issue of bullying among students in Saudi Arabia. The first 

national study addressing this was conducted a few years ago [20]. Subsequently, only a few awareness 

campaigns conducted in only few communities in the country were carried out.  The Ministry of Education 

(MOE) has shown some interest in implementing a national bullying prevention program. Though bullying 

is included in the MOE’s policy manual, it is mentioned alongside many other student behavioral issues 
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without clear and concrete protocols of how to deal with or manage such situations [28]. Having an 

exclusive national policy for bullying along with concurrent widespread awareness and training programs 

is necessary. Much may be learned from countries that have been successful in having low rates of bullying 

such as Sweden, who implemented national policies and interventions early on [22].  

 

Though the nature of our study does not allow for identifying causality and temporality, our findings have 

highlighted the serious associations that bullying and PV have.  Future studies are needed to understand 

some of the determinants in more depth, and longitudinal studies will allow identification of causality as 

well as continued long-term implications and adversities. Nevertheless, school teachers, counselors, and 

parents need to be attuned to changes in academic performance as well as changes in mood or anxiety.  

Health services and providers also need to keep an opportunistic eye open for bullying and other forms 

of aggression when providing general care to their patients.  Prevention, identification, and/or 

management of bullying and peer violence are important roles for the health care provider [29], and any 

contact with a young patient should be viewed as an opportunity to address some of these potentially 

missed issues. 

 

5.0 Conclusion 

Bullying and physical violence are serious and major public health issues that have a negative impact and 

are negatively associated with adolescents’ wellbeing and require special attention at the family, school, 

and community level. National policy and intervention are much needed with concurrent awareness 

programs reaching all levels of society. Emphasis needs to be put on the serious relationship with poor 

academic performance and mental health and the importance of building and strengthening positive 

child-parent relationships. 
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Background  

With limited social options, young Saudis are increasingly relying on media for entertainment. The media 

impact has been greatest among the younger generation, which constitutes half of the population of the 

Kingdom of Saudi Arabia (KSA). Therefore, this study aims to examine the association between exposure 

to varied types of media and substance use among adolescents in the KSA and explores whether these 

associations differ by gender.  

Methods  

Data were obtained from a national cross-sectional survey of school students aged ten to 19 years 

(N=12121). A self-administered questionnaire was used to assess exposure to three types of media: 

television, the Internet and video games with the use of legal substances such as cigarette/shisha smoking, 

solvent sniffing and misuse of medications, and illegal substances, such as alcohol, marijuana and other 

illicit drugs.  

Results  

Logistic regression analyses revealed that the odds of using tobacco, legal and illegal substances were 

higher for students who were watching television, surfing the Internet, or playing video games for more 

than two hours compared with their peers who watched less than two hours (P<0.05). For males, results 

showed heavy and light use of the Internet were both significantly associated with smoking. Whereas for 

females, only excessive use of the Internet was associated with smoking. 

Conclusion  

Despite the conservative nature of the Saudi society, findings showed a significant association between 

tobacco or substance use and media exposure among adolescents. This suggests increased attention to 

the growing role media might play in shaping adolescents health risk behaviors in the KSA. 

 

 

Keywords: Media, Adolescents, Tobacco, Substance use, Saudi Arabia 
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1. Introduction 

Adolescents today are living and growing up in a media-rich environment. The use of diverse technological 

platforms has become an everyday routine for many children and adolescents around the world. A typical 

adolescent in the Kingdom of Saudi Arabia (KSA) frequently spends a substantial amount of time daily 

watching television, surfing the Internet or playing video games (AlBuhairan, 2016), where they are 

provided with a constant flow of messages on a wide range of different subjects, including tobacco and 

substance use.  Concerns have grown over the last several years of frequent media portrayals of substance 

use and their possible impact on young viewers’ behaviors around tobacco, common household products, 

alcohol and other illegal substances.  

In the last decade, the population of Saudi Arabia has grown to over 32 million. This is an increase of 

almost 40% compared with the previous decade (KSAGASTAT, 2004). As a consequence of the high growth 

rate, the majority of the population is young with more than 14% of the population of the KSA being 

adolescents aged 10-19 (KSAGASTAT, 2017). This represents a distinct bulge in the youth population. At 

the same time, availability and access to cable television and the Internet have become widespread in the 

KSA compared to the recent past when the only sources of media available were traditional television, 

with only two channels, monitored radio, and newspapers.  

The vast majority of published studies that examined media content, found an association between 

certain media exposure and negative outcomes (Villani, 2001). Many studies have linked media to 

smoking (DiFranza et al., 2006), drinking (Van den Bulck  & Beullens, K., 2005), and marijuana use (Primack 

et al., 2009). This media effect seems to apply to adolescents from other countries and not to be confined 

to the United States (US) only (Brunborg et al., 2017; Dahal et al., 2015; Hanewinkel and Sargent, 2009; 

McCool et al., 2014). However, little research has looked beyond tobacco, alcohol, and marijuana to 

examine the association between media exposure and other substances. The only study that addressed 

the relationship between media exposure and solvents found an association between excessive viewing 

of television and video games and increased use of solvents and alcohol (Armstrong et al., 2010). 

Media plays a critical role and less understood influence on adolescents' health and behavior in the KSA.  

Evidence comes primarily from studies conducted within Western nations rather than Middle Eastern 

countries, where tobacco and substance consumption among youth has been rising for the past few 

decades (Sweileh et al., 2014). A review study showed that cigarette smoking among school and university 

students in the KSA ranges between 12% and 37% in different regions around the country, reaching more 
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than 50% among adults in some studies, with most of them reporting initiation of cigarette smoking at a 

young age (Bassiony, 2009). Annually, more than 70,000 Saudis die from smoking-related diseases only 

(KSAMOH, 2017). Furthermore, another report found that alcohol was used by 9% of male secondary 

school students at Abha, in the South of the KSA, and more than 8% of students were other substance 

abusers (Al-Musa and Al-Montashri, 2016). Yet, in the area of media research, only a few studies have 

come from the Arab world, and looked at tobacco only. In 2005, a study on adolescents aged 11 to 18 

years and living in Tabouk, in the north of the KSA, linked smoking with watching and reading pro-tobacco 

advertisements; particularly in movies and at sports events (Abdalla et al., 2012). This correlates with a 

recent study from another Northern city that reported a similar association between media and smoking 

behavior among Saudi females (Kilase  et al., 2013). An Egyptian study also found that exposure to 

Western media was positively associated with smoking in both Egyptian males and females (Islam and 

Johnson, 2007). 

In many Middle Eastern countries, including the KSA, the prevalence of smoking among female 

adolescents is consistently reported to be lower than male adolescents, where females are traditionally 

more stigmatized for using tobacco and substances (Abdalla et al., 2007; Mandil et al., 2010). However, 

females are just as likely as male to become addicted (Anthony et al., 1994). Several studies have 

examined gender differences among adolescents in media influence. To date, the results have been 

mixed.  For example, a number of studies have shown that video games are associated with increased 

male aggression but not for females (Shibuya et. Al, 2008), whereas other studies have found no link 

between aggression and video games (Ferguson, 2007). Similarly, media has been found to be associated 

with dieting and body dissatisfaction among females (Groesz, 2002), whereas other research suggests that 

there is no clear association between media exposure and body dissatisfaction (Calado, 2011).  

The search for an explanation for the association between media exposure and tobacco or substance use 

among youth is complicated. There are myriad influences on adolescents’ attitudes toward health risk 

behaviors. The socio-ecological theory provides a framework for understanding these forces, in that it 

suggests that adolescents develop in multilayered contexts. These contexts include individual, 

community, and environmental factors such as media (Twombly and Holtz, 2008). According to Kilbourne, 

adolescents are particularly vulnerable to the messages and images conveyed through different kinds of 

media because they are young and inexperienced and are the prime target of many programs (Kilbourne, 

2011). In 1995, Strasburger contended that display of risk behaviors on media could function as a super-

peer (Strasburger, 1995). The super-peer theory suggests that media is a powerful factor in defining social 
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norms for adolescents. Therefore, the consumption of cigarettes, alcohol and drugs in movies and music 

videos may increase acceptance of smoking and using substances as normative and encourage initiation 

(Brown et al., 2005).  

The public health approach emphasizes prevention, early detection of those at risk, and effective 

programs.  Therefore, it is important to understand why adolescents initiate tobacco or substance use, 

and why they sometimes escalate in abusing them and subsequently develop abuse related problems. 

Such an understanding is a key in preventing morbidity and mortality associated with tobacco and 

substance abuse (Wang et al., 2014). Faced with the considerations presented, this study aims to explore 

the association between exposure to various types of media and tobacco/substance use among 

adolescents in the KSA. Two main questions are investigated:  

1) Is there a relationship between three types of media exposure: television, the Internet and video games 

with the use of legal substances such as cigarette/shisha smoking, solvent sniffing and misuse of 

medications, and illegal substances, such as alcohol, marijuana and other illicit drugs?   

 2) Do these associations differ by gender?   

 2. Methods 

2.1. Subjects 

Data for this study were obtained from Jeeluna®, a national cross-sectional study conducted in 2011/2012 

in all 13 regions of the KSA to produce a nationally representative sample. A total of 12,121 adolescents 

from a representative sample of 278 middle and secondary schools were selected by a multi-stage, 

stratified, cluster random sampling technique based on the school grade (middle or secondary) and 

gender of students, as schools in the KSA are gender segregated.  

2.2. Measures 

A self-administered survey was used to collect data on a range of demographic variables, 

tobacco/substance use behaviors, media exposure and risk factors associated with adolescents’ 

tobacco/substance use. Data were weighted to produce national estimates. A detailed methodology of 
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Jeeluna® was published earlier (AlBuhairan et al., 2015). This study was reviewed and approved by the 

Institutional Review Board (IRB) at the King Abdullah International Medical Research Center (KAIMRC).  

2.2.1. Covariates: Analyses controlled for age (≤15 and >15 years old); gender; geographical region 

(regions grouped based on geographical location: Central, Western, Eastern, Northern, and Southern); 

relationship with the father/mother (good, average, and poor); father’s/mother’s education 

(illiterate/primary, intermediate/secondary, and graduate/post-graduate); family total monthly income 

(low= Saudi Arabian Riyal (SAR) <10,000, average= SAR 10,000 to 14,999, and high=  SAR >14,999 {based 

on USD 1.00 = SAR 3.75}); and adolescents’ perception of family financial status compared to other 

students (poorer than others, like others, and richer than others). Additional risk/protective factors 

included whether students are engaged in physical activity during the school day or not; the number of 

days per week they engaged in exercise for at least 30 minutes (none, 1-2 days, 3-5 days, 6-7 days); and 

whether they had experienced symptoms reflective of depression during the past 12 months ‘’hereafter 

referred to as depression’’; or have a chronic illness that require health care follow-up.  

2.2.2. Tobacco/Substance use: Smoking was defined as having tried a cigarette or shisha 

(waterpipe/hookah) at least once in a lifetime. Use of legal substances considered sniffing home solvent 

products such as glue, gasoline and aerosols or taking medications for non-medicinal reasons at least once 

over the last 30 days. Illegal substance use included using alcohol, which is illegal in the KSA, marijuana, 

or other illicit drugs at least once in a lifetime. Respondents answered yes or no; a positive response 

classified the student as a user or a smoker. 

2.2.3. Media exposure: Separate items used to assess adolescents’ exposure to television, the Internet, 

and video games. The students were asked the following questions, ’How much time do you usually spend 

watching the television daily?’, ’How much time do you usually spend on the Internet (not related to 

school work) daily?’’ and ‘’How much time do you usually spend playing video games (not on the Internet-

offline) daily?’’ to which they could answer {none, less than 1 hour, 1-2 hours, 2.1-4 hours, 4.1-5 hours, 

and > 5 hours}. Based on the earlier American Academy of Pediatrics (AAP)  recommendations of two-

hour daily limit of screen time (Strasburger and Hogan, 2013), responses were grouped into (Never, ≤ 2-

hours, and > 2-hours). 
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2.3. Data Analysis  

Data were analyzed using statistical procedures contained in STATA 14 for Windows.  Descriptive statistics 

conducted included frequencies and proportions. Chi- squared tests were used to examine gender 

differences in substance use (smoking and use of legal and illegal substances) and three types of media 

exposure (television, the Internet and video games). A multivariate logistic regression model was used to 

assess the independent association between each independent variable of media exposure, and each 

dependent variable of the substances used. Age (≤15 and >15), gender, chronic illness, depression, 

relationship with father/mother, fathers’ and mothers’ highest educational level, household income, 

adolescents’ perception of family financial status, physical activity at school and exercises frequency per 

week were used as covariates to investigate if the relationship between each type of media and substance 

use were independent of all the above-mentioned factors. In addition, multivariate logistic regression 

models were run separately for males and females to examine gender-specific differences. We used a 

significance level of P < 0.05 for all statistical tests. Figure 1 shows the conceptual framework of the 

research. 

 

Figure 1: The conceptual framework of the research 
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3. Results 

3.1. Socio-Demographics  

A total of 12,121 adolescents, divided almost equally between males and females and with a mean age of 

15.6 years (SD= 1.8), participated in this study. Socio-demographics and covariates for the sample are 

described in Table 1.   

 

Table 1: Participant’s characteristics (N = 12,121) 

Covariate  Total number of responses % 

Gender 
 
Male 
Female 

 

6290                                                                  
5831 

 

52.97                                                                                       
47.03                                                

Age  
 
=<15                                                                                             
>15 

 
 

5275                                                                  
6846 

 
 

46.83 
53.17 

Geographical region 
 
Central                                                                                                                                                           
Western                                                                                                                                                         
Eastern                                                                                                                                                            
Northern                                                                                                                                                          
Southern                                                                           

 
 

3306                                                                  
3737 
1841                                                                                                                         
1277                                                       
1960 

 
 

25.9 
32.36 

14 
10.42 
17.32 

Relationship with mothera 

 
Poor 
Average 
Good 

 
 

194                                                                  
621 

10916 

 
 

1.66                                                                  
5.2 

93.14 
Relationship with fathera 

 
Poor 
Average 
Good 

 
 

476                                                                  
1312 
9859 

 
 

4.05 
11.2 

84.75 
Father’s highest level of educationa 

 
Illiterate/primary 
Intermediate/secondary 
University/Post 

 
 

2531                                                                  
4345 
3570 

 
 

23.73 
42.16 
34.11 

Mother’s highest level of educationa 

 
Illiterate/primary 
Intermediate/secondary 
University/Post 

 
 

4173                                                                  
3977 
2684 

 
 

38.25 
37.14 
24.61 

Incomea 

 
Low                                                                                                   
Average 
High 

 
 

3127                                                                  
1393 
1792 

 
 

49.61 
22.05 
28.34 

Relationship of media exposure to substance use

115



 
 

Perception of family financial statusa 

 
 
Poorer  
Like others 
Richer 

 
 
 

847                                                               
8410 
2474 

 
 
 

7.49 
71.58 
20.92 

30 minutes’ exercises in the last 7 
daysa 

 
None 
1 to 2 days 
3 to 5 days 
6 to 7 days 

 
 

 
5354                                                                  
3190 
1520                                                                                                                         
1868                                                                                              

 
 
 

44.28 
27.04 
13.13 
15.55 

 
Engaged in physical activity at schoola                                 4362 37.25 

Depressiona 

 
Never 
Sometimes 
Always 

 
 

5375                                                              
4816 
1707 

 
 

45.65 
40.1 

14.25 
Chronic Illness  995 8.39 
Watching TVa - (per day) 
 
None                                                                                                
=< 2hours                                                                                                                                                                  
> 2hours                                                                                         

 
 

547 
6296 
5092 

 
 

4.46                                                                        
52.96 
42.58 

Using Internet (non-related to 
schoolwork)a - (per day) 

 
None                                                                                                
=< 2hours                                                                                                                                                                  
> 2hours                                                                                 

 
 
 

2309 
5961 
3621 

 
 
 

19.29 
50.62 
30.09 

Playing video gamesa  - (per day) 
 
None                                                                                                
=< 2hours                                                                                                                                                                  
> 2hours                                                                                             

 
 

5368 
5028 
1599 

 
 

44.3 
42.33 
13.37 

 
Smoking ‘’Cigarette or Shisha’’a  - 
(ever use)                                                       

 
2365    

 
19.68 

 
Legal substancea  
‘’Sniffing home solvent products or 
misusing Medications’’ - (last 30 days 
use) 

 
 

2748    

 
 

23.02 

 
Illegal Substancea                                                                                                                                                                    
‘’Alcohol, marijuana, or illicit drugs’’ - 
(ever use) 

 
385 

 
3.14 

a Values do not always sum to 12,121 due to missing data 
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3.2. Substance Use 

Based on the results, 19.6% of students had experienced smoking at least once in their lifetime, 3.1% had 

ever tried illegal drugs, and 23% used legal substance at least once in the last month. There were 

significant differences in the use per gender. Male students were more likely to smoke (c2 = 67.63, df = 

203, P = 0.000) and use illegal substances (c2 = 56.33, df = 203, P = 0.000), while female students were 

more likely to use legal substances (c2 = 14.21, df = 203, P = 0.000) (Table 2). 

 

Table 2: Media exposure, using tobacco, legal, and illegal substances by gender  

 
 

 

 

 

 

 

 

 

 

3.3. Media Exposure Effects  

The prevalence of the various types of media exposure is reported in Table 1. Logistic regression was first 

conducted for the total sample for ever-use of smoking, illegal substances and 30-day use of legal 

Measures  Gender      % 
                             

Males (n=6290)         Female (n=5831)                 P-value        
Smoking ‘’Cigarette or Shisha’’ – (ever use) 26.12% 12.46% <0.001a 
Legal Substance use ‘’Sniffing home solvent 
products or Medications’’ - (last 30 days 
use) 

18.52% 28.07% <0.001a 

Illegal Substance use ‘’Marijuana, alcohol or 
illicit drugs’’ - (ever use) 

3.95% 2.22% <0.001a  

Watching TV - (per day) 
 
None 
=< 2hours     
>2hours                                                                  

 
 

4.02% 
55.38% 
40.59% 

 
 

4.95% 
50.25% 
44.8% 

 
 

0.001a 
 
 

Using Internet (non-related to schoolwork) 
- (per day) 
 
None 
=< 2hours     
>2hours                                                                  

 
 
 

21.37% 
52.68% 
25.95% 

 
 
 

16.97% 
48.33% 
34.7% 

 
 
 

<0.001a 
 

Playing video games - (per day) 
 
None 
=< 2hours     
>2hours                                                                  

 
 

31.81% 
48.65% 
19.54% 

 
 

58.35% 
35.22% 
6.43% 

 
 

<0.001a 
 
 
 

aChi-2 test 
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substances, to examine which of the media exposure types might be associated with use. Results showed 

that viewing >2-hours of television were significantly associated with tobacco, legal and illegal substances 

use (P< 0.01, P< 0.01 and P<0.05 respectively). There were 35%, 18% and 38% (presented in table 3) 

increased likelihoods of using tobacco, legal and illegal substances for students who watch >2-hours of 

television compared with students who watch ≤2-hours. Likewise, students who used the Internet for >2-

hours were significantly more likely to smoke or use legal or illegal substances than those who used the 

Internet for ≤2-hours (P< 0.01, P< 0.01 and P<0.01 respectively). Furthermore, playing video games for 

>2-hours was also associated with a significant increase in odds of legal and illegal substances use 

compared with those who play for ≤2-hours (P< 0.01 and P<0.05 respectively). A similar effect was seen 

for students who play video games ≤2-hours compared with students who never play video games (P< 

0.05 and P<0.05 respectively).  

Thereafter, two separate multivariate logistic regressions were conducted for males and females. For 

males, results showed that heavy and light Internet users were significantly more likely to smoke tobacco 

when compared with non-Internet users (P < 0.01 and P < 0.05 respectively). For females, only heavy 

Internet users were significantly more likely to smoke tobacco compared to peers who have never used 

the Internet (P < 0.05). In addition, females who play video games for more than 2-hours were more likely 

to use legal and illegal substances than did their counterparts who have never played video games (P < 

0.01, P < 0.01 respectively). A similar effect was seen for females with light use of video games (≤ 2-hours) 

compared with females who have never played video games (P < 0.05 and P < 0.05 respectively) (Table 

3). 
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Table 3: Logistic regression analysis of tobacco, legal and illegal substances with media exposure 

(N=12,121) 

 
 Smokingb,d Legal substancec,d Illegal substanceb,d 

            OR                95%CI         OR                     95%CI        OR                     95%CI 
Total Sample  
TV 
> 2-hours vs never                                           1.40             0.99 - 1.99         1.16                  0.85 - 1.58                                                   0.93                   0.50 - 1.72               
=< 2-hours vs never                                         1.04             0.73 - 1.46                                              0.98                  0.71 - 1.35                                                   0.67                   0.37 – 1.24 
> 2-hours vs =< 2-hours                                  1.35             1.17 - 1.55a                                             1.18                  1.05 - 1.31a                                                 1.38                   1.02 – 1.86a 
Internet  
> 2-hours vs never                                           1.63             1.30 - 2.04a                                             1.26                 1.07 - 1.47a                                                 1.36                   0.91 - 2.04 
=< 2-hours vs never                                         1.20             0.98 - 1.46                                               0.99                 0.84 - 1.17                                                 0.87                   0.59 - 1.26 
> 2-hours vs =< 2-hours                                  1.35             1.15 - 1.59a                                            1.26                 1.11 - 1.44a                                                 1.56                   1.13 - 2.16a 
Video games  
> 2-hours vs never                                            1.31            1.04 - 1.65a          1.60                 1.29 - 1.98a         2.15                  1.38 - 3.37a 
=< 2-hours vs never                                          1.11            0.96 - 1.28          1.17                 1.03 - 1.33a                                                   1.43                  1.01 - 2.00a 
> 2-hours vs =< 2-hours                                   1.17            0.95 - 1.45                                              1.36                 1.11 - 1.66a         1.50                  1.04 – 2.17a 
Males Only  
TV 
> 2-hours vs never                                            1.24            0.83 -1.85                                                     0.90                 0.57 - 1.44                                                      0.71                  0.36 - 1.40               
=< 2-hours vs never                                          0.91            0.61 - 1.34                                                    0.85                 0.53 - 1.38                                                      0.58                  0.28 - 1.18 
> 2-hours vs =< 2-hours                                   1. 36           1.15 - 1.62a                                                  1.05                 0.89 - 1.25                                                      1.23                  0.84 - 1.80 
Internet  
> 2-hours vs never                                            1.75            1.31 - 2.35a          1.23                 0.99 - 1.53                                                      1.17                  0.71 - 1.93 
=< 2-hours vs never                                          1.33            1.04 - 1.70a                                                  1.03                 0.84 - 1.25                                                      0.74                  0.49 - 1.14 
> 2-hours vs =< 2-hours                                   1.31            1.07 - 1.61a                                                  1.19                 0.96 - 1.48                                                      1.56                  1.00 - 2.42a 
Video games    
> 2-hours vs never                                            1.08             0.84 - 1.40                                                 1.47                 1.15 - 1.88a                                                       1.90                 1.14 - 3.17a 
=< 2-hours vs never                                          1.06             0.88 - 1.27                                                   1.05                 0.87 - 1.26                                                           1.30                 0.84 - 1.99         
> 2-hours vs =< 2-hours                                   1.02             0.81 - 1.28                                                   1.40                 1.11 - 1.75a                                                        1.46                 0.99 - 2.14 
Females Only    
TV 
> 2-hours vs never                                            1.58             0.82 -3.01          1.45                 0.97 - 2.18                                                  1.68                 0.53 - 5.35                                      
=< 2-hours vs never                                          1.26             0.64 - 2.49                                           1.15                 0.76 - 1.74                                                 0.94                 0.32 - 2.73               
> 2-hours vs =< 2-hours                                   1.24             0.97 - 1.59                                           1.26                 1.09 - 1.44a                                               1.78                 0.98 - 3.21 
Internet  
> 2-hours vs never                                            1.51             1.05 - 2.18a                                            1.23                 0.96 -1.56                                               1.70                 0.80 - 3.62 
=< 2-hours vs never                                          1.06             0.76 - 1.48                                              0.94                 0.72 - 1.23                                              1.20                 0.59 -2.45 
> 2-hours vs =< 2-hours                                   1.42             1.06 - 1.90a                                           1.29                 1.09 - 1.54a                                             1.41                 0.90 - 2.22 
Video games  
> 2-hours vs never                                            2.38             1.60 - 3.55a                                           1.75                 1.19 - 2.56a                                                4.09                 1.67 - 10.04a         
=< 2-hours vs never                                          1.10             0.90 -1.35          1.23                 1.03 - 1.47a           1.99                 1.16 - 3.41a         
> 2-hours vs =< 2-hours                                   2.15             1.46 - 3.19a                                           1.42                 0.96 - 2.09                                                  2.05                 0.82 – 5.10 
a OR/CI significant p < 0.05 
b Ever-use. 
c During the past 30 days. 
d Analysis adjusted for the following covariates; age, gender, region, relationship with the father/mother, father’s/mother’s education, family total monthly 
income, perceived family’s financial status, physical activity at school, the frequency of exercises per week, depression and chronic illness.  

 

4. Discussion  

In this cross-sectional analysis, we found that the odds of using tobacco, legal and illegal substances were 

higher for students who were watching television, surfing the Internet or playing video games for more 

than the earlier AAP recommendations of two hours of screen time per day compared with their peers 
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who complied with the limits. These findings were consistent with the results of previous studies (Fischer 

et al., 2011; Tucker et al., 2013) and provide future direction for research about media and health 

behaviors.  

 

In spite of the growing literature on media, studies into the effect of media use on adolescents’ substance 

use behaviors are almost nonexistent in the Kingdom. To the best of our knowledge, this study is the first 

to examine the association between three types of media; television, the Internet and video games, with 

smoking and the use of legal and illegal substances among adolescents in the KSA.  Therefore, a major 

contribution of this study is providing evidence for an independent association between various types of 

media and tobacco, legal and illegal substances use among adolescents.  

The study revealed that after controlling for multiple demographic and risk factors, there is a strong 

multivariate association between heavy use of the Internet with smoking and the use of legal and illegal 

substances. Other studies from Greece (Fisoun et al., 2012) and China (Gong et al., 2009) 

showed similar results. With limited entertainment and extracurricular activities, young Saudis are 

increasingly relying on media and technology for entertainment. In the latest report published by the 

Saudi Communication and Information Technology Committee in 2015, the majority of more than 21 

million users of the Internet in the KSA spend at least 120 minutes daily on social media websites only 

(KSACITC, 2015). This widespread adoption of the Internet by Saudi adolescents is mainly linked to the 

digital media’s ability to offer wide-ranging materials. Today, the Internet provides a new platform for 

advertisement with the potential to reach millions of adolescents around the world and the Kingdom. 

Furthermore, the Internet allows adolescents to buy drugs easily; a previous study by Columbia University 

found that over 85% of online pharmacies do not require a prescription or proof of age (USNCASA, 2006). 

 

In addition, we found that there is a strong association between television viewing for > 2-hours and the 

use of tobacco and other legal and illegal substances. Similar results were found in an American study 

between movies and alcohol, and between music and marijuana (Primack et al., 2009).  It is possible that 

television which contains references to tobacco, solvents and illegal drugs such as alcohol and marijuana 

through music videos, television series and films, are more likely to make this type of activity seems to be 

cool and fun. According to the policy statement published in 2010 by Pediatrics, the official journal of the 

AAP, media usually tends to popularize and glamorize substance abuse and encourage younger viewers 

to engage in risky behaviors (Strasburger, 2010).  
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Although tobacco products are not advertised directly on local television in the KSA, passive promotion 

still occurs in movie scenes and television programs in local and international channels. In 2015, the 

National Tobacco Control Committee in KSA issued an anti-smoking law prohibiting promotion of tobacco 

and its derivatives by any means of advertising in any official media (KSAMOH, 2015) . However, the rise 

of cable television has made advertising more liberal and harder to monitor and control. With this new 

media environment, Saudis found a window of entertainment that is imbued by Western social and 

cultural values, that competes with traditional social structures and religion. According to Professor Miller, 

foreign television productions accounted for 50% of total programming in KSA (Miller, 2003). As a result 

of that, Saudi adolescents often watch different cultures and lifestyles from their own, and receive mixed 

messages about various topics, which might be considered to be socially acceptable in other parts of the 

world, yet are taboo in local culture. In this sense, media influences adolescents by producing characters 

that adolescents get attracted to and perceived to be peers and who they long to be. Such foreign 

examples and their media activities provide templates for youths’ behaviors (Escabar-Chaves et al, 2005).   

 

Recent studies continued to focus on television in spite of all the new forms of media, largely because 

adolescents are heavy users of television and they spend the most time with this medium. Moreover, 

there are no cinemas in the Kingdom. Without movie theaters; the popularity of television, whether it is 

cable TV, Netflix, or Apple TV is still growing as Saudis perceive television to be the main source of 

entertainment and information. Based on our sample, more than 95% of students watch television daily; 

almost half of them (42.5%) watch it for >2-hours, compared to 30% using the Internet, and only 13.3% 

playing video games for more than two hours. This finding is consistent with previous literature on the 

number of hours’ adolescents spend watching television in the KSA. A study by King Abdulaziz Medical 

City (2013) showed that 40% of adolescents aged between nine and 14 years watch television for more 

than three hours a day during weekends (Al-Ghamdi, 2013).  

 

Similar to other studies, we found a link between excessive video gaming (>2-hours) and substance use 

(Denniston et al., 2011; Ream et al., 2011). Armstrong et al. examined video games in a sample of 4,691 

elementary school students and found that drinking alcohol and sniffing solvents were significantly higher 

for those playing ≥3 hours compared with those who played for ≤2 hours only (Armstrong et al., 2010). 

However, other studies failed to find a relation between duration of playing video games and certain 

substances (Walther  et al., 2012). Interestingly, the current study found that the light use of video games 

(≤2-hours) was also significantly associated with legal and illegal substances. There are several potential 
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explanations for this finding; one possibility is that substance use is either more prevalent or more 

glamorously portrayed in video games. Secondly, it may be that those who use illegal substances like to 

play video games. Greenberg et. al. showed that participants who reported being addicted to substance 

such as alcohol, are most vulnerable to be dependent on another activity such as video games (Greenberg 

et al., 1999). Thirdly, adolescents are more likely to play video games at home, whether in their bedrooms, 

playrooms, or molhak (a common outdoor room, located in the outdoor premises of many homes in the 

KSA; usually built for sons/daughters to give them privacy to entertain their friends), hence having more 

unsupervised time though at home.  Based on an American study on elementary school students, it was 

found that students spend 24% of their time at home alone, mostly unsupervised (Morrongiello et al., 

2011). 

4.1. Gender differences 

The analyses by gender found that media exposure associated with substance use was different for males 

and females. For males, light and heavy exposure to the Internet was linked with smoking, which may be 

because males typically prefer to use the Internet to play online games, where they might be encouraged 

to smoke while playing with their friends or online peers (Huang et al., 2014).  Although not statistically 

significant, we found that male students who reported limited television use (≤2 hours) were less likely to 

use legal and illegal substances compared with those who never watch television. Maybe adolescents, 

who never watch television, tend to be more sociable and active than those who watch television. 

Therefore, they might be more likely to engage in risky behaviors around peers than alone. Previous 

research has suggested that peer presence increases risk-taking behaviors in adolescents (Smith et al., 

2014). This increase in adolescents’ risk taking behavior has been attributed to the brain’s reward circuitry, 

which makes adolescent more sensitive to the rewards of peer relationships (Albert & Steinberg, 2011). 

This association merits further study.  

For females, the study found that light and heavy exposures to video games were significantly associated 

with the use of legal and illegal substances. It might be that a male-dominated activity like video games 

have either an image of masculinity, or such culture with a negative influence on the health behaviors 

seems more appealing to adolescent females who use substances (Desai et al., 2010).  

The gender difference in tobacco and substance use observed in our study may be attributed to cultural 

differences and social behaviors associated with a traditional patriarchal society. Although tobacco and 

substance use, in general, are more stigmatized in KSA, female experience more social disapproval of 
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tobacco or substance use. Consequently, consistent with other Middle Eastern research (Sweileh et al., 

2014), the prevalence of illegal drugs use may have been underestimated in our study. Alcohol, marijuana, 

and illicit drugs are not legally, religiously or socially accepted in the KSA; therefore, though the survey 

was confidential and anonymous, we cannot deny that some students may have under reported any 

substance use even if it was on a single occasion.  

While there are a lot of concerns regarding illegal substances, the greatest danger comes from using legal 

products like, glue, paints, nail polish remover and over the counter medicines. More than 28% of the 

female sample, compared to 18.52% of the male sample reported that they used legal substances at least 

once in the last month. These numbers should be a warning sign as more powerful and harmful substances 

are introduced on to the market. The U.S. Substance Abuse and Mental Health Services Administration 

Report in 2009 found that more than 17% of adolescents who use drugs started by sniffing common 

household products (USDHHS, 2009). This difference in prevalence may be due to the nature of the 

position of females in the social structure of Saudi culture, including the fact that females are highly 

protected and sheltered, hence limiting their mobility on their own. Household products are cheap and 

easily accessible to females who may not have the same access to illegal substances or tobacco products 

as males. 

4.2. Limitations  

The limitations in this study must be acknowledged. The data in this study used a cross-sectional self-

reported survey, which are subject to recall bias and are less sensitive measures of exposure than other 

techniques, such as longitudinal studies (USNRC, 1985). With cross-sectional designs, it is difficult to 

determine whether the outcome followed exposure in time or exposure resulted from the outcome. In 

addition, we only measured student perception at one time point, and captured exposure to media in one 

questionnaire item, limiting exploration of the differential effects of each media type.  More importantly, 

we did not directly measure exposure to tobacco/substance use depictions. Rather, we relied only on 

measures of overall exposure, i.e., we addressed the quantitative exposure to media, however, did not 

examine the quality of the content of exposure, which may be even more important. The problem with 

such measures is that students viewing equal amounts of television, Internet or video games may be 

differentially exposed to tobacco/substances depictions depending on their preferences and attention 

levels. However, the consistency of our findings with the existing literature demonstrates the utility of 

self-reported measures (DiFranza et al., 2006; Primack et al., 2009). Despite these limitations, the study 

has several strengths, including the large sample, use of well-validated measures of media exposure, 
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tobacco/substances use and other demographic characteristics and social influences. The present study 

controlled for covariates that were missing from other studies, such as depression, chronic illness, daily 

exercises and relationship with father/mother, adding confidence to the independence of the 

associations. 

4.3. Implications  

These findings have numerous implications for theory and practice. First, the study is a step towards the 

development of a theoretical framework for understanding the relationship of media exposure with 

tobacco and substance use behaviors among adolescents living in the KSA. Further work in media use is 

necessary to focus our future interventions efforts on the most relevant media type and content related 

to risky behaviors to reduce its impact on population health. Second, such findings can be used by child, 

adolescent, and public health advocates to reduce portrayals of substances and promote positive health 

behaviors. Third, this study indirectly reflects the importance of media literacy, a subject which needs to 

be integrated within school curriculums and in conversations at home.  Fourth, our findings are important 

for beginning to inform future media-related policy initiatives.  

 

5. Conclusion  

Despite the conservative nature of the Saudi society, this study showed a significant association between 

different types of media and adolescents’ tobacco and substance use behaviors. Though media exposure 

without a doubt comes with numerous potential benefits and opportunities for growth and learning, there 

are certain drawbacks that must be kept in mind. This suggests increased attention to the growing role 

media might play in shaping adolescents health behaviors in the KSA. 
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Abstract 

Study Objectives:  A limited number of studies have examined sleep deprivation; (SD), among adolescents 

in Saudi Arabia.  This study estimates SD prevalence and associated factors within a nationally 

representative sample of adolescents in Saudi Arabia. 

Methods: A secondary data analysis of Jeeluna®, a national cross-sectional school-based survey, was 

undertaken. Jeeluna® assessed health risk behaviors and health status among adolescents (10-19 years) 

in schools across Saudi Arabia. Based on self-reports of daily average sleep duration, binary logistic 

regression was used to investigate potential association among SD, socio-demographics, and various 

health behavior factors.  

Results:  Data from 12,121 adolescents (male 51%, female 49%) was analysed.  Early- and middle-stage 

adolescents constituted the majority (81%) of the sample. SD (sleep <7 hours/day) was reported by 46% 

on weekdays and 33% on weekends. Three quarters of all adolescents reported feeling unrefreshed on 

awakening. The adjusted odds ratio (A-OR) for SD was higher for adolescents of older age (18-19 years) 

(OR1.18, CI 1.05 -1.32), female gender (OR1.23, CI 1.14 - 1.34), lower perceived socioeconomic status 

(OR1.51, CI 1.28 - 1.78), and those eating <3 main meals per day (OR1.17; CI 1.09 - 1.27).  In contrast, A-

ORs were lower among adolescents reporting television and computer screen exposure ≥2 hours per day 

(OR 0.81, CI 0.75 - 0.88; OR 0.83, CI 0.77 - 0.91), and those taking daytime naps (≥3 days) per week (OR 

0.87, CI 0.81- 0.94). 

Conclusions: Sleep deprivation is highly prevalent among adolescents in Saudi Arabia with reported 

prevalence being higher on weekdays versus weekends. The study identifies multiple associated factors 

that can inform preventative strategies and programs to support adolescent sleep and wellbeing. 

 

Keywords: adolescent, sleep deprivation, short sleep duration, epidemiological survey, behaviors, Saudi 

Arabia  
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1. Introduction 

Sleep deprivation (SD) is a growing problem among adolescents. In fact, sleep deprivation among 

adolescents has been called a silent global concern on an “epidemic scale” [1, 2]. There are numerous 

studies highlighting the serious physical, psychological and social impact of SD on the health and well-

being of adolescents. SD among adolescents has been associated with increased risk of being 

overweight/obese [3], future risk of excessive weight gain [4, 5] and cardiometabolic risk [6-8]. The 

relationship between SD and mental health disturbances among adolescents is also well documented, 

with SD negatively affecting cognitive state, mood and emotional stability [9, 10]. SD is associated with 

increased risk of developing depression, anxiety, suicidal ideation and self-harm [11-13]. Furthermore, 

sleep deprived adolescents exhibit poor concentration, decision-making skills as well as symptoms of 

excessive daytime sleepiness (EDS) [9, 11]. Adolescents with SD are more likely to be involved in 

unintentional accidents and injuries, (particularly motor vehicle crashes) [14] and other health risk 

behaviors [15-18] compared to those with adequate sleep. Poor academic performance [18-21] and 

school absenteeism [22] are also commonly reported in this group.  

Previous studies have reported multiple biological, demographic, and environmental factors to be 

associated with SD in adolescents. These include stage of adolescence (age) [23], gender [24], 

socioeconomic status [24], environmental demands on time (academic responsibilities and maintaining 

peer friendship) [25], technology use [26], and  lifestyle factors (caffeinated beverage consumption [27, 

28], cigarette smoking, khat [28], and alcohol use). All the aforementioned factors have been linked to 

delayed sleeping times in adolescents. Furthermore, early school start times have also been implicated as 

a major cause of sleep insufficiency in adolescents [29]. 

A steady decline in self-reported sleep times has been observed among adolescents. In the United States, 

the proportion of students regularly getting ≥7 hours of night time sleep fell from 72% in 1991 to 63% in 

2012 [24]. Similarly in Europe, the Healthy Lifestyle in Europe by Nutrition in Adolescence HELENA study 

reported that 33% of adolescents sleep <8 hours per day [8]. To our knowledge, there are few studies 

reporting SD among adolescents from the Middle East [30-33]. This is supported by the lack of studies 

from Middle Eastern countries included in a systematic review addressing features of inadequate sleep in 

adolescents [4]. In the Kingdom of Saudi Arabia, two school-based cross-sectional studies have reported 

average sleep duration among adolescents to be between 7 and 7.2 hours daily [32, 34]. One study of 

2863 individuals reported that 31% of school students were sleeping <7 hours, whereas 50% were sleeping 

< 8 hours per day [32]. These studies, however, were not nationally representative samples and looked at 
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sleep duration among specific age groups of adolescents. No other study has reported SD prevalence in a 

sample of participants that covers the whole age spectrum (10-19 years) of adolescence in the country. 

This study aims to estimate the prevalence of SD among a nationally representative sample of adolescents 

in Saudi Arabia and to identify associated factors. Such findings may be used to highlight the issue of SD 

among adolescents in the country and guide future educational/behavioral/policy changes that can 

improve sleep sufficiency in this important subgroup of the population. 

2. Methods 

 

2.1 Background of the Jeeluna® study: study design and data collection 

The “Jeeluna®” study [35] was the first nationally representative, epidemiological school-based cross-

sectional observational health survey conducted in 2011/2012 across all 13 regions of Saudi Arabia. 

Jeeluna® is the Arabic term for “our generation”. Prior to this study, nationally representative adolescent 

health indicators were unavailable in the country.  The objective of Jeeluna® study was to assess the health 

risk behaviors and health status of adolescents in Saudi Arabia. Schools in Saudi Arabia are gender 

segregated, and education falls under the responsibility of the Ministry of Education. Intermediate schools 

include grades 7-9, and secondary schools include grades 10-12. Upon successful completion of grade 12, 

students are eligible to pursue further education at the university/college level.   

 

2.2 Jeeluna® study design 

Jeeluna is a national study of students attending intermediate and secondary public and private schools 

in Saudi Arabia. Subjects were selected using multistage, stratified, cluster random sampling. The final 

data included 282 schools, with a school response rate of 97.5% and a student response rate of 32%. 

Ethical approval for the Jeeluna® study was granted by the Institutional Review Board (IRB) at King 

Abdullah International Medical Research Center and Saudi Arabian Ministry of Education.  

 

2.3 Jeeluna® study data collection 

Standardized, structured training of 52 teams of data collectors occurred in all 13 regions of Saudi Arabia. 

A total of 34 training workshops took place, conducted by the principal investigator or another trainer 
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who had received “train the trainer” training. Each team consisted of two data collectors and two 

phlebotomists/nurses. Collection involved a three-step process: (1) administering a self-report 

questionnaire; (2) taking anthropometric measurements; and (3) performing blood sampling. Steps 1 and 

2 were conducted by data collectors and step 3 by nurses/phlebotomists. Data collectors also ensured 

only students with signed consent and assent forms were included in the study and were available to 

answer any student questions on the study.  

2.3.1 Jeeluna® survey 

The survey was compiled by adopting items focused on adolescent health behaviors from the Youth Risk 

Behavior Survey (YRBS) and the Global Based Student Health Survey [36, 37] . In addition, questions that 

assessed psychosocial history (home and education) were guided by clinical tools.  The final tool was 

reviewed and refined by experts and piloted in a sample of adolescents. In total, 103 questions were asked 

that covered 11 domains; family (9), education (5), dietary behaviors (15), activity (physical and sedentary) 

(12), safety (8), bullying and violence (7), tobacco and substance use (22), health (4), health services (7), 

and health knowledge (10).  

2.4 Secondary Survey: Data variables selected for this study 

To fulfill our study objectives, relevant data variables related to socio-demographics, health risk behaviors, 

and sleep were extracted from the “Jeeluna®” study dataset and analyzed.  

Sleep duration was assessed by participants’ answering the following two self-reported questions; How 

many hours do you usually sleep on each weekday? How many hours do you usually sleep on each weekend 

day? Response options for both questions were <5, 6, 7, 8, 9, and ≥10 (hours). Weekly frequency of taking 

a daytime nap was based on asking the participant the number of days per week in which they took an 

afternoon nap? Response options ranged from 0, 1, 2, 3, 4, 5, 6 days with the last option being daily.  

In addition to sleep, other variables of interest included the following: gender, age group based on stages 

of adolescence (early: 10-14yrs; middle: 15-17yrs; late: 18-19yrs); body mass index (BMI) percentiles 

(determined from BMI for age growth charts); self-reported socioeconomic status (SES); academic 

performance; television screen time per day (hours); Internet use per day (hours);  video game playing 

per day (hours); daily soda and energy drink consumption; number of meals per day;  engagement in 

physical activity (number of days per week for at least 30 minutes each day); and cigarette and tobacco 

use in the past month.  
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2.5 Defining sleep deprivation  

Currently, there is no universally accepted definition for SD. Published studies use different cut-off values 

for determining SD. Another complicating factor is that different guidelines use different age brackets for 

defining the various stages of adolescence. Furthermore, the age brackets differ with regard to the 

number of hours of sleep that are recommended. These factors make it complicated to find a single unit 

measure to define SD across all three stages of adolescence (early, middle and late). Other studies have 

used <7 hours and <8 hours to describe SD in adolescents [32, 38]. For this study, the operational 

definition of our outcome variable, SD, has been based on the National Sleep Foundation (NSF) sleep 

duration guidelines [39].  NSF guidelines were informed by a comprehensive systematic review of all 

published literature looking at sleep duration and health, as well as sleep expert recommendations [39]. 

According to the guidelines, adolescents in the (6-13) and (14-17) year age groups are not recommended 

to sleep <7 hours per day [39]. As these two age groups cover the majority of adolescents in our study 

sample (81%), we adopted less than 7 hours sleep to define SD.  This criterion of <7 hours would also be 

appropriate for late stage adolescents (≥18 years of age) for whom guidelines recommend sleeping a 

minimum of 7- 9 hours per day [38]. 

 

2.6 Data Analysis 

Descriptive statistics of sample sociodemographic, health behavior, and sleep characteristics were 

reported in terms of frequency The complex sampling design as described earlier was accounted for in 

the weighting of the data.  Data was weighted to account for the probability of selection of students within 

each school, and the probability of selection of schools within each district.  Weighting the data ensured 

that it was nationally representative of the adolescent student population. Detailed methodology 

pertaining to the original study has previously been published [35].  

Descriptive univariate analysis was carried out to quantify the adolescent’s socio-demographic, health 

behavior and sleep profiles. Results were reported in terms of frequency, weighted frequency, percent 

and standard error (SE) of percent. Bivariate analysis (Pearson’s chi square test) was undertaken as an 

intermediate step to generate the binary logistic regression model.   Only potential covariates that were 

significant on bivariate analysis (p value<0.05) were entered into the binary logistic regression model in 

order to identify factors associated with SD among adolescents. Results were reported in terms of odds 

ratio, standard error, 95% confidence interval, and p-value of the final parsimonious logistic model. 
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Significance was declared at alpha less than 0.05. Statistical analysis was done using SAS Version 9.4 (SAS 

Institute, Cary, NC). 

3. Results 

3.1 Sample characteristics:  

 

Table 1 shows the socio-demographic and health behavior characteristics of participants. A total of 12,121 

adolescents between 10 and 19 years participated in the study (mean age was 15.7 years). The sample 

was fairly evenly distributed between the two genders. Middle stage adolescents, aged 15-17 years, made 

up the majority of the sample (53%), followed by early stage (10-14 years) adolescents (28%). A 

considerable percentage of adolescents were either overweight/obese (30%) or underweight (15%). Most 

adolescents perceived their socioeconomic status to be similar to their peers (72%).  

In general, dietary habits were reported to be poor; 89% of participants reported daily soft drink 

consumption and 40% reported daily energy drink consumption. Close to half the sample (43%) reported 

not eating three main meals per day. Furthermore, large proportions of adolescents reported daily 

engagement in sedentary activities (watching ≥2hours of television [43%], computer time [31%], video 

game playing [13%]). Reported physical activity levels among adolescents were poor, with the majority 

(71%) exercising <3 days per week. Table 1 provides details. 
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Table 1: Sample Characteristics 

Sociodemographics  Health behaviors  
Frequency (%) a SE (%) 

  
Frequency (%) a SE 

(%) 
Stage of Adolescence b        

 
Physical Exercise Per Week       

Early     [10-14 yrs] 3,254 27.96 1.4 
 

  < 3 days 8,544 71.16 0.6 
Middle [15-17 yrs] 6,461 53.05 1.11 

 
  ≥ 3 days 3,388 28.84 0.6 

Late      [18-19 yrs] 2,406 18.99 1.1 
 

  Total 11,932 100 
 

Total 12,121 100 
  

TV Screen Time            
  < 2 hours 6,843 57.32 0.6 

Gender       
 

  ≥ 2 Hours 5,092 42.68 0.6 
Male 6,290 51.17 1.47 

 
  Total 11,935 100 

 

Female 5,831 48.83 1.47 
 

Video Game Time       
Total 12,121 100 

  
  < 2 hours 10,396 86.66 0.43      
  ≥ 2 Hours 1,599 13.34 0.43 

Body Mass Index       
 

  Total 11,995 100 
 

Underweight <5th 
Centile 

1,812 14.57 0.44 
 

Computer (Internet) Screen 
Time 

      

Healthy weight 5- 
<85th Centile 

6,612 55.26 0.52 
 

  < 2 hours 8,270 69.4 0.68 

Overweight ≥ 85th 
Centile - <95th Centile 

1,712 14.11 0.32 
 

  ≥ 2 Hours 3,621 30.6 0.68 

Obese ≥ 95th Centile 1,912 16.06 0.48 
 

  Total 11,891 100 
 

Total 12,048 100 
  

Daily Soda Consumption            
  No 1,350 11.45 0.38 

Academic Performance     
 

  Yes 10,670 88.55 0.38 
Poor 222 1.68 0.16 

 
  Total 12,020 100 

 

Average 330 2.75 0.19 
 

Daily energy drink 
consumption  

      

Above Average 11,180 93.85 0.31 
 

  No 7,230 60.49 0.68 
Don’t Know 202 1.71 0.13 

 
  Yes 4,782 39.51 0.68 

Total 11,934 100 
  

  Total 12,012 100 
 

     
No. Main Meals Per Day       

Self-reported SES       
 

  < 3 meals 5,241 43.45 0.63 
Poorer than others 847 7.25 0.27 

 
  ≥ 3 meals 6,749 56.55 0.63 

Similar to others 8,410 71.68 0.53 
 

  Total 11,990 100 
 

Better than others 2,474 21.07 0.51 
 

Smoking Cigarettes (in last 
30 days) 

      
     

  No 11,138 93.44 0.35 
Total 11,731 100 

  
  Yes 811 6.56 0.35      
  Total 11,949 100 

 

A total of12,121 adolescents aged 10-19 years were included in the analysis, however all totals do not summate to 
12,121 due to missing responses from some participants.    SE (%): Standard error of percent 

a Adjusted for complex sampling design. 

b Stages of adolescence based on age group categorization from healthy children.org (American Academy of 
Pediatrics). 
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3.2 Sleep characteristics of sample 

 

The prevalence of adolescents reporting SD during the week was high overall. Nearly half (46%) of the 

sample reported SD during weekdays in contrast to a third (33%) during weekends. The majority of 

adolescents (74%) rarely or never felt refreshed in the morning after waking from sleep. Furthermore, 

frequent daytime napping was highly prevalent, with nearly 60% of participants taking daytime naps three 

or more times per week (Table 2).  

Table 2: Sleep characteristics of sample 

 Stage of Adolescence [Age group in years] 

 Early [10-14] Middle [15-17] Late [18-19] Total 

 n % n % n % n % 
Sleep Duration  
Weekdays 

       
  

 < 7 Hours 1,725 26.74 3,527 54.68 1198 18.57 5,418 46.65* 

 ≥ 7 Hours 1,449 26.74 2,816 51.97 1,153 21.28 6,450 54.35 
Sleep Duration  
Weekends               

  
  < 7 Hours 1,049 26.36 2,052 51.56 879 22.09 3,980 33,47** 

  ≥ 7 Hours 2,140 27.05 4,297 54.32 1,473 18.62 7,910 66.53 
Afternoon Napping 
Per week 

       
  

  < 3 naps 1,556 32.7 2,464 51.78 739 15.53 4,759 39.98 
  ≥ 3 naps 1,633 22.86 3,896 54.53 1,616 22.62 7,145 60.02 
Feeling Refreshed 
 in the Morning               

  
Never, rarely 2,366 26.28 4,841 53.78 1,795 19.94 9,002 75.69 
Sometimes, often, always 823 28.46 1,513 52.32 556 19.23 2,892 24.31 

* denotes prevalence of SD reported in the sample on weekdays 
**denotes prevalence of SD reported in the sample on weekends 

  

3.3 Factors associated with sleep deprivation 

 

Pearson Chi square bivariate analysis showed the following factors were significantly associated with sleep 

deprivation: stage of adolescence (p =0.0006), gender (p <.0001), socioeconomic status (p <.0001), 

academic performance (p <.0001), meal servings per day (p <.0001), screen time (television and computer 
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use) (p <.0001), playing video games (p =0.0006), physical activity (p =0.0014) and daytime napping (p  

<.0001). 

 

Table 3 presents the findings of adjusted binary logistic regression analysis, females [OR 1.23; CI (1.14 - 

1.34)] and older (18-19 years old) adolescents, [OR 1.19; 95% CI (1.05 -1.32)] were more likely to report 

SD. Adolescents who considered themselves to be “poorer than others” in socioeconomic status [OR 1.51; 

CI (1.28 - 1.78)] and adolescents who reported eating fewer than three meals per day [OR 1.17; CI (1.09 - 

1.27)] were also more likely to report SD (Table 3). 

In contrast, adolescents reporting screen exposure to television and computers (Internet) for ≥ 2 hours 

per day [OR 0.81, CI (0.75 - 0.88)], [OR 0.83, CI (0.77 - 0.91)], were less likely to report SD.  Likewise, 

adolescents who frequently napped ≥3 days per week [OR 0.87, CI (0.81 - 0.94)] had a decreased likelihood 

of reporting SD (Table 3). 
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Table 3: Factors associated with SD: Results of the binary logistic regression model (N=12,121) 

Parameter A-OR SE 95% CI P-value 
Gender           

  Male 1 
 

  
 

  Female  1.23* 0.05 1.14 - 1.34 0 
Stages of Adolescence 
[Age Group] 

     

 Early      [10-14 yrs] 1       
 Middle  [15-17 yrs]   0.96 0.04 0.89 - 1.06 0.369 
 Late       [18-19 yrs]  1.18* 0.07 1.05 -1.32 0.005 

Body Mass Index 
     

Underweight  0.89 0.06 0.77-1.02 0.104 
<5th Centile 
Healthy weight  0.95 0.05 0.85-1.06 0.34 
5- <85th Centile 
Overweight  1       
≥ 85th - <95th Centile 
Obese ≥ 95th Centile 0.93 

 
0.81-1.07 0.309 

Self Reported SES           
  Better than others 1 

 
  

 

  Like Others  1.12* 0.05 1.02 - 1.23 0.021 
  Poorer than others  1.51* 0.13 1.28 - 1.78 0 

Self-reported academic 
performance 

          

Average 1.47 0.28 1.02-2.13 0.04 
Above Average  0.99 0.15 0.74-1.33 0.95 
Don't Know 1.46 0.32 0.96-2.23 0.077 

TV Screen Time           
  < 2 hours 1 

 
  

 

  ≥ 2 Hours  0.81* 0.03 0.75 - 0.88 0 
Computer (Internet) 
Screen Time 

     

  < 2 hours 1       
  ≥ 2 Hours  0.83* 0.04 0.77 - 0.91 0 

Video Game 
Screen time 

          

 < 2 hours 1         
 ≥ 2 Hours  0.96 0.06 0.85-1.08 0.451 

No. of Main Meals/day           
  ≥ 3 meals 1 

 
  

 

  < 3 meals   1.17* 0.05 1.09 - 1.27 0 
Daily Energy Drink 
Consumption 

        

Yes 1 
 

  
 

No 1.01 0.04 0.93-1.01 0.755 
Cigarette Smoking in the 
past month 

          

No 1         
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Yes 1.05 0.08 0.89-1.22 0.574 
Freq of physical exercise 
(30mins) per week 

          

 <3days 1         
 ≥3days 0.92 0.04 0.85-1.01 0.091 

Afternoon Nap 
Frequency/week 

          

  < 3 naps 1       
  ≥ 3 naps  0.87* 0.04 0.81 - 0.94 0.001 

A-OR, Adjusted odds ratio (1 is the reference variable); CI, confidence interval; SE, standard error; SES, socioeconomic status. 

*Significance is declared at p < 0.05. Probability is modeled as sleeping <7 hours.  

4. Discussion 

 

This is the first study to report the prevalence of SD for a nationally representative sample of adolescents 

in Saudi Arabia. In fact, the present study’s weekday estimated prevalence of SD is the highest reported 

figure to date, with close to half the sample (46%) sleeping hours that are non-recommended by the 

National Sleep Foundation. Furthermore, this study is the first to assess SD across all stages of adolescence 

(early, middle and late) in Saudi Arabia.  

The high prevalence of SD among adolescents in our study mirrors a global trend of SD affecting high 

proportions of the adolescent population in many countries, such as the US [24], Europe, [8] China, [38] 

Japan, [40] and Kuwait.[41]. In addition, it extends and corroborates previous work in Saudi Arabia 

undertaken by Hazzaa et al who reported the prevalence of SD (sleeping <7 hours) among adolescents to 

be 31% in 2009-2010 [32, 33]. It is interesting to note that high SD prevalences have also been reported 

among children and adults in Saudi Arabia. A recent study of 2,025 Saudi adults reported that 33.8% were 

sleeping <7 hours [42]. Given the high prevalence of SD among Saudi society, it is plausible that the sleep  

behavior of adolescents is being influenced by the sleep habits and patterns of their parents [43]. Sleeping 

less than 7 hours may have a greater impact on adolescents compared to adults since adolescents 

biologically have an increased sleep need (i.e require more sleep hours per day) compared to adults. 

Indeed, the National Sleep Foundation sleep duration recommendations of 2015 state that sleeping 6 

hours for adults 18-64 years, “may be appropriate” The same sleep duration in adolescents, however, is 

not recommended. 

A number of factors could explain the high prevalence of SD among adolescents seen in the country. It is 

well documented that puberty in adolescents shifts biological circadian rhythms delaying release of the 

sleep inducing hormone melatonin with levels peaking later at night (11pm-8am) [44] and resulting in 

Chapter 8

142



 
 

 

delayed sleep onset [45-48]. Puberty therefore biologically predisposes adolescents to encounter 

difficulties in initiating sleep early and waking up early. In addition to biology, a number of environmental 

factors may be contributing to the SD observed among adolescents in our study. For example, sleeping 

late may be a cultural and behaviorally acceptable normal habit for the general Saudi population. Many 

social activities tend to occur during the late hours of the night; retail shops and restaurants stay open 

quite late throughout the week with most shopping malls closing their doors at 11pm. It is therefore not 

unusual to see young children and adolescents out in public places late at night. One study observing 

sleeping habits in 1,035 Saudi adolescents in Jeddah reported average school night sleeping time on 

weekdays to be 23.55 hours, with over a third sleeping after midnight [34]. Sleep deprivation therefore 

may be an outcome of evening orientation and later chronotype in our sample. A study among a sample 

of adolescents (Vollmer et al.) reported that circadian rhythms can be shifted to “eveningness” or evening-

type orientation by factors that prolong daylight into evening and night hours, such as artificial nocturnal 

light, electronic media use, and other factors [47]. Furthermore, climatic zones can also influence 

chronotype, with adolescents living in the subtropics having later chronotypes. Saudi Arabia is a country 

with subtropical climate; however, to objectively assess the relationship between chronotype and sleep 

deprivation among our sample, further in-depth studies are needed that collect data on adolescent sleep 

timings. Late sleep times in households may arise where parents are unaware of the importance of getting 

enough sleep; the differences in sleep need among adults, children and adolescents in terms of required 

daily sleep hours; and fundamentally the consequences that sleep deprivation can have on their own 

health and that of their adolescents. A study addressing problems and challenges regarding sleep 

medicine in Saudi Arabia reported that most of the Saudi public were unaware of the adverse physical, 

psychological and social effects of  sleep deprivation [48]. As such, parents themselves may be less strict 

in insisting their children and adolescents go to sleep at set times. In fact, parental knowledge regarding 

child sleep, child sleep needs, and sleep hygiene practices are known to be associated with “indices of 

healthy sleep”. Parents with more knowledge on child sleep report earlier bedtimes on weekdays and 

weekends [49]. School start times in Saudi Arabia may be another disrupting factor. On weekdays, children 

and adolescents in Saudi Arabia have exceptionally early wake times because the majority of schools begin 

at 07:00. Multiple studies have shown that early school start times are linked to SD, and that by delaying 

school start times, weeknight sleep duration in adolescents is increased [49]. To improve adolescent sleep 

duration at night, the American Academy of Pediatrics issued a policy statement in 2014 recommending 

that “middle and high schools should aim for school start times no earlier than 8.30 am” [50]. In fact, our 

study did show much higher prevalence of SD among adolescents during weekdays (46%) (note a time 
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when schools are open) compared to weekends (33%), suggesting that early school start times could be 

an influencing factor for the SD reported by Saudi adolescents in our sample.  

Female gender, older age group of adolescents, those who perceived themselves to be poorer than 

others, and those who ate fewer main meals per day were identified as having increased likelihood of SD 

among our sample. Population based studies in the United States reinforce our findings that female 

adolescents report sleeping fewer hours than their male counterparts. Girls tend to undergo pubertal 

changes earlier than boys, which may account for the difference seen in SD.  The association between 

increasing adolescent age and SD has been established in previous studies [51]. Older adolescents are 

more independent and autonomous than younger adolescents; as such they are less likely to have parents 

monitoring their sleep times [52].  They may also be more likely than younger adolescents to have access 

to personal electronic devices (smartphones the nocturnal use of which has been associated with SD) and 

to be more likely to socialize online. The association of lower SES increasing likelihood of adolescents 

reporting SD has been published in a few studies. It has been postulated that families of low SES have 

lower awareness of sleep hygiene practices and that their homes may be less organized and more noisy 

[53]. Saudi households also tend to be large in size,  with the average family size ranging between 5.5 to 

6.4 persons per household [54]. Coupled with low SES, it is conceivable that adolescents from poorer 

households may not have access to their own room and may have to share rooms and beds with siblings 

[55]. Bedroom sharing is known to impede the ability to sleep adequately and is associated with later 

nocturnal sleep times, later wake times, and SD [56]. 

Our study showed daytime napping and prolonged screen time exposure (to television and Internet) was 

negatively associated with SD. Daytime napping is common among school and university students in the 

country [57, 58]; for instance, one study reported that 41% of elementary students take daytime naps. 

This was also the case in our study, in which a significant number of adolescents reported taking daytime 

naps.  Although daytime napping is thought to delay sleep time and to contribute to shorter nocturnal 

sleep duration [59] in adolescents, it has also been found to work as a mechanism to compensate for sleep 

deficits during weekdays and weekends [58, 60]. Further studies are needed to better explain the napping 

behavior among adolescents in Saudi Arabia and to understand the temporal relationship between 

daytime napping behavior and SD in this population. 

As for prolonged screen time exposure (television or Internet use unrelated to schoolwork), our results 

showed that adolescents were less likely to have SD when compared to those with less screen time 

exposure. This finding contradicts the published literature on this topic [26]. However, our results are in 
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line with another study that looked at lifestyle correlates of SD among adolescents within Saudi Arabia. 

The study by Al-Hazzaa found that adolescents watching >5hours had 1.505 odds of sleeping 8 hours or 

more [33]. It appears that in the context of Saudi Arabia, there is a level of repeatability to our findings, it 

is not clear why prolonged screen exposure would increase sleep duration among adolescents in the 

country, and further in-depth studies are needed.                     

The limitations of our study include its cross-sectional design, which make it impossible to determine the 

temporal relationship between our variables of interest and SD or to make any inferences on SD causality. 

Furthermore, the question assessing sleep duration was self-reported; responses are subjective and 

therefore prone to measurement and recall bias which can affect the validity and accuracy of reported 

sleep durations. The question itself "How many hours do you sleep" relied upon students remembering 

when they go to bed and when they wake up and giving an average estimate of their sleep hours. Again, 

the value would be subject to both recall and measurement bias. Asking exact sleep times and wake times 

from the participants would have been a more accurate method of calculating their sleep durations. 

Objective measures such as actigraphy or polysomnography would be the preferred method to accurately 

assess sleep times. Finally, lack of a universal definition for defining SD means that different studies use 

different cut-off numbers of hours to define the outcome, making comparisons between studies difficult.                                    

5. Conclusions 

 

Sleep deprivation among adolescents in Saudi Arabia is a significant public health concern. Almost one-

half of all adolescents in the study suffered from SD during weekdays, and nearly three-quarters 

reported not feeling refreshed in morning.  Frequent daytime napping during the week was also 

observed. We found that a number of biological, demographic, lifestyle, and environmental factors 

were significantly associated with SD among Saudi adolescents.  Given the health, academic, and 

societal impact of SD, there is an urgent need for preventive strategies. Delaying school start times 

would be a good first step. Promoting adolescent and public awareness of the importance of adequate 

sleep and consequences of sleep deprivation, in addition to recommending sleep hygiene behaviors, 

would also help address the problem. 
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This is the first study to address health and the health needs of adolescents in Saudi Arabia at a national 

level. Though there have been studies addressing specific health related items or issues among some 

groups and cohorts of adolescents, these studies are scarce, do not address overall health, and are limited 

to certain subpopulations or geographical areas of the country. Health, as defined by the World Heath 

Organization in 1948 is the “state of complete physical, mental and social well-being and not merely the 

absence of disease or infirmity” (1), and given the changing needs of populations and the reality of 

increasing chronic disease, has been adapted further to include the ability to adapt and self-manage in 

the face of social, physical, and emotional challenges (2). Local literature and evidence on adolescent 

health is scarce and when available typically focuses on specific disease conditions in subpopulations of 

adolescents. For the first time, with Jeeluna, data reflecting the comprehensive definition of health is 

addressed, and data representative of adolescents at the national level in Saudi Arabia is available.  

The great majority of adolescents are disease-free. I intentionally refrain from stating they are ‘healthy’, 

because lack of illness/disease does not necessarily equate to health. Adolescence, however, is a time of 

exploration, experimentation, and establishing behaviors that often continue into adulthood and 

contribute to health risk, i.e., health risk behaviors.  It is for this reason that this study has a great deal of 

focus on different adolescent behaviors. It is known that approximately 70% of premature adult death is 

due to behaviors that are initiated in adolescence (and which can be prevented) (3). Therefore, 

recognizing what behaviors our adolescents engage in and intervening earlier to prevent them, has a triple 

dividend on the long term (4). Simply stated, preventing many of the behaviors that initiate in adolescence 

will contribute to overall adult health on the long term. In other words, not only will investing in 

adolescent health benefit adolescents themselves, but it will also positively impact future health 

trajectories across the life-course and support a healthier start for subsequent generations (4). 

In order to be able to make recommendations and take action to address adolescents’ health in Saudi 

Arabia, it is first essential to have a baseline understanding of the status quo. Prior to conducting Jeeluna, 

there was no existing baseline information or evidence to resort to. In fact, that was the very reason that 

led me to conceiving the study. Upon completing my fellowship in adolescent medicine in Toronto, 

Canada, I returned back to my home country of Saudi Arabia, where I was the first physician specialized 

in adolescent medicine. My immediate aim was to start practicing within my area of specialization and be 

able to serve this often-forgotten population. I had learned early in my training that it was important to 

conduct a needs assessment prior to setting up a new service, so that I would be able to address the 

particular needs of the population I was serving. Being challenged by many about the need for such a 
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service to be established further exaggerated the need for having the evidence to support my claims. It 

was not long after I began my literature search, that I realized that the topic I was searching for was almost 

negligible. The great bulk of the literature on adolescents and their health came from the West; this is not 

what I was looking for. I required local, or at least regional, evidence to be able to support my claims of 

the need for setting up adolescent health services and programs. This was because of the fact that many 

around me associated adolescent health and behaviors with culture, and that ‘adolescence was something 

of the West’. There was a lack of understanding that adolescence is a stage in life where multiple areas of 

growth and development occur. The only way to truly find out how adolescence was presenting in Saudi 

Arabia and what the health needs of our young people were was to carry out a research study in order to 

generate the evidence. It is only with such evidence that decisions towards policy development and 

program planning and delivery can take place in an evidence-informed manner.  

Identified health needs and health risk behaviors 

Chapter 3 begins with providing an overall picture of the status of health and the existing health risk 

behaviors among adolescents in Saudi Arabia. This chapter sets the stage for subsequent chapters that 

delve into further exploration of specific problematic items that were identified in Chapter 3. Since the 

methodology applied to the overall study, as described in Chapter 2, was done at the population level and 

subsequent weighting of the data took place thereafter, the results found are applicable and can be 

generalized at the national level. 

Not surprisingly, adolescents in Saudi Arabia were found to engage in behaviors that put their health at 

risk. Most prominently, adolescents were found to have poor dietary habits, inadequate physical activity, 

lacked traffic safety and were exposed to bullying and physical violence. A considerable proportion of the 

adolescent population was overweight or obese. Similarly, there was a considerable number of 

adolescents who reported symptoms suggestive of underlying depression or anxiety. Strikingly, though it 

is known that there are gender differences when it comes to mental health problems in adolescents, with 

it being more prevalent among females, this disparity was even greater in our population. Though tobacco 

and alcohol/substance use exist, the rates were less than that reported from other parts of the world.  

Another item that was addressed in Chapter 3 was access to health services. This presented as a challenge 

to 24% of adolescents, with the quality of care also being an area of concern. Being a determinant of 

health, access to care is essential when addressing health status of a population. It is important for 
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promoting and maintaining health and the quality of life and preventing and managing disease.  Achieving 

health equity is also impacted by access to care (5). 

Early on in the study, it was concluded that establishing a surveillance system to periodically (re)assess 

the status of health of adolescents is needed. This first round of Jeeluna identified the problems and 

magnitude of each problem; as with any population health issue, subsequent rounds of assessment are 

required to identify trends post introduction of the needed interventions, policies, or otherwise.  It is only 

through such a system, that at the country level, we will be able have a comprehensive picture and 

approach to systematically address the changing needs of our young people.  

 

Weight Status: the double burden of malnutrition 

Overweight and obesity have become increasingly prevalent globally (6). Approximately half of the 

adolescent population in Saudi Arabia was found to be overweight/obese. It is not surprising considering 

the existent unhealthy eating behaviors found and the insufficient/lack of physical activity. Increased 

weight is known to be a risk factor for NCDs on the long term which greatly contribute to the burden of 

disease in Saudi Arabia and many other countries.  It is foreseeable that much attention is given to 

overweight/obesity. The other extreme of malnutrition is often associated with childhood wasting and 

stunting in the younger years. Childhood wasting is expected to remain above the World Health 

Organization’s global target of <5% in many countries of the world (6). Adolescent malnutrition in the 

form of underweight is often neglected and may go unnoticed with underlying pathological conditions, 

such as eating disorders. Because body image is increasingly important during adolescence, it may be the 

time when young people begin to experience fad diets and other weight-loss measures. It may also be the 

time of onset of eating disorders. Fifteen percent of adolescents in Saudi Arabia were found to be 

underweight in Jeeluna, which is considerably lower than the prevalence of overweight/obesity; however, 

a good proportion of underweight adolescents believed that they required further weight loss. This is a 

red flag that may reflect underlying distorted body image. There is insufficient awareness and education 

around the topic of underweight in adolescents in Saudi Arabia, and for this reason, I highlight it here so 

that it be further addressed before it becomes a problem of larger magnitude.  
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Mental health: protective and risk factors  

Chapters 5 and 6 address mental health. Mental health problems have been found to be increasingly 

prevalent among adolescents over the past few decades (7). There is increasing attention to the fact that 

almost half of the burden of disease among adolescents and youth is attributed to mental health disorders 

(8), particularly depression and anxiety. As mentioned earlier, the gender disparity in mental health 

conditions is wider in the region (9). 

Being such a prevalent condition, understanding the underlying predictors, in order to be able to address 

or prevent to the extent possible, is important. Females were found to be almost two times more likely 

than males to have underlying symptoms of depression or anxiety. Though gender, as well as other genetic 

traits, cannot be prevented, this alerts us to the importance of providing additional or different support 

measures to young female adolescents. Important protective factors, such as good relationships with 

parents cannot be overemphasized, as this is an area that can largely be promoted through adequate 

education and awareness of parents through parenting skills and effective communication for parents and 

their children alike. Similarly, physical activity, as a protective factor, is also important not only for mental 

health but for physical health as well. 

With bullying and physical violence being prevalent among adolescents in Saudi Arabia, it was important 

to explore this area further. The short and long-term consequences of exposure to bullying and violence 

are known for both victims and perpetrators. Historically, bullying at schools in Saudi Arabia, had often 

gone unnoticed or undermined. This may be due to the lack of awareness and understanding of the 

phenomenon, as some believed that it was part of normal childhood play and teasing one another (10). 

We therefore thought it would be meaningful to explore the relationship of such with factors that would 

be considered of relative importance and would get the needed attention. Demonstrating evidence of a 

strong association between these experiences and increased odds of mental health problems and lower 

academic performance highlighted the problem of bullying and violence. Since then, there has in fact, 

been increasing efforts in the country and in schools in particular with the prevention of bullying and 

increasing the awareness of this among students, parents, and school professionals.  

 

Media and substance use 

There has been increasing concerns over the past several years about the role media may be playing in 

shaping young peoples’ behaviors. Though some may not realize it, ‘role modeling’ may take place 
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through what is observed in the media. As a country, Saudi Arabia has one of the highest rates of social 

media usage. It ranks as the 13th country, with the use clearly above the global average (11). Though 

traditional media was censored for many years, in the past decade, there has been increasing exposure 

and access to the global media through the Internet, social media, and cable television. Though quality of 

content viewed in media is very important, quantifying the extent of exposure is an equally important first 

step.  

Tobacco and substance use has been a topic of taboo and is more often addressed in the adult population. 

Addressing it in the adolescent population, both among early and late adolescents, as well as adolescents 

of both genders, is an area that has been shied away from. Therefore, obtaining the baseline information, 

though recognizing that underreporting may have been the case, of the prevalence of substance use 

among adolescents in Saudi Arabia is certainly an important start.  

With Jeeluna, identifying the magnitude of both of these issues, i.e., media exposure and substance use, 

are significant objectives met. Taking this to the next step and addressing the relationship between the 

two sheds even further insight and highlights the importance of education programs directed at substance 

use prevention, including education on digital/media use, as well as systems’ approach to policies directed 

to the media industry and Ministry of Culture. 

 

Sleep deprivation 

Sleep deprivation has been found to have serious physical and psychosocial impacts on adolescents and 

their health. Being largely a nocturnal society, with individuals often staying up late into the night and 

taking daytime afternoon naps, it is not surprising that adolescents in Saudi Arabia are similarly sleeping 

late and being sleep deprived.  Early school start times has not been a supportive factor and certainly only 

aggravates the problem of sleep deprivation. 

The reason sleep was specifically selected for further exploration in Chapter 8, is because it is a topic often 

not explored with adolescents, it is something every single adolescent will carry out on a daily basis, it is 

practical to make some changes to sleeping schedules, and the literature has largely described the physical 

and psychosocial impacts of sleep deprivation, which are preventable. Chapter 8 also highlights the 

importance of not just educating adolescents, but also their parents who are setting examples for their 

children and are also getting an understanding of the importance of sleep and sleep hygiene.  
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Conclusion 

In conclusion and to my knowledge, this study, Jeeluna, has been the largest population-based study on 

adolescents not only in Saudi Arabia, but also in the Middle East region. Much of the data collected, 

particularly that on behaviors, was based on self-report, which comes with its own limitations. Some of 

this data was based on quantitative reflections with no or limited qualitative information.  Furthermore, 

other data was based on objective measurements carried out by the research team which was utilized to 

provide an accurate magnitude of defined conditions, such as weight status.  The data was collected 

directly from adolescents themselves, with no parental/guardian input; this has its advantages, though 

having some information from caregivers will be of benefit as well. Despite acknowledging these 

methodological limitations, Jeeluna has without a doubt clearly demonstrated that adolescents in Saudi 

Arabia largely have unmet needs when it comes to their health and they are engaging in behaviors that 

puts their health at risk. Future research is to take these limitations into consideration and build on them 

for further enhancing data collection. The evolving health needs of adolescents and their daily lives is to 

be continuously taken into consideration and addressed in future studies and measured indices, so as to 

be timely and relevant. 

This study has laid the foundation for evidence-informed decision making for policy and program 

development and resource allocation. Having data available at the macro and micro levels, allows for 

prioritization to take place per regional needs, as opposed to a ‘one-size fits all’ approach. Importantly, a 

cross-sectoral approach is required to be able to address the comprehensive nature of health and its 

complexities that warrant ‘health in all policies’. This is further addressed in the last chapter on Impact of 

this research. I envision this having been the first round of a series of rounds of study that will collectively 

result in a surveillance system that will provide the medium to identify trends and assessment over time. 

Only by doing so, will we be able to keep up with the dynamic nature of young people and the developing 

changes that go on in their everyday lives. 
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Adolescents aged 10-19 years make up 16% or 1.2 billion of the world’s population today. Though they 

comprise a significant proportion of the world’s population, their needs are often unaddressed (1). 

Adolescence is a critical transitional period from childhood to adulthood, which presents with many 

opportunities.  The global community has fortunately realized this window of opportunity and relatively 

more attention to adolescents and their needs has been given in the past decade.  This is reflected in 

global agendas, including the Sustainable Development Goals. The significance of investing in this young 

population has economic and social benefits with a significant return on investment. 

Saudi Arabia is the largest country in the Arabian Peninsula with a population of 34 million (2). It has a 

young population with 46.3% below 30 years; 14% of the population are adolescents aged 10-19 years 

(3). Saudi Arabia has a high literacy rate which has increased among adults from 70% in 1992 to 95% in 

2017, and among youth 15-24 years, it increased from 88% in 1992 to 99% in 2017 (4). Universal health 

coverage is provided to all, though there remains much room for prevention and health promotion. Much 

of the preventive efforts have focused on childhood immunizations, which have been successful with 

achieving high target rates and decreasing communicable disease.  

Despite the large proportion of adolescents in Saudi Arabia, they have been quite neglected when it comes 

to addressing their needs, particularly their health care needs. Historically, health care has catered for 

children or adults, with the cut-off being 12 years (increased to 14 years in recent years).  This means that 

at the magical age of 12 years, an individual is cared for by a healthcare provider trained to address adult 

health care needs.  Younger adolescents are cared for by providers trained to address childhood needs; 

this does not include adolescent health needs, but primarily covers earlier childhood needs.  The leaves 

adolescents to be cared for by individuals who are not in tune with the particular needs of adolescents 

and so a significant gap exists.  This is coupled with the fact that existing national datasets dichotomize 

the population into <15 years and ≥15 years, addressing only child or adult related issues respectively.  

Jeeluna study was therefore conceived in order to fill these gaps.  It has generated the evidence to inform 

the development of the required services/programs and policies necessary to address the health needs 

of adolescents in Saudi Arabia. It is a population, school-based study conducted throughout all 13 regions 

of the country.  To my knowledge, this is the largest epidemiological study conducted on adolescents in 

the region. It has included over 12,500 adolescent participants and health has been addressed in its 

various domains, including physical, mental, and social/behavioral aspects, so as to have a comprehensive 

understanding of the status quo. 
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This thesis is based on scholarly publications from the Jeeluna study.  Each publication focuses on a specific 

aspect of adolescent health, whether it be an issue relating to a physical, mental, or social aspect of health, 

yet at the same time, each reflects the strong interrelationship between these domains of health as well 

as the social determinants of health.  

The health status and behaviors that our adolescents engage in are aligned with the burden of disease we 

see among adults in Saudi Arabia.  This highlights the importance of having a life course lens to health and 

investing in adolescent health in order to prevent many of these behaviors and conditions that may persist 

into adulthood and further shoulder the burden of disease in the future. In recent years, Saudi Arabia has 

taken significant strategic steps towards transformation, both economically and as a society. The 

ambitious Vision 2030 for the country focuses on achieving a thriving economy and a vibrant society, with 

multiple key objectives, including having fulfilling and healthy lives for its citizens and residents. Efforts 

for this paradigm shift, including a focus on value-based care, prevention, and health promotion are areas 

being highlighted at the national transformation level.  Though Jeeluna was conceived back in 2007, long 

before the conception of Vision 2030, it is of great opportunity and of reassurance that the 

recommendations that have stemmed out of each of the chapters/publications are aligned with various 

objectives of the Vision 2030. The Health Sector Transformation Program, which is one of the Vision 

Realization Programs, includes membership from the different government sectors (5), which supports 

the importance of the cross-sectoral approach to health, as well as the importance of health in all policies.  

Further work beyond this thesis has been conducted in which key health indicators have been mapped 

using geographical information systems so that regional level data is also available, in order to reflect the 

needs of a particular region and be able to prioritize addressing regional adolescent health needs. This 

knowledge has been shared with the various government stakeholders, such as the Ministry of Health, 

Ministry of Education, and Ministry of Economy and Planning. 

Jeeluna provides the baseline status of health among adolescents in Saudi Arabia. It is recommended that 

a national surveillance system be established so that trends in adolescents’ health be identified over time, 

as implementation of the needed services, policies, and required capacity building in adolescent health 

take place.  
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Though adolescents comprise a significant proportion of Saudi Arabia’s population, insufficient attention 

has been given to their health needs. Furthermore, data reflective of their health needs is scarce, reflects 

certain adolescent subpopulations, and addresses limited aspects of their health.  For the first time, 

Jeeluna study has generated the evidence to reflect the comprehensive status of health among a 

nationally representative sample of adolescents across the country. In fact, Jeeluna has put forward to 

the country an expanded database of adolescent health parameters and indices with a total of over 1.5 

million variables available. Though many analyses and sub-analyses have taken place, there continues to 

be room for further and ongoing analyses.  

The impact of Jeeluna can largely focus on two areas: 1) implications for research and 2) implications for 

policy and practice. 

1) Implications for research 

The limitations of Jeeluna’s research methodology have already been addressed throughout the 

previous chapters. Many articles have been published contributing to the scholarly and scientific 

literature. Data from Jeeluna has been utilized in global research collaborations to support the 

learning and understanding of global adolescent health issues through pooled data analyses (1). 

In an effort to support data access to other researchers, I advocated for open access data for 

several years.  This materialized to some extent by having an institutional online platform that 

was developed and which provides information about Jeeluna, data visualizations, and a means 

for requesting data for research purposes (2). Having data publicly accessible has obvious multiple 

benefits; this has been taken to the next step with a national research data and repository 

platform which have realized the importance of Jeeluna data and requested that it be publicly 

available on this national platform. Lastly, the National Institute of Health Research in Saudi Arabia 

has identified its priority research tracks for the next 5 years; adolescent health research has been 

identified as one of these priorities (as part of a combined track for women, newborn, child, 

adolescent health, and rare genetic diseases) using evidence from Jeeluna to support identifying 

this as an area of national priority and further identifying priority research topics and questions 

within adolescent health research for Saudi Arabia. This is the first time in the history of Saudi 

Arabia that adolescent health is placed on the national research agenda. 

2) Implications for policy and practice 
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Commonly being free of disease, there is often a misconception that adolescents are healthy. 

Programs or health services for adolescents may therefore be considered an additional and 

unnecessary cost to an organization or system.  Focusing on adolescents and their health must be 

perceived as an investment, rather than a cost. Investing in young people’s health has been shown 

to have a triple dividend on adolescents and young people, future adulthood through the life-

course, and intergenerational trajectories (3). Based on the evidence generated through Jeeluna, 

recommendations have been made to multiple stakeholders, including the Ministry of Health, 

Ministry of Education, Ministry of Economy and Planning, and the Shoura Council. This supports 

having a cross-sectoral approach to health policies and programs.  With the country’s Vision 2030, 

national transformation programs, including the Health Sector Transformation Program, which 

includes membership from all sectors, have been initiated; this is a true testament to the cross-

sectoral nature of implementation at the country level (4). Schools are essential places for 

identifying and addressing adolescent health issues, as well as educating adolescents about 

various health related matters. Policies have been implemented for school food canteens, as well 

as physical education, in an effort to combat obesity.  

 

By viewing health through a life-course approach, the importance of continuity of care cannot be 

overemphasized. An area identified as a gap in health care in Saudi Arabia is the age limits of 

child/adult health care. Children and adolescents at the age of 14 years are transferred to adult 

care, where providers are not necessarily trained to care for adolescents and youth and their 

health needs. Adolescents, particularly those with chronic disease, unfortunately ‘fall through the 

cracks’ at this age. Recommendations for increasing the age limits of child health care to at least 

18 years of age, in addition to having transition programs, have been made. Implementation of 

such has taken place at individual institutions where I have had a direct impact in; however, this 

requires policy and implementation at a national system’s level for widespread implementation 

and sustainability.  With this, comes the need for capacity building among all stakeholders.  This 

has also been identified as a gap (5) and some efforts have been made for building capacity.  

Again, in order to have the buy-in from stakeholders, funding opportunities are important and are 

more likely to take place when national policies are developed and implemented with a top-down 

approach. 
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The implications of Jeeluna are multiple; however, in order to objectively assess them, a national 

adolescent health surveillance system is required so that the impact of efforts and changing 

dynamics of the society may be regularly measured and monitored (6). 
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Fadia AlBuhairan is a pediatrician, subspecialized in adolescent medicine from Saudi Arabia. It was during 

her medical school years that she noticed that adolescents were inadequately addressed and were 

considered to be ‘younger adults’. This potential neglect of young people ignited her curiosity and led her 

to discover and take deep interest in the field of adolescent health and medicine.  After obtaining her 

medical degree from King Saud University in Riyadh, she joined the pediatrics postgraduate residency 

training program at the Ministry of National Guard-Health Affairs (MNGHA) in Riyadh, obtained Board 

certification in Pediatrics, and subsequently pursued a clinical Fellowship in Adolescent Medicine from the 

University of Toronto and SickKids Hospital in Toronto, Canada. She also obtained her Master's in Public 

Health (MPH) from the Bloomberg School of Public Health at Johns Hopkins University in the United 

States. 

 

Upon completing her clinical Fellowship in 2007, Fadia returned home to Saudi Arabia and established the 

first specialized adolescent health and adolescent gynecology clinics in the Arab World at the Ministry of 

National Guard Hospital in Riyadh. Being under the governance of the Department of Pediatrics, whose 
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