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Adolescents are valuable, creative, energetic, @mllenging

All children and adolescents should know and fieal they are worthwhile, that there
are governments, communities and people who casatdahem, and that there are

resources available to meet their needs.

I hope that this thesis has made adolescents’ hetesvand needs in Saudi Arabia
more understandable and that this understandingheilp family, community,
professionals and policy makers in their work.
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Abstract

Objective: Little is known about health-related behavioursl dheir co-occurrence

among male adolescents in Saudi Arabia. The marpgge of this study was to
determine the prevalence of health related behesjoand to investigate the
associations between socio-demographic variabldshaalth related behaviours and
the clustering of health risk behaviours.

Research Methods: A cross-sectional study using a self-completiororgimous

questionnaire was undertaken between February @nid 2008. A stratified random

sample of 1501 male adolescents was recruited fvom private and public high
school in each of the five districts in the cityRifyadh, Saudi Arabia.

Main Outcome Measures:Prevalence and associations betweealth, social and

demographic factors and health-related behavionchjding dietary behaviours, oral
health, physical activity, smoking, violence, ingsg and safety, and mental health
factors.

Results: The results of this study showed that only 24.2% 39.9% of the students
consumed fruit and vegetables on a daily basiké&st once every day), and only 7%
and 13.7% ate fruit and vegetables 3 times or nevexry day. Also, only 52.4%
consumed dairy products at least once every dayoshy 18.3% of the students
consumed dairy products 3 times or more every d8y1% reported to not consume
any fish products on any day of the week. Abou7%8.60.2% and 25.2% of the
students consumed sweets, soft drinks, and enenggscht least once every day. The
results of this study also showed that only 36.7%tudents eat breakfast regularty (
5 days per week). Eating breakfast regularly wasstiyely associated with lower age,
liking school, good academic performance, not gatimgh fat food every day,
drinking soft drinks< 1 time/day, drinking milk every day, low BMI, bitusg teeth
every day, physical activity 3 days/week, and not engaging in physical fights.

Around half (51.3%) participants reported good hekealth status, 22.6%
brushed their teeth two times daily, 29.7% brustiedr teeth once daily, whereas
47.7% of the subjects do not brush their teethydmd 54.3% never visited the dentist
during the past year. About 29.5% of participantfesed teeth pain sometimes or
most of the time and 16.4% missed some school ftmythis reason. Brushing teeth
every day was positively associated with highendaads of parental education,
attending private school, living district, good demic performance, liking school,
visiting dentist during the last year, good teethtiss, and not suffering from teeth
pain.

Only 18.4% of the students were physically actind anly 65.2% participated
in physical activity classes in schools. Regulaygital activity was positively
associated with younger age, liking school, goodlthestatus, lower BMI, father’s,
mother’s, siblings’ and peers’ physical activitgtsmoking, not fighting, not wanting
to use drugs or alcohol, and not feeling lonelyee third (36.3%) of the participants
were overweight or obese. A fifth (20.8%) of tlimkescents were current smokers.

20.8% of the students were current smokers. Smoéimgng students was
positively associated with higher age, studyingiivate school, poor health status,
poor school performance, not liking school, fateeroking, mother smoking, sibling
smoking, peers smoking, low physical activity, wagtto use drugs and alcohol,
carrying weapons, fighting, performing car driftjrasnd being abused by teachers.



Over half the sample (55.5%) reported an injury82d had been threatened or
injured by weapons. Just under half (49%) of thelesgtents reported they were
involved in a physical fight. Moreover, fighting amg students was positively
associated with the interaction of low parental cadion, not liking school, poor
academic performance, skipping breakfast, low maysactivity, current smoking,
being threatened or injured by weapons, carryingpsas, joining people performing
car drifting, bullying others, being abused by teas. Carrying weapons during the
last 30 days was reported by 36.6% of the samperyldg weapons was positively
associated with higher age, not liking school, pacademic performance, current
smoking, fighting, being threatened or injured bgapons, performing car drifting,
joining people performing car drifting, taking partbullying others, and being abused
by family. Some (26.1%) of participants reportedihg been bullied and 24.6% of
the students reported bullying others. Many ofdbelescents reported being abused
by a family member (34.4%) or one of their schaadhers (39.5%)uring the past
12 months preceding the survey. During this timeioge many of the students
reported feeling lonely (22.8%), feeling very werdiabout something that they could
not sleep at night sometimes or more (27.0%), apting very sad or hopeless almost
every day for two weeks or more (40%). About 14%h&f participants in this study
reported that they had wanted to use alcohol ogsdrA small but notable proportion
(13.9%) of the participants reported that they Hamlight of attempting suicide and
6.9% had actually attempted suicide. Over a thi38.1%) of adolescents had
performed car drifting 12 months preceding the synHowever, car drifting was
positively associated with higher age, attendingrisate school, not liking school,
poor academic performance, not brushing teeth edayycurrent smoking, wanting to
use drugs and alcohol, carrying weapons, joiningpfgwho performing car drifting,
bullying others, and attempting suicide. The m&o(i¥8.7%) of participants drove
vehicles and 96% and 97.7% reported that they dicuse a seat belt when doing so
and did not use a seat belt when riding in a car passenger, respectively. Only 2.1%
and 1.4% of participants wore a helmet when usedomzed vehicle or non-
motorized.

Conclusions and implications: The results of this study reveal that the
adolescents engage in multiple health-risk behasjoand these risk behaviours are
relatively common among adolescents and clustestibeg. Health related behaviours
are associated with several socio-demographic hasa(age, father’'s and mother’s
education, school factors, health status and lidistyicts), although not necessarily in
the same order. However, the data emphasized #wefaefurther quantitative and in-
depth qualitative research throughout Saudi Araimaluding other cities, rural
communities, female adolescents, and other Middi&tdtn countries. Cross-sectional
research to gather evidence on youth health teagtiopulation-based data on a range
of health-related behaviours along with physicadl @ocial environments amongst
school-age students and out-of-school youth fasliare important and highly needed
to investigate health-related behaviours and assatirisk factors and to measure
change over time.
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1. Chapter One: Introduction

1.1 Background

People’s health status and behaviours are linkegtricably. The concept
of health behaviours and risk behaviours has emdeagea major issue in the
population health, health promotion and epidemipldigerature. Behaviours,
knowledge, beliefs and attitudes may have a sigamti influence on physical,
psychological and mental health status and wehdpeBehaviour and lifestyle are
crucial determinants of health, illness, disabjlapd premature mortality (Currie
et al., 1998).

Generally, ‘health behaviour’ and ‘health risk betour’ are terms that are
often used interchangeably. Health behaviour iseaerpl term that describes
actions people take which have positive influenperutheir health and other
aspects of lifestyle such as employment and ligoigditions such as healthy diet,
exercise, oral hygiene behaviours, avoidance osigendrinking, safe sexual
behaviours. Conversely, the concept of health bskaviour has been used to
describe behaviours with potentially negative @ffem health which contribute to
the leading causes of morbidity and mortality saslsubstance use, early onset of
sexual activity or unsafe sexual practices, riskiing, violent or suicidal
behaviours, antisocial behaviours, disordered gasadentary life, and smoking
among others (Shaw et al., 2010, Suris et al., 2008&1ie et al, 2000, 2004, 2008;
Wang et al., 2009).

The World Health Report 2002, which was publishedar the title:Reducing
risks, Promoting life has acknowledged the crucial importance of headimaviours,
and risk factors as causes of much of the worldlén of disease (WHO, 2002a).
Indeed, the report states that the ten leadingepteble risks to global health have
behavioural underpinnings, such as unsafe sex, isgiokabusive alcohol
consumption, physical inactivity, high blood pregsthypercholesterolemia and other
diet related problems. Until recently, all of thesetors and the diseases linked to
them had been thought to be common in industridlizeuntries. However, WHO

demonstrates they are now becoming common in devgaountries (WHO, 2002a),
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where they create a double burden in addition fectrous diseases and poor —

unhealthy- lifestyle.

Unfortunately, people from all age groups, esp8ciatiolescents adopt and
practise some risk behaviours, even if they knoeythare unhealthy or harmful.
Adolescence is a period of rapid physical and mem¢®elopment when they are
confronted with opportunities for risks (Fritch, @4). Adolescents’ behaviours and
lifestyles may directly or indirectly impinge onetih health both in the long term and
the short term (Kumar et al., 2004). “Many adoks#s are exposed to health risks
because of poverty, exploitation, gender discriidmg war, violence, change in
social and economic situations as well as riskyalitur” (Fritch, 2004). Moreover,
some risk behaviours may primarily influence thaiwiduals who practice them, such
as drug user, injury related behaviours, whereasedwehaviours affect others beyond
the individual, for instance smoking tobacco hagiract and long term impact on
people who smoke and an indirect impact on othesplee who inhale smoke
passively, while others have a direct influenceiraividuals and their partners (e.qg.

unsafe sexual behaviour).

1.2 Adolescence

Adolescence is defined as the period from the coisetiberty to the termination
of physical growth and attainment of final aduligi and characteristics (Dorland’s
illustrated medical dictionary, 1974). It is “chaterized by many rapid, interrelated
changes of body, mind and social relationships” @YH997). It is the period of
transition between childhood and adulthood, and marked by physical, emotional,
and sexual maturation. It has been reported thal@scence itself is a period of
profound cognitive, physical, social and moral depment, none of which adheres to
a perfectly predictable course” (SAM, 1999). Thevalepment of many aspects of
adolescent life (e.g. familial, interpersonal amdtitutional relationships) at this
critical stage of life may have lasting influendasoughout the life-course (Wheaton
and Clarke, 2003). Adolescents comprise a sigmfipart of today’s population, and
are greater in number than any time (UNFPA, 20@9)as been stated that one fifth
of the world’s population — a total of 1.2 billiggeople — are adolescents, and 85% of
them are in the developing world (WHO, 2007). Neddlf of the world's population

(almost 3 billion people) is under the age of 25iafalone is home to 70 per cent of

2



the developing world's young people (UNFPA, 2008)all countries, adolescents
represent the future. Therefore, adolescence isngortant time to implant healthy
choices and effective interventions to prevent aiseand enhance the potential for
life-long behaviour that will contribute to the tiga However, it has been reported
that the huge rates of change and developmentisnlita stage create additional

complexity for those who deliver health care (Keeekal., 2004).

The massive and numerous developmental changelsysicpl, emotional and
psychological characteristidbat start during puberty create new feelings aray m
naturally lead to different behaviours among admass. It is a critical period of
discovery and development of behaviours that aportant to health (Schulenberg et
al., 1997). Adolescence is a key stage of socidl lainlogical development during
which individuals develop their personal identifiggrtly through exploring and
experiencing new roles, circumstances and evemteii@n and Hendry, 1990). Many
adolescents experiment and engage in health daghagimviours (Must et al, 1992).
Health related behaviours and beliefs establishethgl this period of development
are firmly linked to patterns of behaviour in atiolbd (Wadsworth, 1992).

In general, it has been reported that the mainesaasadolescent morbidity and
mortality are primarily due to preventable healk roehaviours (Rew et al., 2004,
Grunbaum et al., 2004, Muscari, 1999, WHO, 2000ov8r, 2001, Ahmed and
Andersson, 2002). ie leading causes of death (unintentional injyridév/AIDS,
other communicable diseases, violence, and suidideg been reported in people
aged 15-29 years (Blum and Nelson-Nmari, 2004). eldeer, in their systematic
analysis study Patton and his colleagues analysmtiwide rates and patterns of
mortality in people aged 10-24 years (Patton et al., 2008 Study described
international rates and patterns of mortality bemvearly adolescence and young
adulthood. They found that traffic accidents wdre flargest cause and accounted for
14% of male and 5% of female deaths. Other promicanses included violence
(12% of male deaths) and suicide (6% of all deatfigffic accidents, violence, and
suicide accounted for more than half of all-causetatity in both sexes. Moreover, it
has been found that in high-income countries inolydSaudi Arabia which is
considered one of these high-income countriedjdratcidents caused 32% of deaths
in males aged 10-24 years. Violence and suicideusted for 10% and 15% of male

mortality, respectively. On the other hand, in féeeatraffic accidents (27%) (Note
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that Saudi Arabia did not contribute to this numéiece females are not permitted to
drive) and suicide (12%) were the main causes athd&@herefore, improving the
physical and mental health of young people in ttesg@nt and future is important and
has become a focus for health care providers,healicy makers and researchers of
various disciplines in developed countries. Emptiagi health care services and
health provision during adolescence and researgfettag adolescents’ health have
become important for several reasons. Firstly, pegiod of adolescence is a
transitional time when the developments of soaml mtellectual skills are of utmost
importance for adult life. These transitions inlbgcal, cognitive, and psychological
domains provide many opportunities for adolescemwtsengage in risky health
behaviours or to begin to develop a healthy lifiestysecondly, the factors which
influence adolescents’ morbidity and mortality gmemarily preventable. Thirdly,
preventing health risk behaviours among adolesde#ifsto prevent disease, enhance
health and improve life quality. Since risk factaray translate into disease, disability
and death, therefore prevents diseases save hiaad),and money. In other words,
promoting healthy behaviours and preventing riskghdviours can be a cost
effectiveness strategy. For example, tobacco caosentributes to lung cancer,
ischemic heart disease and other diseases; asllg s#soking prevention would be
cost effective and improve health.

1.3 Rationale for the study

Over the past decade there has been growing aocepthat young people
between 10 and 24 years of age are a distinct popnlgroup with needs that differ
from those of infants or adults (Coleman, 2001; WH002b), and youths may be
especially vulnerable to risk since shifts in hedlike place around puberty as new
health risks become prominent which have potefifethreatening risk (Resnick et
al., 1997; Kelinert, 2007; Patton et al., 2007).nyidehaviours that comprise young
people’s lifestyles may directly or indirectly iinfge on their health in the short or
long term; consequently, a wide range of behaviousaables should be measured
(Currie et al, 2000). In line with that, taking@cgl as opposed to a purely biomedical
research perspective means studying the socialre@maental and psychological
influences or determinants of child and adolesbeatth and health behaviour (Currie

et al, 2000). Therefore, individual psychologic#ibutes, and family, school and
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peer settings and relationships are important saetw be explored. However, health
behaviours may be seen as a pathway through witiclogical, psychological and
social factors interact and influence health (Gueti al., 2001).

The study covers a range of health indicators aridomes (BMI, poor dental
health status, self-rated health status, poor $g®eéormance, school satisfaction and
mental health symptoms) and health-related beheviddietary behaviours, oral
health hygiene behaviours, physical activity, smgkbehaviours, injuries, violence,
bullying and safety behaviours) as well as the bGfecumstances of adolescents

(family behaviours, peers behaviours and socio-dgaphic variables).

The lifestyle choices that a person makes can hasieect and indirect impact
on physical and mental well-being. Moreover, thekeices and behaviours can be
influenced by many factors such as sex, age, satéss, income, family style,
education, peer group pressure and living conditRersonal and socio-demographic
backgrounds are associated with behaviours. Fanpbea it has been found that risk
behaviours increase with age (Currie et al., 2@D08; Shaw et al., 2010) and boys
seem to have a higher number of concurrent riskviebrs (Chou et al., 2006; Brener
and Collines, 1998; Currie et al., 2008; Shaw et 2010). Also, type of academic
track can play a role with being more likely to agg in risk behaviours (Kohn et al.,
2005; Rodondi et al., 2000). School performanceliees identified as a statistically
significant source of stress for adolescents. RBobiool performance was related to
interpersonal violence, suicidal tendencies, arel uke of cigarettes and alcohol
(Resnick et al. 1997). High and low socioecononatus (SES) has also been linked
to risk behaviours, although with differing conaduss (Currie et al., 2008; Santelli et
al., 2000; Currie et al., 2004; Fothergil and Ensger, 2006; Hanseon and chen, 2007;
Hallfors et al., 2004; Bush et al., 2007). Moregyeer, parental and family members
risk-behaviours have been shown to strongly infteeand be positively associated
with risk behaviours among adolescents (Yen €t@38, Dilorio et al. 1999, Bearman
and Moody 2004).

Adolescence is an important phase in the life cydhere critical development
in different aspects occurs. It is a period thatclmracterized by the increasing
importance of social contexts such as communityals and peers beyond the home.
Unlike children, adolescents are given more freedbichoices in their life and more

likely to make their own decisions (Hoffman et d1994). Therefore, risk behaviours
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can be considered a normal aspect of adolescestapenent (Steinberg and Morris,
2001). There is evidence that health risk behasgitemd to cluster together (Lindberg
et al., 2000; Brener and Collins, 1998; Tubman.ett§96; DuRant et al., 1999; Viner
et al., 2006; Rhee et al., 2007). The developmérthoonic diseases is largely the
result ofbehavioural factors, unlike many acute illnessed,l@haviour is the primary
contributor to chronic disease for most people (GIH, 2004). Waf the most
common causes of morbidity and mortality are inflced by health behaviours (Kann
et al., 2000). It has been found that many riskaledurs, such as smoking, drinking
alcohol and violence, appear to track from adoleseento adulthood (Grunbaum et
al., 2004, Maggs et al., 1997, Kelder et al., 199dx, 2001). Thus, the prevention of
risk behaviours among children and adolescentshigtapriority in public health. It is
important to find early indications of health-ridlehaviours, as established risky
behaviour in young ages can be difficult to chalager in life. Thus, childhood and
adolescence might be the ideal time to motivate @odote healthy behaviours and
healthy choices. Smoking, diet, exercise and sedgnife, oral health hygiene
behaviours, injuries related behaviours, violencel @afety may have much in
common. They are lifestyle behaviours and assatiatgh health. This begs the
guestion, what is the prevalence of these behaviand the nature of associations
between each other among adolescents?

This research was inspired by the Health Behaviougchool-aged Children
(HBSC), Global school-based student health sur&HS) project, which is a cross-
national research study conducted in collaboratigth the WHO Regional Office for
Europe and the Youth Risk Behaviour Surveillancé&kB®%) in the United States.
HBSC and YRBS monitor priority health risk behav®among adolescents including
smoking and tobacco use, physical activity, dietdoghaviours, oral hygiene
behaviours, drug and alcohol, sexual behaviourgyrigs and violence related
behaviours. In my study, all these behaviours werestigated in this research except
sexual, drugs and alcohol behaviours because afirauland political issue (the
researcher was asked by the Ministry of EducatiorBaudi Arabia to remove the
questions regarding those behaviours and to focusnale behaviour rather than
female behaviour for cultural issues too in ordehave the ethical permission for the
main study).



Despite the important connection between behavamar overall health, many
countries, especially developing countries, stttk basic prevalence estimates of
youth risk behaviours. This may be due to eithiexck of resources, a lack of research
capacity, or both (Phongsavan et al., 2005). IndBauabia, effective youth health
promotion interventions might be hampered by theeabe of up-to-date data on the

incidence and prevalence of health problems.

To my knowledge, no comprehensive study of adolgsdeealth-related
behaviour in Saudi Arabia has been published te.ddbreover, research on health-

related behaviours among adolescents is limiteshundi Arabia.

My decision to explore these behaviours originatettheir health promoting and
disease preventative role. Moreover, due to th& lEcresearch on health related
behaviours and missing information in Saudi Arathig study was conducted to fill

the gap.

1.4 Importance of the Study

This study will contribute to the field of publiehlth, epidemiology and health
promotion, in particular by identifying importané#lth related behaviours, protective
and variable factors that influence adolescentisabm®urs in Saudi Arabia. This is
important in order to: (1) determine the reality tbkse behaviours among male
adolescents; (2) determine the associated factbishwmay influence adolescents’
behaviours; (3) help identify adolescents who ategeeatest risk from risky
behaviours, (4) provide information to help to deseffective prevention programs.
In addition, this study will be an important cobtrtion to gaps in the literature in
several areas, such as dietary and nutrition, lealth, smoking, physical activity, as
well as violence, injuries, bullying, abuse, merfteklth, and safety behaviours in
Saudi Arabia.

1.5 The Aims of the Study

This project focuses on the health-related behasitaund among high school
students in Saudi Arabia and factors which argedlto them. The main aims of this
research are dsllows:



1. To improve understanding by providing detailed infation on adolescents’
health related behaviours in Saudi Arabia for yoymempple, educators, health
professionals and policy makers

2. To provide a baseline against which change candssured over time

3. To improve understanding of adolescents needs

4. To provide data to inform fothe development of future health promotion

interventions.

1.6 Research questions
The core questions in the survey are as follows:

1. What is the prevalence of smoking, physicahagtbehaviours, dietary behaviours,

oral hygiene behaviours, violence, injuries, mentealth factors and safety

behaviours among male high school students in Riyad

2. What is the level of the students’ knowledge attdudes with regard to tobacco

use, physical activity, dietary behaviours, anegaf

3. Is there any association between students’ vaokd characteristics such as age,
students’ level of education, father's and mothésigel of education, type of school

(private and public), and living district with regeto health-related behaviours?

4. \What are the associations and the interactietvsden these behaviours?

1.7 Parameters of this thesis

Human behaviours are a very complex issue, anduseaaf that this researcher
recognises that many variables contribute to arleadent’s decisions regarding risk
taking behaviours. It is therefore not possibledwer all health related behaviours and

not possible to cover all associated variablesiaitifor the purpose of this thesis.

This thesis will specifically seek to examine tleahh related behaviours among
male high school adolescents in Riyadh.

1.8 Organisation of this thesis

Chapter 2 presents general information of adoléschealth and behaviours. It
also presents a literature review of adolescergalth issues, behaviours in general
and previous studies on health related behaviou&audi Arabia. Chapter 3 presents
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the pilot study procedures and outcomes. Chappeedgents the research protocol and
methods for the main study. Chapter 5 presentsiéeriptive results and tests of the
associations between behaviours and socio-demagraphiables and between the
behaviours with themselves. Chapter 6 presentsi-wariable logistic regression
analyses to explore independent associations betWwekaviours and other factors.
Chapter 7 presents a detailed discussion of thay dtndings. Chapter 8 presents the
study conclusions and recommendations for reseachelicy makers, families and

communities. The appendices are attached at thefehd thesis.



2. Chapter Two: Literature review

2.1 Overview

Adolescents’ health and their health service nemdsimportant in order to
build a safe and promising future for any country. Ash#s been mentioned,
adolescence is a period of profound dynamic dewedsy during which many
changes (biological, physiological, emotional, gsychosocial) occur. Adolescents
are quite often engaged in high-risk behavioumatdasingly earlier ages, and most
youths engage in some type of personal behaviatthineatens their health and well-
being (Eman et al., 1998).

Despite the fact that adolescents engage in mailtigk behaviours that put their
health in danger, health related behaviours have attbacted the attention they
deserve in Saudi Arabia since there is no compmthemesearch offered on the large
or even small scale, nor probably in surroundingetiing countries. Research,
demographic and country-specific health data wipidvide evidence to support the
need to improve adolescent health care with regargolicies, programmes and
services, in Saudi Arabia have been always abstreover, health related behaviour
studies among adolescents in Saudi Arabia are es@rd several issues and many
topics may have not been investigated, for exarapieide, sexual behaviours, drugs
and alcohol use among adolescents. This thesisrilmotels to investigate and
understand several health-related behaviours ot radblescents in Riyadh, Saudi
Arabia.

The study covers a range of health indicators artddoomnes (BMI, poor dental
health status, self-rated health status, poor $gerormance, school satisfaction and
mental health symptoms) and health-related beheviddietary behaviours, oral
health hygiene behaviours, physical activity, smgkbehaviours, injuries, violence,
bullying and safety behaviours) as well as the bBfecumstances of adolescents

(family behaviours, peers behaviours and socio-dgaphic variables).

The literature review is presented under main hmegdas follows:
» Background on health

» Adolescent growth and development
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» Adolescent health related behaviours

» Smoking among adolescents

» Physical activity among adolescents

> Dietary patterns and nutritional behaviours

» Violence, injuries, safety and mental health eslassues;

» Important factors associated with health relatethaviours, which have

influence over adolescents’ behaviours.

2.2 Definition of Health and related concepts

Health has many components although it is commuaflrred to in the context
of disease and illness. Yet, health is, in factcimonore than this. The most commonly
quoted definition of health is that presented ie @onstitution of the World Health
Organisation (WHO) (1946):

“Health is a state of complete physical, mentadl aocial well-being and not
merely the absence of disease or infirmity”.

This definition goes beyond the common preoccupatiath disease, and
emphasises the positive (well-being) as well asntigative (ill-health) dimensions of
health. Moreover, three inextricably interlinkeddts of health - physical, mental and
social - are identified. However, this WHO defiaiti of health is not entirely
satisfactory in practice. It defines health as asolute state - one to be attained

‘completely’ - and leaves no room for a varietyamge of healthy states.

Many factors can affect the health of individuatsl @ommunities. Factors such
as living place, the state of the environment, geseincome and education level, and
public policy all have considerable impacts on tieaAlso, schools are a very
important environment and perfect place to equiplestents with knowledge and
implant a healthy behaviour. According to WHO, tfeneral determinants of health

include:

» the social and economic environment,
» the physical environment, and
» the person’s individual characteristics and behago
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The Public Health Agency of Canada cites on thetbvgite that they have
learned a lot in the past several decades about determines health. At every stage
of life, health is determined by complex interantiobetween social and economic
factors, the physical environment, and individugh#viour. These factors are referred
to as “determinants of health”. They do not exisisoblation from each other. It is the
combined influence of the determinants of healdt tetermines health status. Health
Canada has identified twelve key determinants @fitheas follows (Public Health

Agency of Canada, 2001: http://www.phac-aspc.gpleap/determinants/index-
eng.php):

Y

Income and Social Status

Social Support Networks

Education and Literacy
Employment/Working Conditions

Social Environments

Physical Environments

Personal Health Practices and Coping Skills
Healthy Child Development

Biology and Genetic Endowment

Health Services

Gender

vV V.V V V V V V V V V

Culture

WHO highlights the importance of parents in preirentadolescent health risk
behaviours, the ways in which parents influenceseéhdehaviours, and their
implications for programmes aiming to improve adoknt health. Parents’ roles can
be organized into five dimensions, each of whick $ecific influences on adolescent
health outcomes (WHO, 2007):

» connection 4ove

» behaviour control mit

» respect for individuality +espect

» modelling of appropriate behavioumodel
» Provision and protectionprovide
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In general, there are many factors that can inflteeand determine health,
whether at an individual or population level. Ictfathe achievement of physical and
mental well-being may be not the responsibilitytioé individual alone. Health is
somehow everyone’s business. People’s ability tsymi good health is limited by
many factors such as varying degrees of life skilisilities, services, information,
knowledge, culture and economic means. As it canséen in real life these
determinants are interrelated and this interrefses of factors may often impact the
ability to arrive at a clear causation for many Itreaonditions and behaviours.
However, also, the way these determinants of héatithact and the linkages between

them can be of major importance for health pronmoéind public health in general.

The World Health Organisation held its first Intational Conference on Health
Promotion in Ottawa, Canada in 1986 and producedQttawa Charter for Health
Promotion (WHO, 1996a). The charter built on theclBeation of Alma Ata. The
Declaration of Alma Ata in 1978 was an importaniestone in the promotion of
world health which provided the blueprint for Pripdlealth Care and the Health for

All by the year 2000 and calls for action on fiverfts; namely,

» Building healthy public policy
Re-orienting the health services
Creating supportive environments

Strengthening community action

YV V VYV V

Developing personal skills

2.3 Why Adolescents?

Adolescents comprise a significant part of todagtspulation; one in five
persons in the world is an adolescent aged 10-&a8syevith 85% of adolescents
living in developing countries and in some devehgpicountries, adolescents
constitute over half of the population (WHO, 200Ihe international community has
made a commitment to foster an enabling environrtieitbest secures the enjoyment
of the highest attainable standard of health by(\WIHO, 2002). But, unfortunately,
“Adolescence is frequently portrayed as a negasiage of life - a period of storm

and stress to be survived or endured” (Arnett, 9% owever, this view diminishes
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the importance of adolescence which can be a tinggeat energy, creativity, health,

education and experience.

Throughout the world, adolescence is considerdzkta time of relatively good
health; therefore they may not be viewed as aipyidt was stated that “Too often in
the past, public policy has either ignored adoletscer focused on them only when
they behave in ways that trouble their elders” (RAHL998). In recent years,
especially in developed countries, increasing &tienhas been paid to the health

situation and health-related behaviours of adolgsce

Much previous research has shown that the greatest health thifeats
adolescents are behavioural. Therefore, as a resatlolescents’ development, the
changes in how adolescents think, reason, and stater can lead to wrong choices
and risk behaviours. Just as other people sucla@ns, adults or elderly sometimes
make poor decisions, so do adolescents. This qaciedly be a problem when some
influences such as peer pressure, family probletowreconomic status lead to poor
decisions which lead adolescents to engage in bghkgaviours, such as use of drugs
or alcohol, violence, suicide or unsafe sex. Howeghkildren and adolescents issues
have been neglected or not well addressed in Ssadlia. Many kinds of expertise
are needed to fully address health, education antah rights issues of children and
adolescents in Saudi Arabia.

2.4 Adolescent growth and development

Adolescence is “characterized by many rapid, ietated changes of body,
mind and social relationships” (WHO, 1997). It ipexiod when a person's biological,
cognitive, psychological and social characteristitg@nge from what is typically
considered child like to what is considered adili.| It is being distinctly different
from both groups. Adolescence is a period of rgigsical transitions. It is associated
with puberty, which is a time when the reproductrepacity is established. However,

the timing of these events can show variation foora individual to another.

Adolescents developing brains bring new cognitikélss that enhance their
ability to reason and to think abstractly. They@ep emotionally, establishing a new
sense of who they are and who they want to becomeadolescent can truly be
understood in separate parts; an adolescent is axkdge deal” (American
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Psychological Association, 2002). Cognitive devatept is occurring in this stage of
life. Integrated, multi-level changes in thinkingve been correlated to cognitive
development during adolescerfterner and Galambos, 1998). Change in one area of

development typically leads to, or occurs in conjion with, changes in other areas.

Entering puberty heralds the physical changes ofeadence: a growth spurt
and sexual maturation. Although it sometimes setratsadolescents’ bodies change
overnight, the process of sexual maturation agtuadcurs over a period of several
years. For most adolescents, sexual maturationhesoachieving fertility and the
physical changes that support fertility; for boyse tonset of puberty involves
enlargement of the testes at around age 11 or d Zirah ejaculation, which typically
occurs between the ages of 12 and 14 (AmericarhBygical Association, 2002).

During adolescence, the young person's thinking amofrom concrete to
abstract, and language is increasingly used topnéaie ideas (Kail, 1991). There are
many factors that affect the onset and progressigouberty, including genetic and
biological influences, stressful life events, seconomic status, nutrition and diet,
amount of body fat, and the presence of a chrdimess (American Psychological
Association, 2002).

One of the basic challenges for policy makers, thgadactitioners and families
Is to understand the developmental processes désmimce. “Adolescence itself is a
period of profound cognitive, physical, social andral development, none of which
adheres to a perfectly predictable course” (SAMO9 The unpredictable rate of
change for all aspects of development related toleadence creates additional
complexity for those who are responsible for andrgsted in adolescent health status

and care.

Adolescents’ need people who listen to them, undedsand appreciate their
perspective (Hamburg, 1997). There are a numbewafs that adults can help
adolescents to make better decisions. Professiafadsvork with adolescents need to
know what is normative and what represents earlat physical development in
order to help prepare the adolescent for the mysfahges that take place during this
time of life (American Psychological Associatio)(2). Furthermore, no adolescent

can be fully understood outside the context of drisher family, neighbourhood,

15



school, workplace, or community or without considgrsuch factors as gender, race,

sexual orientation, disability or chronic illnessid religious beliefs.

Policy makers, parents and teachers should haveuadsbackground in
adolescent growth and development and the competenecessary to assess health,
given the wide range of physical, emotional andchsgocial skills that an adolescent
might possess at a given age. Parental supervisioalso important until the
adolescent achieves self-reliance in order to adeglthy and safe choices. Moreover,
it is important to consider the necessary educdtiahstudents must possess regarding
the nature of adolescents, their stage of develaprhealth issues and the barriers and

challenges to health within their environments.

Additionally, adolescents should have a greaterodppity to express their
thoughts and voices in explaining their choicesam atmosphere that encourages
dialogue to understand their views, attitude anddse Adolescents’ developments
(cognitively, physically, socially, emotionally)finence them to try engaging in new
behaviours as they transition from childhood toltdwd, exploratory behaviours are
natural in adolescence (Hamburg, 1997). Provisibnampropriate and effective
adolescent health care necessitates a wide rangmliofy, knowledge, skills and

attitudes going beyond traditional approaches.

The social development of adolescents is best dereil in the contexts in
which it occurs; that is, relating to peers, famigghool, work, and community. A
strong sense of bonding, closeness, and attachimdatily have been found to be
associated with better emotional development, bethool performance, and
engagement in fewer high-risk activities, such ragydise (Resnick et al., 1997; Klein,
1997). During adolescence, parent and adolescerilictamay appear and increase.
This conflict appears to be a necessary part afiggiindependence from parents
(Steinberg, 2001).

2.5 Adolescents in Saudi Arabia

Saudi Arabia occupies the majority of the ArabimiRsula with the area of
about 2,250,000 square kilometres (868,730 squdes)nThe capital city is Riyadh
(population in 2006: 5.8 million) (SAMIRAD, 2010k comprises 13 administrative
provinces. The population of Saudi Arabia was estéd at 25,795 in July 2004, and
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around five and a half million of the people living Saudi Arabia are non-nationals
(Saudi national statistic department, national aengport, 2004). Saudi is a young

nation; perhaps as much as half of the populasamder twenty four years of age.

Saudi Arabia occupies most of the Arabian Peninsot@upying almost 80
percent of the Arabian Peninsula (Saudi Arabia-btiyiof foreign affairs, 2010) with
the Red Sea and the Gulf of Agaba to the west hadPersian Gulf to the east.
Neighbouring countries are Kuwait, Qatar, the Whiégab Emirates, Oman, Yemen,
Bahrain, Jordan and Iraq. Its oil region lies prillyain the eastern province along the
Persian Gulf (See Figure 2.1) (CIA-The World Faclhd010).

Figure 2-1. Saudi Arabia Map
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Saudi Arabia is not only one of the homelands fue Arabs, but also the
birthplace of Islam, the world's second-largesgreh. Islam was founded by Prophet
Muhammad, and it is the location of the two holyd\ims pilgrimage cities of Mecca
and Medina. Saudi Arabia is the most conservatantry in the Middle East and

most (if not all) people are Muslim (Saudi Arabiarlidtry of foreign affairs, 2010).

Religion plays a significant role in the life of 8A people. The majority of
Saudi laws and policies are based on Islam. Torgtatel the history of the Kingdom
and its political, economic and social developmé#ris, necessary to realize that Islam,
which permeates every aspect of a Muslim's lifep glermeates every aspect of the
Saudi Arabian state (SAMIRAD, 2010). Islam as lggen has rules that influence
people behaviours, attitude and life in Saudi Aaalsior example, sexual intercourse
out of marriage and drinking alcohol are strictytfidden. Furthermore, if something
like that happens and is discovered, there wilkddgiously based punishments, so
people tend not to practice prohibited behavioweneaf they want to. However, due
to the stigma associated with some behaviour, wieaple practise some prohibited
behaviours they tend to hide them to avoid beinmgapeed, which might prevent them
from seeking help. However, people in Saudi Ardigieve that Islam is the perfect
guidance and therefore limit prohibited activiteesd encourage behaving according to

the law.

The Arab name is a categorization based mainly cabi& languages and a
shared sense of geographic, historical and culidealtity. Arabs may be different and
diverse according to religious belief type and lewationality and culture. The huge
majority of Arabs are Muslim; however, Christiardalewish Arabs make up most of
the none Muslim Arab population. Islam is stronglysociated with Arab identity

because of the origins of Islam in the Arabian land

Saudi Arabia has an oil-based economy with straomegiment controls over
major economic activities. It possesses about 20% e world's proven petroleum
reserves, ranks as the largest exporter of petrgland plays a leading role in OPEC.
The petroleum sector accounts for roughly 80% afget revenues, 45% of GDP, and
90% of export earnings (CIA-The World Factbook, @01

There is a paucity of research and field studiemany areas, particularly on
risky behaviours in Gulf Cooperation Council (GCE&untries and other Arabic
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countries. Health related behaviour studies caristia fundamental step in the
strategic planning of adolescent health programsval$ as in identifying priority
health problems. This is also a crucial step foy aoccessful health promotion

program and public health in general.

As a result of general development and global chsuig many different aspects
around the world such as in technology, media,aaontext, and beliefs which all
may have influences on adolescents’ attitudes, kedye and behaviours, adolescents
and youth face great challenges, especially in sugbnservative country like Saudi
Arabia. However, during the past 3-4 decades, rajidelopments in standards of
living in the Kingdom of Saudi Arabia and increasedchanization have touched all
aspects of people’s lives. As a consequence, gheatiges in diet and nutrition habits
and physical activity have occurred in Saudi sgcietd low levels of physical activity
and sedentary living are becoming increasingly @lest among the Saudi population
(Al-hazzaa, 2002; Al-Rukban, 2003). Furthermoreisitassumed that changes have
also happened to other risk behaviours (e.g. smgokinlence, injuries and accidents).
Moreover, with massive urbanization and increaselilance on computers and
technology, further reductions in physical activatyd increase in obesity are projected
for the coming years. Moreover, as a result of glathanges and development in
technology, media, social context, and beliefs whatl may have influence on
adolescents’ behaviours, adolescents and youtlesgiaat challenges especially in a
conservative country like Saudi Arabia. There am@nynconflicts between what the
Saudi adolescents are told to do regarding thdtureuand religion and what they
notice that other adolescents in different coustaee enjoying doing. As a result of
the stigma around some behaviour, for instance smgaknd sexual activity out of
marriage, Saudi adolescents may tend to conceialrible behaviours, which prevent

them from seeking help until the situation has bee@omplicated or dangerous.

While the majority of adolescent morbidity and nadity is preventable, health
providers, communities and policy-makers have nietrg adequate attention to

opportunities for health promotion and preventiotivities in Saudi Arabia.

Unfortunately, Saudi Arabia suffers from a lackeaiphasis on important public
health topics, especially with regard to adolesckaalth and risk behaviours.
Moreover, it seems that children and adolescemsnat viewed as a priority. As a
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result, a wide range of adolescent health issuesbaing neglected and health
promotion initiatives have been sorely inadequag¥er attracting the attention they
deserve in Saudi Arabia and may be in other Arabumtries in the region. Hence, the
present study will investigate adolescents’ heakhaviours and factors associated
with them. This study will add to existing knowlerjgand not replicate what already

exists.

2.6 Background on Adolescent Health and behaviours

Adolescence has long been studied; Litt (1999) moeat that adolescence
studies begam 1904 with the work of G. Stanley Hall (Litt, 199 Adolescent health
programs are only well established in the Westeanldv The Centre for Disease
Control and Prevention in the United States (CD&veas adolescents through a
unique public institution. In 1998, CDC establisited National Centre for Chronic
Disease Prevention and Health Promotion (NCCDPHJuding the Division of
Adolescent and School Health (DASH). DASH's misg®to prevent serious health
risk behaviours among children and adolescents. Ybeth Risk Behaviours
Surveillance System (YRBSS) monitors priority hlealsk behaviours and the
prevalence of obesity and asthma among youth anchgyadults. The YRBSS
includes a national school-based survey conducatid Centres for Disease Control
and Prevention (CDC). The Youth Risk Behaviour 8ilance System (YRBSS)
monitors six categories of priority health-risk belours among youth and young

adults including:

> smoking and tobacco use;

> alcohol and other drug use;

> sexual behaviours that contribute to unintendedgrmaecy and sexually
transmitted diseases (STDs), including human imrdaficiency virus (HIV)
infection;

> unhealthy dietary behaviours;

> physical inactivity; and

> behaviours that contribute to unintentional injaréad violence
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The World Health Organization (WHO) also has argirimterest in the health
of young people and adopts a comprehensive apptoagfomote adolescent health.
Health problems of adolescent were first discusdathg a WHO technical expert
committee meeting in 1965. In Europe, Health Betwawviin School-aged Children
(HBSC) is a cross-national research study conductembllaboration with the WHO
Regional Office for Europe. The study aims to iase understanding of young
people's health and well-being, health behaviondstheir social context. HBSC was
initiated in 1982 by researchers from three coastand shortly afterwards the project
was adopted by the World Health Organization asHO/Nollaborative study. There
are now over forty participating countries and oegL The survey is carried out on a
nationally representative sample in each particigatountry. The sample consists of
approximately 1500 from each age group (i.e. d wit@500 adolescents from each

participating country).

2.7 Searching literatures

In this study, a manual and an electronic litemt@view were conducted, and
four well known search engines in this topic wesedi (MEDLINE 1966-2007,
EMBASE 1988-2007, Web of Science 1970-2007 and AANHL982-2007) to
develop the background for this study. | did théahsearches to 2007 then | did ‘top
up’ searches to ensure that | did not miss morentematerials. The majority of
studies were found to be in MEDLINE and EMBASE daaéaes. The keywords which
were used in searching the literatures were vesy fenly start searching literatures
by using few words (e.g., Saudi, behaviour, lifestihabit) in order to obtain as many
relevant studies as possible, with the assumpti@t studies on health related
behaviours in Saudi Arabia are scarce. So, anystadhealth related behaviours in
Saudi were first included by titles; then abstrastsxe reviewed for either to be
included or excluded in this research project dhdtadies had the same chance to be
included if the participants of the study were sitd or adolescents and answer any
question of my research questions such as studdmicsviedge, attitudes and
behaviours regarding smoking, physical activitgtdiy patterns, oral hygiene, mental
health related behaviours and symptoms, violentawelrs, injuries and safety
behaviours among male adolescents in Riyadh, Seathia.
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2.8 Health-related behaviour

As it has been explained earlier in this thesisafiiér 1), “Health related
behaviour” is used to express any behaviour tHatences health in either a negative
or a positive way. It includes health risk behavsoand healthy behaviours. Healthy
behaviour is any behaviour that enhances health asi@ating a healthy diet, physical
activity and safe sex, etc. Health risk behaviowans any behaviour that increases
the likelihood of harmful health outcomes suchrasking, violence alcohol drinking,
etc. The behaviours of today’s adolescents, inauntry, affect the country’s future
and may also affect everyone's future in the nesttegation. Adolescent health
attitudes and practices not only impact on the ighate health status but have long-

term consequences.

2.9 Smoking Behaviour

2.9.1 History of Smoking

Tobacco has been used in various forms throughioeit aiges. Since the
discovery of tobacco, the epidemic of smoking hastioued to spread all over the
world in modern times. Smoking is defined as th#@acoof lighting a cigarette, a pipe,
a cigar, a water pipe, or any other objects madm frobacco or materials of similar
effects. The object is sucked on with lips to exttremoke and this smoke is inhaled
into the chest and exhaled from the nose and masth white smoke. However,
cigarette appears to be the most common way ottabase.

Tobacco is the most widely distributed and commardgd drug in the world
today and smoking among young people is widelyapie all parts of the world and
is increasing in the developing countries (Petaalet 1992). Globally, the use of
tobacco is increasing, although the epidemic iispito the developing world (WHO,
2010). Tobacco use is growing in developing caestrCurrently, 50% of men and
9% of women in developing countries smoke, as coetpwith 35% of men and 22%
of women in industrialized/developed countries (WHMRO, 2005). It has been
reported that tobacco consumption increased by idd#e Middle East from 1990 to
1997 (WHO-EMRO, 2005). In fact, the Middle East asla are the only two regions
in the world where cigarette sales increased duhag time period. Also, it has been
reported that half of adult males in the Middle ttaas smokers (WHO-EMRO, 2005).
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Although the effects of tobacco on the probabilitiy developing serious
pathologies have been well known since the 18thucgnGrzybowski, 2005), the
evidence of tobacco damage was ignored until thdigation in 1950 of five case-
control studies that linked smoking to the develeptof lung cancer (Doll, 1998).
During the following two decades the associatioiwieen smoking and other illnesses,
such as cardiovascular and respiratory illness, geserally accepted (Vineis et al.,
2004). It has been estimated that 100 million deatbre caused by tobacco in the
20th century (WHO, 2010), and if current trendstoure, there will be up to one
billion deaths in the 21st century. Moreover, uroifesl, tobacco-related deaths will
increase to more than eight million a year by 2@8@ 80% of those deaths will occur
in the developing world (WHO, 2010).

However, It has been noted that the increase wksm prevalence in Saudi
Arabia has been extremely rapid (Al-Lehiany andnietg 2009).The increase of
smoking prevalence in Saudi Arabia might be duenémy differing factors such as
cheap price, ineffective policy, legislations andventive programmes. Over the last
few years the issue of a smoking ban has been widslicussed after officials
expressed greater concern for public health. Fatigvsaudi Arabia’s signing of the
FCTC (Framework Convention on Tobacco Control) @94 the Saudi government
decided to impose a law banning smoking in puldbces (Euromonitor International,
2009). Although the law is in place, it is not fuknforced by the authorities. Thus,
sales of tobacco in the country remained unharmedhé new law (Euromonitor
International, 2009).

2.9.2 Cigarette smoking and economic burden

The tobacco industry appears to target young pebpgleusing advertising
campaigns and sponsoring sporting events. Manynatts have been made of the
economic cost of smoking in terms of health resesir®arrott and Godfrey (2004) in
their clinical review pointed some numbers. In U@ted Kingdom, the treatment of
smoking related disease has been estimated totl@HS £1.4bn-£1.5bn a year
(about 0.16% of the gross domestic product)-inclgdE127m to treat lung cancer
alone. Also, an estimated £410m a year is speatirige childhood illness related to
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passive smoking; in adults, passive smoking acsoiomtat least 1000 deaths in non-

smokers, at an estimated cost of about £12.8mraay@®02 prices.

For the United States the economic cost of smokamge from about 0.6% to
0.85% of gross domestic product. The US publicthesgrvice estimates a total cost
of $50bn (£29bn; €42bn) a year for the treatmensmbking related diseases, in
addition to an annual $47bn in lost earnings aratyctivity. Moreover, estimated
total costs in Australia and Canada, as a propodfdheir gross domestic product, are
0.4% and 0.56% respectively (Parrott and Godfré@42.

In the United Kingdom an estimated £410m a yeapint treating childhood
iliness related to passive smoking; in adults, passmoking accounts for at least
1000 deaths in non-smokers, at an estimated coabafit £12.8m a year at 2002
prices. Yearly, cigarette production has reachad fbhousand billion, costing 100
billion US dollars. Tobacco imports into Saudi Aiitn the form of manufactured
cigarettes have increased dramatically over thesy&a. Bedidah, supervisor general
of Saudi tobacco control announced that Saudi Arabported 41,000 tons costing
1.45 $ billion; besides around $1 billion has begent on treatment for disease
brought about by tobacco smoking in 2004 (The Sds@drette, 2005, Issue No.
10178).

2.9.3 The serious effects of smoking

Smoking is the single most important preventablgseaof premature death in
developed countries (McGinnis and Foege, 1993)a Baggest the etiological role of
smoking in physical and neuropsychiatric disordBisker et al., 2002). Additionally,
it has been officially recognized that tobacco smgks a substance use disorder that
has epidemiological, etiological, phenomenologigathophysiological, co-morbid,
diagnostic, therapeutic, and prognostic and outcdoreains (American Psychiatric
Association, 1996). In the industrialized worldganette smoking is considered the
largest preventable cause of death (Jacobson, 1888bsen, 2005). The considerable
morbidity and mortality that occurs in the globapplation, as a direct result of
cigarette smoking, is indisputable. It is one oMmajor public health problem that
causes millions of premature deaths, responsilieafovide range of preventable

health problems throughout the world and vast espadosses. US Surgeon General
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(2002) estimated that more than 400,000 Americams®dch year due to smoking, a
greater number than the deaths attributed to AHX®hol, cocaine, heroin, homicide,

suicide, motor vehicle crashes, and fire combined.

In Saudi Arabia, Al Tamimi et al. (1996) statedtthang cancer and smoking-
related diseases are the greatest cause of deatrgyaSaudi males suggesting that
cigarette smoking is becoming an important pubkalth problem among men in
Saudi Arabia. The situation is likely to be worgaysticularly where the economic
situation is improving and knowledge about the Hafreffects of tobacco among the
general population and preventive policies areitagkAs adolescents are considered
the most vulnerable and receive unclear messagrg amoking (Crawford, 2001),
effective efforts to fight smoking is crucial tofdat smoking among adolescents in
particular. Unfortunately, tobacco control actiegtiin Saudi Arabia are not effective.
These include lack of health education for the camity, lack of preventive
programme in the media; lack of smoking cessatimics, absence of laws to prohibit
smoking in public places, and inactivated legiskatiprohibiting smoking on
government premises. Moreover, there is no law revent selling cigarettes to

teenagers or from smoking.

2.9.4 Adolescents smoking behaviour

The Global Youth Tobacco Survey (GYTShowed that the percentage of
young people using antobacco product ranges from 10 to 33%, and ofteh hi
among boys (Warrnen et al., 2000). Cigarette sngpimong adolescents is one of the
10 leading health indicators that reflect the mé&jealth concerns in the United States
(Rowe and Clark, 2000). Worldwide, people are erdag smoking behaviour at an
early age (Faeh et al.,, 2006). One of the spemaktaerns regarding youth risk
behaviours is the increase in rates for smokingreyramlolescents. First-time tobacco
use is usually initiated before graduation fromhhsghool (US Department of Health
and Human Services, 1994). Many of the most comeeuses of morbidity and
mortality are influenced by health behaviours, sashobacco use, physical activity,
and diet (Kann et al.,, 2000). Because these behaviappear to track from
adolescence into adulthood (Kelder et al., 199¢mption of good health behaviours

in adolescence may have positive effects on futeedth behaviours and disease risks.

25



2.9.5 Smoking in Saudi Arabia

There is no official clear data on smoking prevaienn Saudi Arabia.
Moreover, no single national survey has been doddravestigating the prevalence of
smoking among students at any age. Few studies I performed on smoking

behaviour among adolescents’ students, (Tableb2lbyw shows details.

Siddigui et al. (2001) determined the prevalencenobking in central Saudi for
males above 12 years old, finding 34.4% were ctursemokers, 16.4% were ex-
smokers, and 49.2% were non-smokers. This workskadral limitations for instance,
the sample size was small. In addition, the devet and the validity of the
questionnaire and sampling procedure were not gquaand the statistical analysis
was descriptive only. Also, the study took placepimary health centres and might
have potential bias of not including general popoia(Siddigui et al. 2001). Saeed et
al (1996) estimated smoking among Saudi males anwiles over 15 years old in
Riyadh. They reported that 25.3% of the samplessveerrrent smokers. The study
took place in primary health centres and might hpetential bias of not including
general population. Also, in this study, the reskars did not present the difference in
smoking behaviours between different age groupgherassociation between smoking
behaviours and other variables (Saeed et al., 198@llah et al (1999) conducted a
study between 1990 and 1993 to identify smokingabiturs in three regions in Saudi
Arabia. They reported that about 21.1% of the mafgs 15 years old and above were
current smokers, whereas it has been found to lye6on % among the group of male
and female aged between 15-20 years old. Moreavehis study the result did not
show the difference in prevalence between malefemdle aged between 15-20 years
old (Jarallah et al., 1999). Al-Yousaf and Karind@2) carried out a study to ascertain
the prevalence of smoking among school studenkharj, Saudi Arabia. It found
that out of 819 students, 166 (20%) were currergkars, one hundred and thirty four
(16%) were ex-smokers and 519 (64%) were non-srsokerthe smokers’ group,
(25%) were in the age group of 12 and below (aveege 10.5 years), (49%) were in
the age group of 13-15 years (average age 14 yaads{26%) were in the age group
of 16 years and above (average age 16.6 years)avdrage starting age for current
smokers was 13.8 years. The study was purely giseriand the questionnaire

development, validity and reliability of the questhaire were not explained (Al-
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Yousaf and Karim, 2001). In addition, a cross-sewl study among small sample of

adolescents in western city of Saudi Arabia. Thelysfound that 21.3% of the males

and 4.9% of the females were smokers, respecti\Addpu-Zeid et al., 2009). Their

study recruited a small sample size (N=284), froemall number of schools, applied

superficial analyses and the reliability and vajidif the study were not explained.

Abolfotouh et al. (1997) assessed the pattern aksrg behaviour among adolescents in one

south city of Saudi Arabialhey found thathe prevalence rate of regular smoking was 14.5%

(Abolfotouh et al. 1997). The finding was from a #insample size (N=289), public school,

lack of sampling, questions and variables detdighle 2.1 below shows the summary of

the papers that were reviewed. Also, it shows rstudy and details.

Table 2-1. Smoking behaviours in Saudi Arabia

Study Setting/date Aims Method/tools Outcomes
Saeed et al., | Primary health To measure the Cross-sectional | 25.3% were current
1996 care centres in | smoking Interview survey | smokers, 10.2% were ex|

Riyadh, Saudi behaviour and | N=1534 male smokers, and 64.5% had
Arabia attitude Age 15 years and never smoked. Among a
between January| above smokers 79% started
—April,1994 smoking between the
ages of 15 and 30 years
old, whereas 19.5%
before 15 years old.
Siddiqui et Primary care To determine | Cross-sectional | Of 634 subjects, 34.4%
al.,2001 clinics in Al- the prevalence | survey were current smokers,
kharj city, Saudi | of and major | Questionnaire 16.4% (104) were ex-
Arabia between | factors N= 634 male and smokers, and 49.2%
1-30 November, | influencing female (312) were non-smokers
1999 smoking Age 12 years The most common (66%
and above reason for starting
smoking was friends’
influence.
Jarallah et al | Saudi Arabia, To determine | Cross-sectional | 21.1% were male
.,1999 between 1990 the prevalence | Interview and a | smokers and 6.7% of
and 1993. of smoking predesigned male and female aged 11

Questionnaire
were used

N=8310 male ang
female
Age 15 years and
above

20 was current smokers.
Most smokers (59%)

I smoked 20 or more
cigarettes per day
Current smoking was
significantly associated
with level of education,
and smoking was higher
among those who had
lower and technical
education
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Al-Damegh

Male High school

To study the

Cross-sectional

29.8% were current

et al.,2004 in smoking habits| Survey smokers and among these
Al-Qassim, Questionnaire 83.7% started smoking at
Kingdom of N=2203 male the age of 15 years or
Saudi Arabia Age 15-25 years | less.
March 2003. The most common reasgn
givenfor smoking was
the influence of friends
(63.5%).
Al-Yousaf High school To ascertain Cross-sectional | 20% were current
and Karim, | students in the prevalence | survey smokers. The average
2001 Alkharj City, and the Questionnaire starting age for current
Saudi Arabia influencing N=819 male smokers was 13.8 years
Date of factors for students The influence of friends,
conducting the | smoking Age 15 years and (58%) and the presence
study is not above smoking in the family
known. (32%) were the most
factors, for smoking.
Jarallah et al | Male To determined | Cross-sectional | Among 222 students of
.,1996 Intermediate the prevalence | survey 12-13 years old (3.2%)
school, Riyadh, | and Questionnaire were smokers, among 645
Saudi Arabia determinants of N=1382 male students who are between
Date of smoking Age 12-19 years | 14-15 years old (8.5%)
conducting the were smokers, among 368
study is not students between age 16
known. 17 years old (20.4%)
were smokers, and for
students who their age
range between 18-19
years old (31.1%).
Smoking associated with
family smoking history
and knowledge.
Abolfotouh High-school To assess the | Cross-sectional | The prevalence rate of
et al.,1997 adolescents in pattern of survey regular smoking was
Asir province of | smoking Questionnaire 14.5%. Generally, more
south-western behaviour, was used than 50% responded
Saudi Arabia attitudes N=289 male correctly to the different
between 1994- | towards Aged 14-19 years statements.
1995 smoking
Al-Faris, Rural High To estimate the Cross-sectional | 17% were regular
1995 school in Saudi | prevalence of | survey smoking. The most
Arabia during smoking Questionnaire common reason for
May and June was used smoking were desire
1993 N=358 male (32%), idleness (28%).
Aged 16-20 years The majority know about
the hazard of smoking.
Almase High school in To estimate the Cross-sectional | 15% were current
et al.,2002 Riyadh, Saudi prevalence of | survey smokers.
Arabia smoking Questionnaire
Date of the study was used
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is not known. N=290
Agel6-17years

Saeed et Secondary health To determine | Cross-sectional | 13% of male students

al.,1993 institute in the smoking survey were current smokers and
Riyadh habits Questionnaire 6% of female students
September- N=407 male and | were smokers. The
December 1990 female majority of smokers

Aged 15-20 years started their
habit between16-20years
old.

In conclusion, cigarette smoking is an importanblmuhealth problem among
men in Saudi Arabia (Al-Turki, 2006; Rowland et, al987; Al-Dawood and El-
Zubair, 1995; Saeed, 1987; Saeed et¥lq; Saeed et al., 1993; Siddiqui et al., 2001).
The smoking behaviours studies in Saudi Arabiaral&ively scarce, and not well
designed. Almost, all of the studies which weraeeed on smoking behaviours were
focusing on prevalence of smoking behaviour anckvieanethodology and statistical
analysis.

In my study | will investigate beyond the prevaleraf smoking. It is original
since it looks at smoking behaviour and its associawith student’s several socio-
demographic variables and family and peer smokigggliours, also the association
between smoking behaviours with school factors gekeral health status, and with
other health-related behaviours. Moreover, theissiizdl analysis approach will be
more advanced than all previous studies in Saudbiar(Al-Faris, 1995; Saeed et al.,
1993; Abolfotouh et al.,1997; Al-Damegh et al.,2084dYousaf and Karim, 2001),
since | will use univariate analysis (descriptivealgsis and Chi-square test), and
logistic regression analyses using binary regressioinvestigating the association
between current smoking status as an outcome awerasepredictors. Also the
regression analyses is done in several stagesvialjoan analytical approadffrigure
4.2). Moreover, my study will investigate and irddua number of important
determinants of adolescents smoking such as parsibitngs and peers smoking
behaviours. These variables were not collectechéninternational surveys such as
HBSC and YRBS, and a consequence might be thatuny $indings are less biased

by some residual confounding factors (For detddage see Chapter 4).
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2.10 Physical activity behaviours

2.10.1 The importance of physical activity

Physical activity in childhood is beneficial in tes of increasing social
interaction and well-being. Also, it is importamtr fhealthy growth and development
and maintaining energy balance (Department of HdaK, 2004). Physical inactivity
Is considered a contributing factor in all causesortality (Blair et al., 1995, Blair et
al., 1999). Research has indicated that physidalitgccan decrease the risk for a
number of chronic diseases such as coronary hesagse, hypertension, non-insulin
dependent diabetes mellitus, osteoporosis, coloweraand anxiety and depression
(Pate et al., 1995). Inactivity is established aslafactor for coronary heart disease,
colon cancer, diabetes, high blood pressure andsbreancer (US Department of
Health and Human Services, 1996). Short-term pasiffects of activity in youth
include improved blood pressure, body weight, lipgshd lipoprotein levels,
psychological health, and development of bones,classand joints (US Department
of Health and Human Services, 1996).

Inactivity in youth clusters and is associatedhwather unhealthy behaviours
(Raitakari et al., 1994, Pate et al., 1996), andkrsg outcomes. The clustering of
inactivity and other risk behaviours may likely #xamong different groups and in
different countries, although it may differ in thgoe of risk behaviours or outcomes.
For example, in a representative sample of US adeiws, it has been reported that
low activity was associated with cigarette smokinggrijuana use, lower fruit and
vegetable consumption, greater television watchfadpire to wear a seat belt, and
low perception of academic performance (Pate et 18196). Also, study among
Finnish adolescents indicates that in both sexeskig, irregular breakfast eating,
attending vocational school, and poor self perakimgrent health were significantly

associated with inactivity (Aarnio et al., 2002).

McGinnes and Foege (1993) estimated that of adithde occurring in the
United States each year, approximately 250,000hgo(12%) of total population
could be attributed to lack of physical activityev@ral previous studies have

demonstrated that the risk of all causes of maytaisignificantly lower in physically
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active and/or fit adults relative to sedentary cgh{@lair et al., 2001). Physical activity
is protective for coronary heart disease and thera significant inverse relation
between physical activity and coronary heart disg@ohl, 2001). The benefits of
physically activity in include weight control, loweblood pressure, improved
psychological wellbeing and a predisposition toréased physical activity in
adulthood (Williams et al., 2002). Evidence fromtaaanalysis of 23 cohort studies of
physical activity and cardiovascular disease shoted combined coronary heart
disease and cardiovascular disease risk decremszaly with increasing percentiles
of physical activity (Williams, 2001).

Ness and colleagues demonstrated a strong invesseciation between
moderate and vigorous physical activity and fat srexmong adolescents’ boys (Ness
et al., 2007). Also, it has been reported that @aysactivity was independently
inversely associated with fat mass, percentagméass and body mass index (BMI) in
male adolescents (Ekelund et al., 2005). It has [s®wwn that 12 weeks of both
resistance and endurance training can producefiseymi decreases in fat mass and
percentage body fat (Broeder et al., 1997). Phiysictvity can also modify body
composition favourably by reducing fat mass (Mil@907). However, it has been
reported that 30 minutes of moderate physical #égtiger day is equivalent to
approximately 1500 kcal/week, which translates tosa of 2.1% or 1.8% body fat for

men and women respectively (Elder and Roberts, 2007

Inactivity in youth clusters with other unhealthghaviours such as smoking,
unhealthy dietary behaviours, and more TV viewiRgi{akari et al., 1994, Pate et al.,
1996). The economic cost of physical inactivityhigge. In UK, the estimated direct
cost of physical inactivity to the National HeaBlervice is £1.06 billion (Allender et
al., 2007). The indirect costs of physical inaggivncreases these estimates further. It
has been reported that the estimates total (daect indirect) cost of physical
inactivity in England to be £8.2 billion a year (R2@tment of Health UK, 2004).

The World Health Organization has a global strategy physical activity
(WHO, 2004), and in England the Department of Healis a ‘Choosing Activity’
physical activity action plan (Department of HeaRb05). However, in Saudi Arabia
there is no action plan or national agenda aimmgromote physical activity or
tackling sedentary life. In addition, there is agéudack of physical activity research

and there is no comprehensive information on talsbiour in Saudi Arabia.

31



In general, data from the UK, demonstrate thatdecéil below 16 years of age
are clearly more active than adults: 70% of boyd &1% of girls achieve the
recommended 60 minutes of physical activity almesery day (Department of
Health, 2004). It has been reported that physictlity decline as children reach
adolescence (Brodersen et al.,, 2006; Biddle et24lQ4; Riddoch et al., 2007).
Brodersen et al. (2006) have examined the physittality patterns of adolescents in
terms of ethnic and socioeconomic differences. ds tbeen found that Asian
adolescents were less physically active than wdmi@lescents and it has been found
that sedentary behaviour was greater in the lowiosoonomic-status groups
(Brodersen et al., 2006).

Delahunty and colleagues investigated the psycledbgredictors of physical
activity. They found that male gender, lower BMiglner exercise self-efficacy, lower
perceived stress, and lower depression and ansgetgs were found to correlate with

higher baseline levels of physical activity (Delatwet al., 2006).

Physical inactivity is a major public health prableand is linked to a huge
burden of chronic disease. Hills and Byrne (200@nmarised the environmental

factors contributing to low levels of physical adly as:

» a declining need for physical activity in the homsprkplace and
community;

> a lack of physical education in schools, reducedetifor play, active

transport uncommon;

neighbourhood design that is not conducive to aysictivity;

transport systems dominated by cars;

use of lifts and escalators and inaccessible stairs

TV, computer games, internet and other sedentagrtamment;

YV V V VYV VY

household appliances and labour-saving devices.

Increasing physical activity levels among populatwill need a concerted
effort, involving national strategies, local autiies, schools, health professionals,
and families. Fox and Riddoch (2000) have summerise recommendations for 5—

18 year-olds as follows:
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» All children and adolescents should participatglysical activity daily of at
least moderate intensity for

» 1 heach day;

» Children and adolescents who currently do littlevéty should participate in
physical activity of at least moderate intensitydbleast 0.5 h daily;

> At least twice weekly some of these activities dtooelp to enhance and
maintain muscular strength and flexibility and bdwalth.

Local community, authorities and town and commurptgnners have an
important role to play in helping people to be mactive, both in terms of providing
appropriate sport and leisure facilities. Tacklihgg issue may bring many benefits to
the community, particularly saving lives and redgcihealthcare costs throughout
preventing risk factors. In addition, physical aityi also provides opportunities for
social interaction which can lead to a better quaif life. It has been reported that
well designed environment has the potential to erage physical activity, and can be
closely related to health (Lake and Townshend, ROBfcouraging participation in
physical activity among children and adolescentsukh influence many chronic
diseases among adulthood in the future (Trost.etl@B9). The benefits of physical
activity are numerous and include not only heal#mddits but also psychological,

mental and social benefits as well.

2.10.2 Physical activity among adolescents in Saudi

However, although there are studies that have &mtumn obesity in Saudi
Arabia and other Arab countries, research on phy&iehaviours, sport and exercise
among male, female, children, adolescents, andsadedeived no attention (Moussa
et al., 1999). Al-Refaee and Al-Hazzaa (2001) idiext physical activity prevalence
among male adults in Riyadh. The findings of thadgt demonstrated a high
prevalence of inactivity among Saudi males 19 yeaud older. Nearly 81% of the
sample in this study did not exercise on a redodais (53% were totally inactive and
27.5% were irregularly active). However, the stindy several weaknesses. First, the
study aimed to identify prevalence of physicalattionly and knowledge, attitudes

and factors associated with physical activity waod investigated. Moreover, the
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study did not investigate school students. In aoiditthe study was based on self-
completed questionnaires and the validity and béiig were not explained or
confirmed(Al-Refaee and Al-Hazzaa, 2001). Furthermore, aystfdSaudi children
has demonstrated that considerable proportions wetreactive enough to maintain
proper cardiovascular fitness, and that they ekhobie or more Coronary Artery
Disease risk factors (Al-Hazzaa et al., 1994). AkBan (2003) stated that in Riyadh,
48% of students aged 12-20 years old were totalhgtive. In Al-Rukban’s study,
although, the study estimated physical activityoaghmale students, the study was
primarily focused on obesity and not physical attitaehaviours. Also, the study was
lacking many details regarding the validity andatelity of the study. Moreover, the
sample size was relatively small (about 800 stigjeand restricted to those only from
public school, and not representing different ditgr Also, Al-Rukban study was

lacking the inclusion of many factors such as fgraild peers physical activity.

Unfortunately, physical activities attract littlettraction from authorities,
researchers, communities and individuals in Saudibm. Published studies on the
physical activity patterns of the Saudi populatéwe lacking, despite the fact that such
data represents an important public health concesnmy knowledge no study has
investigated the physical behaviours among adattsde Riyadh, Saudi Arabia in
details. Thus my study is original in Saudi Arabiawill investigate the physical
activity behaviours among a large sample using wefligned protocol. This study
will investigate students’ physical activity behawis in relation to students’
background, students’ family and peer physicalvagtibehaviours. Also, it will
investigate the association between physical agtiand school performance,
students’ general health status and body mass .ifdeaddition, it will investigate

student’s physical activity with other health-reldtehaviours.

In Saudi Arabia, unfortunately, there is no natlomgenda, comprehensive
research or public policy regarding physical atyivResearch is needed urgently into
the factors that influence adolescents’ activityndaours. Therefore, there is an
urgent need to establish physical behaviours reBegroup to evaluate physical
activity behaviours through a large-scale surved& system, and to develop a
national policy to tackle the low level of physieadtivity in Saudi Arabia, particularly
among adolescents. | found it is wise and usefulsi® the information from western

developed countries experience in improving pubdalth among their population.
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2.11 Dietary behaviours

2.11.1 Importance of healthy diet

Good nutrition is a major factor affecting an indwal's health. Long-term
benefits of healthy eating include reduced risk cofonary heart disease, some
cancers, stroke, diabetes, high blood pressure,oateporosis (US Department of
Health and Human Services, 2000), and short-termefiie among youth include
optimization of growth, health, and intellectualvdlpment, and prevention of under-
nutrition, iron deficiency anaemia, obesity, eatthgorders, dental caries, and unsafe
weight loss methods (CDC, 1996). On the other haating patterns such as eating
frequency, skipping of breakfast, and frequencynetls eaten away from home might
influence school-going children’s nutritional ststuvhich then influences their health
and academic performance (Shaw, 1998). Increasiagemess of the importance of
diet for health promotion and disease preventialéd to a greater concern about the

diet and eating patterns of school children andestents (Ming et al., 2006).

As adolescence is a transitional life-stage foobiteanay be likely to change,
since it is a time of new independence and diméadsfamily influence, especially
over food intake (NHMRC, 2003). One of the impottdretary behaviours is eating
variety of food groups. Eating a variety of nutiis foods means consuming different
food types in appropriate amounts to obtain allrdepuired nutrients without excess
energy intake (DHFS, 1998). Variety refers to cliwg® range of items from within
each food group, particularly from the food grospsh as vegetables, fruits, cereals,

milk products, and meat.

In Saudi Arabia there are no national diet guidsdinBut, for example, in
Australia, a healthy diet for children and adolegsas defined by nutrition guidelines
established by the National Health and Medical Bese Council. These guidelines
advise that children and adolescents should consaaféicient nutritious foods to
grow and develop normally (in combination with piegs activity); a variety of
healthy foods; plenty of vegetables, legumes, draitd cereals (such as breads, rice,
pasta and noodles); lean meat, fish, poultry e@radttives; reduced fat dairy foods (but
full fat for children under 2 years), limited saited fat; low salt foods; moderate total
fat and sugars; and no alcohol (NHMRC, 2003). Thestralian Guide to Healthy
Eatingdefines appropriate quantities of foods for difféarage groups (DHFS, 1998).
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The recommended daily consumption for adolescen®4 servings of fruit and 3-4
vegetables. It is recommended that adolescentsunens’/50 ml of milk daily or
equivalent of other high calcium foods (DHFS, 1998)

Also, breakfast eating behaviour is one of the irgu dietary behaviours.
Eating breakfast is important for the health andretpment of children and
adolescents(Ming et al.,, 2006). Evidence suggests that brestkia a central
component of nutritional well-being, contributing total daily energy and nutrient
requirements (Nicklas et al., 1993, Ruxton et96). Breakfast consumers tend to
have higher daily energy intake compared with nonmsamers (Sjoberg et al., 2003;
William, 2007; Nicklas et al., 2000). However, ygupeople are more likely to miss
breakfast than any other meal (Dwyer et al., 208liag et al., 2006). Eating patterns
established during adolescence shape the diet ilatéfe (Dwyer et al., 2001a),
therefore it is important to motivate and help dfeh and adolescents to adopt this

important eating behaviour.

It has long been recognised that good nutritioofisrucial importance for the
well-being. Food patterns in childhood, particutaatiolescence, can set the scene for
future dietary preferences and eating behavioadunt life. Improving the health and
nutrition of children should remain a priority ftbre government, health professionals,
the food industry and teachers alike. Moving forvam adolescent nutrition will
involve multiple partnerships, and key tasks wdltb (Adams, 1997):

» Define healthy eating and fitness for adolesceszatigtically;
Simplify and clarify the healthy eating message;
Reframe the message to fit adolescent audiences;

Promote skills-based interventions to accompanyrtessage;

YV V VYV V

Strengthen environmental support for youth fitresd nutrition

It is clear that in recent years there is a gresdom in food selection. There is
a wide and complex range of social and culturduarice food preferences and eating
patterns among children and adolescence (Storly, &082). It has been reported that
parents play a key role (Koivisto Hursti, 1999,rRR&tand Nicklas, 2005), as they can
influence food choice by making specific foods &lae and by acting as models for
dietary behaviours. Programmes that promote fantjliavith foods (e.g. fruit and
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vegetable tasting sessions at school) can inctbaseariety of foods selected. Studies
suggest that restricting children’s access to @adr foods may even promote their
over-consumption (Birch, 1998).

2.11.2 The state of nutrition in Saudi Arabia

Most of the Gulf countries in the Middle East hdaeed marked changes in
demographic, socio-economic and health situatiemsd the last four decades. These
changes have made great alterations in the didtahbjits and lifestyle of the

population.

In general, the food situation in the Middle Eaat hmproved during the last
four decades as many aspects in Saudi Arabia, thiteoil discovery. However, the
change in food habits is not the same in the threaps of Middle Eastern countries.
In the high-income countries, the traditional diethich consisted of milk, fresh
vegetables and fruits, whole wheat bread and fak, changed to a more diversified
diet, with an excess intake of energy-dense foadts in fat and free sugars and
deficient in complex carbohydrates (Musaiger,1994th the daily energy intake
exceeding 3,000 kcal/per capita. Although sugarseoption is already very high
(30-40 kg/per capita/annum), it continues to rise @&s contribution to the total energy
intake ranges from 10 to 15%. The same trend iicaiybe to fat consumption (both
vegetables and animal) that is now estimated atroappately 20 kg/per
capita/annum, contributing over 30% to the totargyg intake (FOA, 2000).

During my search | found that the majority of thterature regarding diet and
nutrition focus on obesity and overweight, and véew studies address dietary

behaviours and knowledge (Table 2.2).

However, in Jeddah city, Saudi Arabia, skippingalfast was reported by
14.9%, whereas regular daily breakfast intake weasnted by 85.1% of students and
eating breakfast did not differ by age, sex, bodssnindex or social class. Skipping
breakfast was more marked among students with pobiool performance as
compared to those with very good or excellent tegiibalkhail and Shawky, 2002).
Unfortunately, their published study failed to repmany important details. First,
there was no definition given to ‘regular breakfiashke’ and that made it unclear and
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difficult to make comparison with other studies.c&ed, the study was quite
descriptive and failed to include many variableshsas living districts or condition,
fathers education level, and students severalrgidt@haviours. Third, the statistical
methods were not clearly discussed.

Al-Rukban investigated obesity and its associatiith other dietary behaviours
among male adolescents in Riyadh. He found that%83onsume soft drink daily,
7.6% eat fast food daily, 18.2% eat sweets dailitRAkban, 2003). Al-Rukban’s
study was conducted in public schools only andmditlinclude students from private
schools or different areas of Riyadh city. His stadso did not collect information
regarding many students’ background variables athchat adjust for socio-economic
factors.

Al-Almaie (2005a) conducted a study among adoleascémom third grade,
intermediate and all three grades of secondaryaddtodents in the Al-Khobar Area,
eastern province of Saudi Arabia. He found thatexmately 51% of the male and
65% of the female students recognized unsaturatedals healthy foods. However,
10% of the males and 8% of females reported sauirfts as healthy food items,
49% of the males and 66% of the females correafindd cholesterol, and the main
sources of knowledge about health and disease teghdny the male and female
respondents were television (58% and 61%, respygljivmagazines (31% and 39%)
and daily newspaper (33% and 34%). Primary health centres (PHCCs) staff were
the least source of knowledge (17% and 16%). Heladed that dietary knowledge
of both male and female students on the dangauslodalthy foods and the benefits of
fibre-rich diets was found to be unsatisfactory-fnaie, 2005a). The study was
purely descriptive and lacked many details andusision. The validity and reliability
of the questionnaire items were not discussedignstindy. Also, the statistical method
was only percentage and chi-square test. Morebiestudy did not establish the link
between the students knowledge and their dietamg\beurs.
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Table 2-2. Dietary and obesity literature

Study Setting and date Aims Methods and tools Outcomes

El-Hazmi Conducted in To review the | A cross-sectional The overall prevalence of

and Warsy, | different areas | prevalence of | survey. N=1207 (boys | overweight was 10.7% and

2002 of Saudi Arabia | overweight and| 6281; girls 6420). 12.7% in the boys and girls,
from 1994 to obesity in Anthropometric respectively, and obesity
1998. children and measurement and BMI| was 6.0% and 6.74% in the
Age between 1 4 adolescents were calculated two groups, respectively.
18 years old

Al-Almaie, Intermediate and To determine | A cross-sectional study The prevalence of obesity

2005b secondary the prevalence | N= 1766 (boys 675 ; | was higher in male than
school of both | of obesity and | girls 1091) female students (19.3%
genders in Al- | overweight Anthropometric versus 11.8%) while a
Khobar area, measurement and BMI higher proportion of female
Eastern Saudi, were calculated students than males were
in 2001 overweight (17.2% versus
Age between 10.2%)
14-19 years old

Al-Almaie, Third grade, To determine | This was a cross- 51% of the male and 65%

2005a intermediate and the leveland sectional of the female students
all three grades | sources of A self administrated recognized unsaturated fats
of secondary knowledge guestionnaire were as healthy foods. Dietany
school students | about foods used knowledge of both male
in the Al- and healthy N= 1240 male and and female students on the
Khobar Area, diets among 1331 female dangers of unhealthy foods
eastern province male and and the benefits of fibre-
of Saudi Arabia.| female rich diets was found to be
Date of adolescents. unsatisfactory. The main
conducting the sources of dietary
study is not knowledge by the male and
known female respondents wefe
Age between television (58% and 61%,
14-19 years old respectively)

Abalkhail, Schools in To investigate | Data were collected by The increase in body

2000 Jeddah using | overweight and| in-person interviews | weight and BMI werg
data from 1994 | obesity using a structured marked for all age groups;
and 2000 children and guestionnaire however boys showed the
Age between adolescents and Anthropometric largest increase aged 1016
10-20 years old measurement and BM| years, whereas girls showed

were calculated the lowest at 14—16 years.
N=5250

Al-Rukban, | Intermediate and To determine | A cross-sectional study.The prevalence of

2003 secondary the prevalence | N= overweight was 13.8% and
schools in of overweight | Self- administrated obesity was 20.5%. Family
Riyadh, Saudi | and obesity and questionnaire was used history and lack of physical
Arabia, its correlates | and Anthropometric activity were associated
September 2001 measurement and BMI| with adolescent obesity.
— January 2002 were calculated

N=894 male
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El-Hazmi 35 areas of To determine | National household The prevalence of
and Warsy, | Saudi Arabia, | the prevalence | survey overweight was 27.23%
1997 Age range from | of overweight | Anthropometric and 25.20% in the males
14 and above | and obesity measurement were and females respectively,
calculated while the prevalence of
N=6162 males, 8498 | obesity was 13.05% and
females 20.26% in the males and
females respectively.
Al-Nuaim et | Male schools in | To determined | A national survey The overall prevalence of
al.,1996 Saudi Arabia the prevalence | project overweight was 11.7% ang
Between of overweight | N=9,061 schoolboys | obesity 15.8%. The highest
septmber,1994 | and obesity Anthropometric prevalence 18.0% was in
and march,1995 measurement and BMI|| Riyadh. The obesity among
Aged between were calculated adolescents between 13-14
6-18 years old years old in Riyadh was
17.5%, obesity for
adolescents 15-16 years o|d
was 20.9% and among 17+
18 years old was 13.4%.
Al-Sudairy | Technical and | To investigate | Cross sectional survey| Meal-skipping is a common
and Howard, | vocational the habit of In-person interview habit among technical and
1992 schools in meal skipping | were used vocational young students
Riyadh between| of young male | N= 452 male students | in Riyadh. The majority
January,1989 (289 students, 64%) missed
and May,1989 one or more of their daily
Aged between meals. Dinner (evening
16-25 years old meal) was the most often
skipped meal.
Abalkhail School students| To identify the | Cross sectional survey| 31.4 % were overweight of
and Shawky, | in Jeddah in nutritional In-person interview which 54.6% were obese.
2002 April 2000 habits and the | were used (85.2%) of all students
Age ranged prevalence of | N=800 students(376 | were having their breakfast
between 9-21 | anaemic male and 424 female) | regularly. No association
years old nutritional were found between
status breakfast intake and BMI,
gender and social class.
Madani et Saudi Arabia To identify the | Review study of Rapid socio-economic
al., 2000 state of nutritional studies in development has occurred,
nutritional Saudi with attendant changes in
status in Saudi life style and food
Arabia consumption patterns.
Affluent dietary diseases
are becoming major health
problem in Saudi and theses
diseases are increasing
dramatically.
Al-Nuaim et | Different To determined | Cross-sectional survey| The total prevalence of
al., 1996 region(south, the prevalence | Questionnaire, overweight for male and

west, north, easl

of overweight

anthropometric

female subjects was 29%
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and central) in
Saudi Arabia
Age over 15
Date of
conducting the
study is not
known

and obesity

measurement and BMI
were calculated
N=13,177 male and
female

and 27%, respectively. The
prevalence of obesity for
male and female subjects
were 16.7% and 26.2%,
respectively. The
prevalence of overweight
and obesity among 15-20
years old subjects were
12% and 7%, respectively,
The prevalence of
overweight and obesity
increase with age.

\14

Al-Sudairy
and Howard,
1992

Technical and
vocational
schools in
Riyadh between
January,1989
and May,1989
Aged between
16-25 years old

To investigate
the habit of
eating between
meal young
male

Cross sectional survey,
In-person interview
were used

N= 452 male students

The eating between meals
habit was found to be
common among the
majority (72.3%) of those
students.Youngest group
ate between meals more
often than older students

In general, few studies on dietary intake of nutisein Saudi Arabia have been

carried out and even fewer on dietary behaviourgetang male adolescents, (Table

2.2) shows details. Therefore, my study will invgstte several aspects of adolescent’s

dietary behaviours. Moreover, | believe that mydgtis original in many ways. First,

it was based on very well designed standardizedtoumnaires. Second, the sample

size and sampling strategy is superior to any siadgaudi Arabia (See Research

Protocol, Chapter 4). Third, | investigate the asstoon of dietary behaviours with

student’s background variables, school factorsaldes, BMI, and other health related

behaviours. Finally, and as | mentioned earliee, s$ampling and statistical method

that will be used in my study are more advanced firavious studies in Saudi Arabia

(for details see Chapter 4).
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2.12 Obesity
2.12.1 Obesity worldwide

Obesity has reached an alarming level across thike weor example, the UK is
one of the most obese countries in Europe (IAS@/20There are long-term health
risks in terms of chronic disease in adulthoodluding cardiovascular disease; type 2
(noninsulin dependent) diabetes, total blood chetet and raised diastolic blood
pressure which is already now being seen in obeiddren (Dietz, 2000, Dietz, 2001,
Ehtisham et al., 2000; Friedman et al., 1999). dditeon, there are a social and
psychological problems experienced by overweight abese children (Buttriss,
2002). The main ill-effects of obesity during cli@bd are social and emotional
(Mossberg, 1989).

One of the major problems of overweight and obasitshildhood is that it may
be associated with obesity in adulthood. Therevsdgspread belief that adult fatness
begins in childhood (Buttriss, 2002). It has begported that overweight children are
twice as likely as normal weight children to be sdbas adults (Whitaker et al., 1997).
Data from the one thousand families, birth cohtft4@ children recruited at birth in
1947 in Newcastle upon Tyne) revealed an assonidgtween childhood BMI (at age
9) and adult BMI (at age 50) but found little ewvide of tracking from childhood
overweight to adult obesity when using a measuratoiess that was independent of
build (percentage of body fat rather than BMI) (gt et al., 2001).

Obesity and overweight are major problems among bdults and children in
the UK and elsewhere (National Audit Office, 200lk).the UK the prevalence of
obesity among children of all ages is increasingiri@ and Rona, 2001; Reilly and
Dorosty, 1999; Reilly et al., 1999; Rudolf et a2001). The National Diet and
Nutrition Survey (NDNS) revealed that, for boys @d&—18 years in particular, BMI
was significantly associated with geographical eagipercentage energy from total
fat, percentage energy from total sugars and greskly household income (Gregory
et al., 2000). In addition, there have also beareg® increases in children’s weight
and skin fold thickness across the whole populatma the NDNS indicates that there
has been an increase since the last national suvasyconducted in the mid 1980s
(Gregory et al., 2000).
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Childhood obesity is an important public healthuess Because obesity in
childhood tracks into adulthood, increases in d¢lolod overweight and obesity are
contributors to the adult obesity epidemic (Dietr &ortmaker, 2001). Moreover, it
has been found that obese children and adolesaentaore likely to become obese in
adulthood with all the associated risk outcomesg@ddet al., 2002; Whitaker et al.,
1997). It has been reported that children exprasssame co morbidities that are
associated with being overweight and obese assadbletz and Gortmaker, 2001;
Williams, 2001). Therefore, being overweight duringildhood brings with it co
morbidities that will increase the duration of conidities in an individual by one to
two decades, a factor that can increase the ingdacihhumber of risk factors on adult
diseases (Deckelbum and Williams, 2001).

A review summarizing data from many studies evahgathe impact of obesity
on mortality and morbidity reported that obesitylisked with a large range of
medical complications (Malnick and Knobler, 2008hey concluded that there is
evidence that obesity is not only related to cood# such as diabetes, hypertension,
heart disease, obstructive sleep apnoea, asthnmaalocwholic fatty liver disease,
osteoarthritis and polycystic ovary syndrome, blsio athat weight reduction has
beneficial effects and therefore is an integralt pafr treating these morbidities
(Malnick and Knobler, 2006).

In a review study, it has been revealed that tlevglence of obesity among
adolescents is increasing worldwide, and was ex@thiby widespread nutrition
transitions to fat diets and a decrease in physic@ity (Schneider, 2000). Therefore,
it has been reported that “Shaping the environnetetter support healthful decision
has the potential to be a key aspect of a sucdesisésity prevention intervention”
(Lake and Townshend, 2006). A Cochrane review @n grevention of childhood
obesity concluded that the majority of studies wsdrert-term (Campbell et al., 2002).
Better understanding of how individual interactiwiheir environment in relation of
diet and physical activity would help to develofeefive obesity intervention (Lake
and Townshend, 2006).
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2.12.2 Obesity in Saudi Arabia

Al-Nuaim et al. (1996) determined the prevalenceowérweight and obesity
among 9,061 male school children aged 6-18 yearsnoBaudi Arabia. The results
showed that the overall prevalence of overweiglt abesity was 11.7% - 15.8%.
Although, the study included large sample size,stioely might not be representative
for children or adolescents in Saudi Arabia siriogas based on hospital patient data
and not population based study. In addition, thedytwas descriptive and no

important associations or explanations were estaddi (Al-Nuaim et al., 1996).

El-Hazmi and Warsy (1997) determined the prevaleicaverweight (BMI 25-
29.9) and obesity (BM* 30) in a total of 14,660 adult Saudi males andalesover
14 years of age in 35 areas within the five Saudvipces the kingdom. The
prevalence of overweight in the total populatiorsv#d.2% and 25.2% in males and
females, respectively, while the prevalence of tpegas 13.1% and 20.3% in male
and females, respectively. Their study was desee@nd no important associations
were investigated or established. However, in #iigly, adolescents and children
were not included (El-Hazmi and Warsy, 1997). Or ibther hand, the high
prevalence of obesity is a cause for concern, sihasity is associated with several
complications which increase both morbidity and taldy. The attitude towards
obesity is another important factor. In Saudi Aeaalthe traditional, long comfortable,
and loose clothes worn by men may have preventeah finom noticing the gradual
gain in weight. The modernization and affluenceSaudi Arabia over the last three
decades, which have led to a sedentary lifestye adso associated with obesity
(Khashoggi et al., 1994). Some might even consodersity as a sign of affluence
(Hamilton et al., 1995), since affluent people témdise cars, modern technology and

have office job.

In summary, it is important to emphasise the imgrweeé of good eating and
exercise habits from an early age, with the focesd on general health and
wellbeing. Healthy schools programmes and healthcatibn programmes for
individuals and families in the community, togethath other government and non-
government initiatives should be established totrdmnte towards empowering
children with knowledge and opportunities to mak®imed choices for their future

health. Schools have an important role to play.here
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2.13 Oral hygiene Behaviours

The most obvious oral hygiene behaviours’ includetht brushing, flossing,
fluoride use, and seeking care and preventive aatke dentist. Tooth brushing and
flossing help to prevent periodontal disease byugiing and removing accumulating
plaque, and tooth brushing with fluoride toothpattivers a small dose of fluoride to
the teeth (DHHS, 2000). Regular dental visits h#een associated with fewer
untreated caries, at least among younger childsamafl and Sohn, 2001).

On the other hand, other health behaviours thatatfental health are nutrition
including sugar intake (Szpunar, et al., 1995),afsamokeless tobacco (DHHS, 2000)
and cigarettes (Ojima et al., 2007; Ylostalo et 2004). The importance of dental
health care may be more obvious than other asgectental caries is one of common
diseases among adolescents and children. In theedJBitates, among 5 to 17 year
olds, dental caries are five times as common &srastand seven times as common as
hay fever (DHHS, 2000). According to national syssemore than three-quarters of
17-year-olds have at least one cavity or fillingHBS, 2000), and about one in every
five adolescents has at least one untreated chsésn or active tooth infection
(MacKay et al., 2000). Untreated dental caries havaumber of consequences,
including pain, which can interfere with diet, ntitm, sleep, learning, and other daily
functions (DHHS, 2000), and an increased risk afgoental diseases (Albandar et
al., 1995). Untreated caries are also associattdd tedth loss; by age 17, more than
7% of adolescents in the U.S. have lost at leastpgmmanent tooth to caries (DHHS,
2000).

The research on dental behaviours in Saudi Arabiamited and there is no
national data regarding the prevalence of dentdtaweurs in children and
adolescents. It has been reported that teeth cpre@lence among small primary
school sample (n=272) was high and only 30.5% efcthldren brush their teeth daily
(Al-Banyan et al., 2000). This, study can be dased in many ways. First, it recruited
a small number of participants. Second, it wasanpbpulation based study, since it
was conducted in one dental clinic. Third, it dat mclude students over 12 years old.
Fourth, it was purely descriptive and did not adlleaformation regarding students
socio-demographic background. Finally, statistitathod was simple and the study
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did not investigate any association between brgshéeth and students background
variables or other oral health behaviours.

Another study revealed that 42% male and 27.6% lestadents (age 12 -15
years) brush their teeth daily, whereas brushieghtelaily was 61.4% among male
and 26.8% among female students in high schoolsdalet al., 2003). In this study,
students were not allocated from different areRighdh, and private school students
were not included in the sample frame. Also, sdvetadents background variables
were not reported. The statistical methods usehlisnstudy were only percentage and

chi-square test.

The scarcity and the weak design of publicationgarging dental health
behaviours among adolescents may seem surprisieg griority for specific research

investments in dental and oral health in Saudi f&ab

In this thesis, | will investigate oral hygiene bglours, while acknowledging
the key contributions to dental health behavioAftso, my study is very original since
it will investigate the association between orakltie behaviours and student’s
background, school variable, general health statusthe association between oral
hygiene behaviours and teeth status and pain. Alsoyvestigates the association

between oral health behaviour and other risk behmsi
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2.14 Violence, injury, mental health related factors andsafety

Violence by young people is one of the most visiblens of risk behaviours in
society, and participating in physical fights, ully and carrying of weapons are
important risk behaviours for youth violen¢irug et al., 2002). There are many
possible ways to define violence. The World He@ltiganization defines violence as:
“The intentional use of physical force or poweretitened or actual, against oneself,
another person, or against a group or communitly gélber results in or has a high
likelihood of resulting in injury, death, psychologl harm, maldevelopment or
deprivation”. This definition covers a broad rangd outcomes including
psychological harm, deprivation and maldevelopméntas been noted that this
reflects a growing recognition among researcher$ @nactitioners of the need to
include violence that does not necessarily resuibjury or death (Krug et al., 2002).
Violent behaviour in children and adolescents centude a wide range of behaviours:
physical aggression, fighting, threats or attemptburt others (including homicidal
thoughts), use of weapons, fire setting, crueltya@ animals, intentional destruction

of property and vandalism.

Although violence has probably always been parthef human experience, it
should not be acceptable or underestimated. Itad¢tngan be seen, in various forms,
in all parts of the world. It has been reportedt thach year, more than a million
people lose their lives, and many more suffer radatinjuries, as a result of self-
inflicted, interpersonal or collective violence (i et al., 2002). In addition, overall,
violence is among the leading causes of death wadslfor people aged 15-44 years.

Violence is widespread among adolescents. In aseragonal study among
adolescent boys and giils North American and European countries, it hasnbe
found that involvement in fighting varied acrossicties, ranginggom 37% to 69%
of the boys and 13% to 32% of the girls. In additimvolvement in weapooarrying
ranged from 10% to 21% of theys and2% to 5% of the girls (Pickette et al., 2005).
In the United States, a national survey of studentgrades 9-12 found that 28.5%
male adolescents had carried a weapon in the ue@0 days and 44.4%ad been in
a physical fight one or more times during the 12nthe before the survey (CDC,
2008).
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The main victims and perpetrators of such violeradeost everywhere, are
adolescents themselves and young adults (Reza,e20fl1). Violence may have
direct and indirect effects. It may harm not ortly victims, but also their families,
friends and communities. Violence as a risk behavaannot be viewed in isolation
from other risk behaviours. Violent behaviours associated with each other and
associated with other risk behaviours. For examiplesross-national study among
adolescent in North American and European countriesnearlyall reporting
countries, both physical fightingnd weaponcarryingwere significantly associated
with elevated risks for medicallyeated, multiple, and hospitalized injury events
(Pickett et al., 2005)In addition, violent was associated with substaabeise
(Kuntsche and Gmel, 2004; Molcho et al., 2004),ildcen who bully others have
been found to report elevated rates of weapon-cayryighting and being injured
through fighting (Nansel et al., 2003). Some fowhsiolence are stronglgssociated
to psychological consequences swah cognitive impairment, depression, anxiety,
phobias, panic disorders, and psychosomatic diser(feutchart et al., 2008). A
WHO study estimated that sexual abuse experienaedgdchildhood accounts for
serious health problems in the general populattamiuding 27% of post-traumatic
stress disorders, 10% of panic disorders, 8% afidiattempts, 6% of cases of

depression, alcohol misuse, and illicit drug abidserews et al., 2004).

The importance of injury among adolescents mayirdighe contribution of
injury to adolescent mortality, disability and hbatare cost. However, many injuries
are likely preventable. Motor vehicle-related deatates in particular, rise
dramatically with age among adolescents (MacKayalgt 2000). Motor vehicle-
related injuries are the most common cause of enirdnal and total injury deaths
among adolescents, and the rate of death due tormehicle-related injuries is
higher among adolescent males than among adoleseentles (MacKay, et al.,
2000). In Saudi Arabia a law to enforce peoplede seat belt was made compulsory
on December 5, 2000 (Al-Naami et al., 2010), bua aeveloping country there is a

poor enforcement of existing law and low use otlselés seems widespread.

In addition, recreational activities contribute Wia to adolescent injury.
According to the 1999 YRBS, about 38% of high sdretodents reported that they
had incurred an injury, requiring treatment by atdo or nurse, while engaging in
physical activity at some point over the prior yé&ann et al., 2000).

48



It should be reiterated that injuries associateth wnotor vehicle crashes,
bicycling, and work do not by any means encompédypes of injuries, which can
occur in a tremendously wide variety of settingghsas in the home, on sports teams,
and in the context of water activities. Additionalportant types of injury include

sports injuries, burns, falls, and poisonings, agnothers.

At the individual level, factors that affect thetguotial for violent behaviour
include biological, psychological and behaviourdhi@cteristics (Krug et al., 2002).
Also, it has been noted that these factors mayapgpehildhood or adolescence, and
they may be influenced by the person’s family amerp and by other social and

cultural factors (Krug et al., 2002).

Parental behaviour, family environment and famtiysture are central factors
in the development of violent behaviour in youngme (Krug et al., 2002). For
example, it has been reported that children growimin single-parent households are
at greater risk for violence (Henry et al., 1998)d to poor attachment between
parents and children (McCord, 1996). In general kobcioeconomic status of the
family is associated with future violence (Krugadt, 2002). Health behaviours in
almost all countries are associated with familyugifice, but the patterns emerging for

some behaviour are varying (Currie et al., 2008).

Family and peer factors may also be associated satbety behaviours. In the
cross-sectional study of a diverse sample of imitgrand suburban adolescents,
adolescent students were more likely to report ingaheir seatbelts if their parents
used seatbelts and directed their adolescent ehilthh use seatbelts (Shin et al.,
1999).

According to American Academy of Child and AdolasisePsychiatry (2001),
numerous research studies have concluded that pleonmteraction or combination
of factors leads to an increased risk of violentheéseour in children and

adolescents. These factors include:

Previous aggressive or violent behaviour
Being the victim of physical abuse and/or sexualsab

Exposure to violence in the home and/or community

YV V V V

Genetic (family heredity) factors
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Exposure to violence in media (TV, movies, etc.)
Use of drugs and/or alcohol

Presence of firearms in home

YV V V V

Combination of stressful family socioeconomic fasto(poverty, severe
deprivation, marital breakup, single parentinggmployment, loss of support
from extended family)

> Brain damage from head injury

Bullying behaviours are manifested in many différeays. Bullying occurs in
a physical form through hitting and kicking, in kat form through teasing, name-
calling, and threatening, or in psychological fothmough rumours and intentional
social exclusion (Espelage et al., 2000; Nansal.eP001). A person may be a bully,
a victim, or both. Dr. Dan Olweus in his book Bidlg at School, gives general
characteristics of both victims and bullies. Vicsingenerally, are physically weaker
than peers, may have “body anxiety,” are often tgqus@y, withdrawn, anxious,
unassertive in peer groups, and closer to aduls o peers (Olweus, 1993).
Generally, bullies are seen to have the followit@racteristics: greater physical
strength than classmates, the need to dominatespthet-tempered, impulsive,
“tough,” low empathy, and are often oppositionagfiant, and aggressive toward
adults (Olweus, 1993). According to Cohn and Catliallying is the most common
form of violence in our society” (Cohn and Cant2003). In the same article, it is
stated that in the United States, “approximately @illion youths engage in, and
more than 3.2 million are victims of, moderate ¢vigus bullying each year” (Cohn
and Canter, 2003).

In 1997 suicide was the third leading cause ofringleath among adolescents
13-19 years of age in US (MacKay et al., 2000). E\®v, many teens seriously
consider suicide without attempting, or attempthatit completing suicide. Among
those adolescents seriously considering suicideorf® influencing suicidal thoughts
may include depression, feelings of hopelessnessworthlessness, and a
preoccupation with death, but may not be relatedigk factors associated with
actually attempting suicide (Behrman et al., 19%6has been noted that about 60 to
90 percent of all suicidal behaviours are assagiat¢h some form of mental illness

and/or substance use disorder (Harris and Barrgls|oli997). Despite the fact that
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effective treatments exist for these disorders emaditions, the stigma of mental
illness and substance abuse prevents many pensomsséeking assistance; they fear
prejudice and discrimination. About two thirds @gple with mental disorders do not
seek treatment (Kessler et al.,, 1996). The stigiauwide, while deterring some
from attempting suicide, is also a barrier to tmeatt for many persons who have
suicidal thoughts or who have attempted suicide PHHS, 2001). Substance abuse
or dependence can be an important contributor & d¢bcalation from suicidal
thoughts to suicide attempts (Gould et al., 1998).

As many other behaviours violence is, largely, pregable. The question
therefore arises: why are there not more efforgsrewvent it. Krug and colleges gave
three possible reasons (Krug et al., 2002): A mafmstacle is simply an absence of
knowledge. A second problem relates to the featsilwf policy options to tackle the
problem. Not enough decision-makers have seen \tlierece that many forms of

violence are preventable. A third problem is ondetermination.

A large fraction of the disability and death thator during adolescence could
be alleviated through effective safety interventand injury prevention. There is a
dire need for research to guide and inform heaéthalsiour promotion and injury

prevention during the critical period of adolesceetelopment.

Dangerous driving is an important issue in Saudabfa. In this study, |
investigated a specific form of dangerous drivingickh can be referred to as car
drifting. In my investigation, car drifting is arm of entertainment activity among
Saudi adolescents. It is a process in which casdaven at high speeds at various
angles, often producing circular motions or snake-movements of the car. People
start the drift at high speeds, the point of Sadrft is to spin as many times as
possible but yet still maintain control and keep tar moving. | could not find any
published studies that investigated card driftimghie literature, although there might
be gray literature of which | am not aware.
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There is no existing published research investigatiolent, safety behaviours,
dangerous driving or suicide among adolescentsaudSArabia, and only very few
studies regarding psychological related factorsalfend Abdel-Fattah, 2007Al-
Gelban, 2007; Abdel-Fatah et al., 2004). On theerothand, there are few but
important data from surrounding Arab countries alsuicide, violence and mental
health. For example from Jordan, Lebanon and Unttexb Emirates (UAE) since
they took part in Global School-based Students tHe8&8lurvey (GSHS), which
investigate mental health-related symptoms, sui@dd violence as many other
behaviours, but among students between 13-15 yelakrs The GSHS website
(http://www.who.int/chp/gshs/factsheets/en/indexlhtaccessed August 1st 2010)
provides fact sheets for all countries who havelemented the GSHS. Male students
who always or most of the time felt lonely durifgetpast 12 months preceding the
survey were 13.1% in UAE, 7.7% in Lebanon and 12i2%ordan. The prevalence of
feeling so worried about something that they caut sleep at night was 10.6% in
UAE, 9.3% in Lebanon and 13.5% in Jordan among rsialdents. Feeling so sad or
hopeless almost every day for two weeks was 32%WAER, and 31.6% in Lebanon.
Students who seriously considered attempting seligidre 13.4% in UAE, 14.5% in
Lebanon and 16.8% in Jordan. In UAE 56.9%, in Leina64.6% and 63.9% in
Jordan of the male students engaged in physiciafirfiig at least once in the past 12
months preceding the survey (UAE-Global School-BaS¢udents Health Survey
2005; Lebanon-Global School-Based Students Healilvey 2005; Jordan-Global
School-Based Students Health Survey 2007).

Based on my knowledge, observation and experiehdad that violence,
bullying and abuse, psychological related factarg] safety related behaviours are
serious topics in Saudi Arabia and among adolesc#&# a result, it is necessary to
address the problem at an early age and thereforeesearch to discover such issues
is needed. As well as with other behaviours, mysia original since it is one of the
first to investigate suicide and mental health teslasymptoms among high school
adolescents in Riyadh, Saudi Arabia. Also, it iggioal in term of investigating
violent, bullying, family and teacher abuse, mei@alth issues, suicide, safety and
injuries with relation to student’s socio-demographariables, school factors, and
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their relation to other health-related behavioursdl aas well as between these

behaviours.

2.15 Behaviours

prevalence summery

Table 2.3 below summarises some of risk behavipragalence that this study

will investigate. The table shows data from Saudil®a, England, Europe countries

and USA .

Table 2-3. Behaviours Summary table:

Behaviours

Saudi Arabia
Male 15-18 years old

USA
Male 15-18 years
old (YRBS, 2009)

England and
Europe
Male 15 years old
(HBSC, 2006)

Eating breakfast
regularly

49.7% (Al-Rukban,
2004). 81% (Abalkhail
and Shawky, 2002)

70% (Siega-Riz et
al., 1998)

In England 65%, ang
the range is between
42% (Slovenia) to
79% (Portugal)

Having eaten fruit
every day

Consuming fruit and
vegetables every day,
28.8% (Al-Rukban,
2004)

Having eaten
vegetables every day

Two or more times
per day is 35.3%

In England 33%, ang
the range is between
12% (Greenland) to
40% (Belgium
(French))

Three or more times
per day is 14.5%

Having drunk soft

In England 28%, ang

drink at least one time 33.4% (Al-Rukban, 34.6% the range is between
per day 2004) 9% (Finland) to 52%
(Belgium (French))
Brushing teeth more | (12-18 years old), In England 67%, ang
than once a day 24.7% (Farsi et al., the range is between
2004) 20% (Malta) to 76%
(Switzerland)
Physically active at | >30 minutes/ 3 times In England 18%, ang
least 60 minutes every o (AL the range is 11%
days and more, 27.7% (Al 24.18 % (Sweden) to 46%
Rukban, 2003) (Slovakia)
Attended physical
education at least 1 NA 57.7% -

day
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Overweight or obesity

In England 9%, and

o

34.3% (Al-Rukban, 31 % the range is 8%
2003), (Latvia, Lithuania) to
32% Malta
Current tobacco use In England 13%, ang
15% (Almas et 29.8% the range is 7%
al.,2002) (Canada) to 37%
(Greenland)
Having been in a In England 51%.
physical fight during And the range is 329
the last 12 months NA (39.3%) (Finland) to 60%
(Belgium (French),
Ukraine, Malta)
Being Bullied In England 22%, ang
the range is 12%
NA 18.7% (Iceland) to 56%
(Belgium (French))
Bullying others In England 35%, ang
NA - the range is 22%
(Czech Republic) to
69% (Greece)
Having carried a Belgium (French)
weapon during the NA 27.1% 10.5%, Estonia 17%
the30 days before the Latvia 14.2%,
survey Portugal 17.7%
(Pickett et al.,2005)
Having attempted In Lithuania 1.0% in
suicide NA (4.6%) 1994 to 1.8% in the
year 1998 and to
1,7% in the year
2002 (Zemaitiene
and Zaborskis, 2005
Not using Seatbelt NA 11.5% -
Rarely or never worn England 86.7%,
a bicycle helmet NA 88.3% Sweden 91.8%,

Germany 80.4%
(Klein et al., 2005)
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Rarely or never
worn a motorcycle
helmet

NA

36.8%

NA

Having been
threatened or injure
by weapon

NA

9.8%

NA

Did not go to school
because they felt
unsafe

NA

4.6%

NA

All England and Europe data from HBSC (Currieslgt2®08), unless if it is stated

something else.

All US data from YRBS (Eaton et al., 2010), unléssis stated something else.
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2.16 Understanding behaviours

Several theories have been proposed as to why @eepyage in risky
behaviours. In considering these theories, it isartant to think that adolescents are
not all similar and that they may have differerasens for engaging in the same or
different risk behaviour. Adolescents may also hanatiple reasons for engaging in

particular risk behaviour.

Clear understandings of health behaviour and headthaviour theory are
important to the design of effective health promtand prevention programmes. In
fact, health behaviour theory can play a criticalerthroughout the programme

planning process (Rimer and Glanz, 2005). GlawnkzRimer define a theory as:

“a systematic way of understanding events or sdanat It is a set of concepts,
definitions and propositions that explains or pecedithese events or situations by
illustrating the relationships between variableShey also noted that most health
behaviour and health promotion theories were adafyten social and behavioural
sciences, and health behaviours and health promdktieories draw upon various
disciplines, such as psychology, sociology, antblagy, consumer behaviour, and

marketing (Glanz and Rimer, 2005).

Table 2.4 is taken from the National Cancer Insgitypublication titled
“Theories at a Glance: A Guide for Health Promotirmactice” written by Glanz and
Rimer (Glanz and Rimer, 2005), it summarizes tloeeigocand key concepts of each of

the eight theories described in this guide.

Table 2-4.Summary of Theories: Focus and Key Concept

Level of Action Theory Focus Key Concept

Individuals’ perceptions of| Perceived

the threat posed by a healitsusceptibility
problem, the benefits of | Perceived severity
Individual Level Health Belief Model| avoiding the threat, and Perceived benefits

factors influencing the Perceived barriers
decision to act Cues to action Self-
efficacy
Stages of Change | Individuals’ motivation and Precontemplation
Model readiness to change a Contemplation
problem behaviour Decision
Action
Maintenance
Theory of Planned | Individuals’ attitudes Behavioural intention
Behaviour toward a behaviour, Attitude Subjective
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perceptions of norms, and
beliefs about changing

norm Perceived
behavioural control

Precaution Adoption
Process Model

Individuals’ journey from
lack of awareness to actio
and maintenance

Unaware of issue
nUnengaged by issue
Deciding about acting

Deciding not to act
Deciding to act Acting

Maintenance
Interpersonal Social Cognitive Personal factors, Reciprocal
Level Theory environmental factors, and determinism
human behaviour exert Behavioural capability
influence on each other | Expectations Self-
efficacy Observational
learning
Reinforcements
Community level | Community Community-driven

Organization approaches to assessing
and solving health and

social problems

Empowerment
Community capacity
Participation
Relevance Issue
selection Critical
consciousness

Diffusion of How new ideas, products,| Relative advantage
Innovations and practices spread within Compatibility

a society or from one Complexity

society to another Trial ability

Observability
Example:Agenda
SettingMedia agenda
setting Public agenda
setting Policy agenda
setting Problem
identification,
definition Framing

Communication
Theory

How different types of
communication affect
health behaviour

In general, theories help in the stages of plannmglementing, and evaluating
an intervention (Breinbauer and Maddaleno, 2006goFies help to identify what the
program designer needs to know before developidgraplementing an intervention
program. They also help to pinpoint what should rbenitored, measured, or
compared in a programme evaluation (Glanz et 8022 Glanze and Rimer, 1995).
The theoretical framework is the basic foundatigmoru which evidence-based
interventions are built in order to achieve suctgsprograms for adolescents
(Breinbauer and Maddaleno, 2005). However, the mapae of theories to successful
adolescents programs has been described by diffarghors (for example Kirby,
2001; Jemmot and Jemmot, 2000).
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2.17 Health Promotion

As stated in the historic Ottawa Charter at theerlmtional Conference on
Health Promotion on 21 November 1996:

‘Health promotion is the process of enabling pedpléncrease control over,
and to improve, their health.... Good health is aamegsource for social, economic,
and personal development and an important dimensicquality of life. Political,
economic, social, cultural, environmental, beharaguand biological factors can all
favour health or be harmful to it’

Health education is a fundamental part of healdnymtion. There are many
definitions of health education. It is helpful ok first at some broad definitions, as
an examination of these reminds us of the muliipliof people, agencies and
institutions which affect our health-related belvavj and the multitude of ways in
which the influence of health educators may betererSuch definitions include the

following:

“In its broadest interpretation, health educatmmncerns all those experiences
of an individual, group or community that influenbeliefs, attitudes and behaviour
with respect to health as well as the processestads of producing change when
this is necessary for optimum health. This alldisove concept of health education
recognises that many experiences, both positivenagdtive, have an impact on what
an individual, group or community thinks, feels ataks about health, and it does not
restrict health education to those situations imctvthealth activities are planned and
formal” (WHO, 1969).

Health education should be relevant to the levefs awareness and
understanding of health-related issues held by ‘thget’ population, such as
children, adolescents, elderly etc. Adolescentsnfan important target group for
health education not only in their own right, busocabecause the occurrence and
development of health-related beliefs, attitudkslssand behaviours influence health
problems of their health in later life. Healthatgd beliefs, attitudes and behaviours
which develop in early life can thus contributeedity or indirectly to an individual’s
state of health in adulthood. The establishmentezithful outlooks and behaviour
patterns among children should be, therefore, aentisl goal for policy makers,

public health researcher and health promotion psid®@al should not aim only to
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prevent ill-health and promote well-being, but a@ils@nhance health in adulthood and
community. However, as adolescents grow up thegadsds and beliefs may change
and vary from year to year as they develop andea®rgl social attitudes change.
Thus, an information base is needed to illustragedituation within each age group
and to yield a picture of trends. Health educatmmded on an information base of
this sort can then address those factors which tmeen shown to affect the

adolescents’ health-related behaviour, and canigeabhe information and foster the

development of skills appropriate to each stageewvklopment. The data for such an
information base should include standard statisiosh as prevalence rates for
various health-related behaviours, the proportiohshildren adopting behaviour

patterns at different ages, and the relative ingmmeé of different risk factors in each
age group. Data of this sort have been collectedeweral national and regional

studies of young people and health, mostly usitgs&d’ questions in self completion

guestionnaires such as YRBS project in the UnitedeS, HBSC project in Europe

and North America countries and GSHS world wide.

However, it has been reported that translating kedge about health issues
into healthy behaviours is a challenging task iraltiee promotion (Rimal, 2000;
Merson et al., 2000). But, persuading people teeasmoking, to take exercise, to eat
a healthy diet, to avoid unprotected sexual intere®, injuries and violence has the
potential to improve the health of a population §Me and Abraham, 2004). On the
other hand, adolescents may have access to informahd may even know certain
behaviours are harmful, this is not sufficient erquade them to change their action
(Breinbauer and Maddaleno, 2005), or to prevenimtifeom risky behaviours.
Although, it has been reported that the literataoggests that the link between
knowledge and education is only moderate (RimalQ020 it is unlikely that
individuals will continue engaging in healthy belwaws if they do not possess an
adequate knowledge base (Rimal, 2000). Thus, prayithctual information about
risky health behaviours and thereby enhancing kedgd¢ may be necessary to the
extent that they can lead to subsequent behavionaglification (Breinbauer and
Maddaleno, 2005; Rimal, 2000).

There is evidence that while public health intetigars can successfully
increase adolescents and youths’ knowledge absuess(Egglestone et la., 2000,
Cunha et al., 1998; Rimal and Flora, 1998), butndog knowledge may not be
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enough for a sustained change in behaviours (Meetoal., 2000; Leyval et al.,
1995).

The factors that influence adolescents to engadeatth risk behaviours can
be quite complex (Breinbauer and Maddaleno, 2006g levels of influence for
health-related behaviours have been identifiecosws (McLeroy et al., 1988); (1)
individual factors, (2) interpersonal factors, @yanizational or institutional factors,
(4) community factors and (5) public policy factors

Therefore, programme developers are encourageeketthese various level as
embedded systems, in which higher-order level ostesys (e.g., society) set
constrains and provide input to lower- order leyelg., individuals), and the lower-
order levels in turns provide input back to systatisigher level (Bartholomew et al.,
2001).

The cornerstones of health promotion strategy ldmg healthy public policy,
creating supportive environments, strengtheningmamty action and developing
personal skills - are particularly relevant in aslhing the challenges of improving
and protecting the health and well-being of ad@ess (Breinbauer and Maddaleno,
2005).

Social norms, regulation and policies are key fiacto support the adoption of
health promoting behaviours and to reduce or ehitenhealth-compromising
reinforcements in the social and physical enviromsi€Breinbauer and Maddaleno,
2005). As Green and Kreuter note, “health edunapimvides the consciousness-
raising, concern-arousing, action stimulating inugetfor public movement and
commitment to social reform essential to its susdasdemocracy. Without health
education, health promotion would be a manipulateeial engineering enterprise.
Without the policy support for social change, oe tither hand, health education is
often powerless to help people reach their healtisgeven with successful individual
efforts” (Green and Kreuter, 1999). Therefore, tieakrvices, schools, recreational
and sport facilities, community institutions, gawerent agencies, businesses and
political leaders are all part of the community whehe adolescents grow, develops,
studies, and play (Breinbauer and Maddaleno, 2(@bjeover, these initiatives and
individuals are essential stakeholders that cay glpivotal role in promoting healthy
lifestyles among adolescents. Urging changes innconity social norms requires a

comprehensive and multi-faceted approach comprigiogicy and programme
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interventions in schools and other places frequerlty adolescents, and are
reinforced by public service campaigns and advodacthe media, as well as by
legislative and fiscal measures (Breinbauer andddksho, 2005).

Programme designers are confronted with the clgdlef how to address the
multi-level determinants of youth violence, invalgi individual characteristics,
family variables and societal factors (Breinbauad avladdaleno, 2005), which
contribute to this problem. In the design of prognaes, early intervention and
prevention are keys. Bartholomew and his colleagpeoposed using a social
ecological approach in designing promotion and rugetion programmes
(Bartholomew et al., 2001). In this approach, leatt viewed as a function of
individuals and the environments in which the indinals are embedded, including
the family, social networks, organizations, comntiesiand society as a whole.

According to the WHO report, “no single policy program measure will be
effective. Rather, a broad mix of initiatives isjuged, with the interventions varying
according to the circumstances of each country’H®Y 1999). The central element
of all successful health promotion and preventiamgpms is the underlying
theoretical framework (DiClemente et al., 2002; r@l&t al., 2002). Moreover, there
has been a growing effort to identify, describeglgre, and replicate those evidence-
based intervention models which have produced thst positive results in enabling
adolescents to adopt and maintain health-promdifi@styles and /or change health-

compromising behaviours (Breinbauer and Maddal2@ey).

2.18 Summary

In conducting this research review, | found a leditamount of research
within the field of public health, health promoti@m epidemiology, which explore
smoking, physical activity, dietary, oral heatmlence, injuries, mental health related
factors, suicide, safety and car accidents in Saualbia. Children and adolescents’

conceptions of health-related behaviours are Igngeéxplored in Saudi Arabia.
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This study covers a range of sociodemographic blsa(age, school type,
fathers education, mother educations, living angbst districts), health indicators
and outcomes (BMI, self-rated dental health statedf-rated health status, poor
school performance, school satisfaction and memealth symptoms) and health-
related behaviours which are; dietary behavioutspfsng breakfast, fast food
consumption, food consumptions), oral health hygi®&ehaviours (brushing teeth,
visiting dentist), physical activity (students plogd activity in general, students’
physical activity in school, student’s family phgai activities, student’s peer physical
activities), smoking behaviours (student’'s smokirgjudent’'s family smoking
behaviours, and student’'s peers smoking behavioumjs)ies (being injured or
causing injuries), violence (fighting and carryiwgapons), bullying (bullying others
and being bullied, abuse behaviours (being abusedebchers and by family
members) and safety behaviours (using seat belhaimlet); as well as adolescents’
knowledge and attitudes regarding these behavidimstefore, the present research
project aims partly to fills a gap in the scientiliterature in Saudi Arabia.
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3. Chapter Three: Pilot Study

3.1 Background

In recent years, there have been a large numisahaibl-based epidemiological
studies of self-reported health risk behaviouradolescents. In Europe and Canada,
the Health Behaviour among School- Aged ChildreB$%&) Study has had six
components: dietary behaviours, smoking behaviopinysical behaviours, sexual
behaviours, substance use, violence, and injuoiedata collection since its inception
in 1982, the most recent of which was in 2008 awvdlved 40 countries. In the USA,
the Youth Risk Behaviour Surveillance (YRBS) Systeas been used extensively at
national, state and local levels to monitor ada@ascisk behaviours in US (Kann et
al., 1998). In Africa, school-based risk behavisurveys have been conducted in
several countries, including Tanzania, South Afrecad Zimbabwe (Flisher et al.,
2003; Kaaya et al., 2002). The biggest comprehensiwvey is the Global School-
based Student Health Survey (GSHS) since it has beeducted in several countries
around the world and covers behaviours, knowledy# attitudes. Therefore, the
majority of the questionnaire questions in thisdgtwere obtained from Global
School-based Student Health Survey (GSHS).

Unfortunately, although the vast majority of thellGaopulation lives in Saudi
Arabia, with a child population of 9.6 million (USEF, 2003), there is no country
representative sample survey on any risk behaviolius, conducting a well
designed questionnaire survey based on interndtigumestionnaires to investigate
adolescents health risk behaviours could be a klueontribution to the Saudi
adolescents’ health literature and may help tormfand influence health promotion
and health education policy and practice at local mational level in Saudi Arabia.
Due to limited time and limited resources, the canmnhealth risk behaviours—
dietary behaviours, oral health behaviours, physmetivity, smoking, violent,
injuries, safety and factors associated to mengalth which may lead or cause
morbidity or mortality among adolescents were detkdo be investigated in my
study. Although, some other risk behaviours suchlleg drugs use and alcohol

drinking may occur among Saudi students, it may lmtpolitically or culturally
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appropriate to investigate among adolescents fatamte alcohol sale and
consumption is banned and illegal in Saudi Aralmreover, students may feel
uncomfortable to be asked about this kind of behare.

The pilot study was conducted to examine the rdligpfeasibility and validity
of the study questionnaire to be used for the nséily. In the pilot study, sexual
behaviour was initially included in the questioneai but was removed after
permission was refused by the Ministry of Educatidhe sexual behaviour part of
the study was replaced by several behaviours, aschiolent, injuries and safety
behaviours. The pilot study was conducted for ayeaof objectives (Teijlingen and
Hundley, 2001):

» Developing the research questions and research plan

Ensuring the acceptability and clarity of the qimstaire

Ensuring that the questionnaire measures the @sebjectives
Measuring the response rate and the quality ofdbgonses
Guaranteeing the cooperation of the participanfgéoide an honest reply

YV V V VYV V

Assessing the time required by the adolescentstgbol students to complete
the questionnaire

» Improve the investigator’s skills in as many eletseof the research process
as possible.

» Collect data to inform sample size of the main gtud

3.2 Methodology

A good research strategy requires careful planamd a pilot study will often
be a part of this strategy. A pilot or feasibil#udy is a small scale study designed to
test and gather information prior to a main studyorder to improve the latter’s
qguality and efficiency. A pilot study can revealfidencies in the design of a
proposed procedure and tools, and can then be ssddidefore time and resources
are expended on large scale studies. Generadlytetim pilot study can refer to so-
called feasibility studies which are “small scalersions, or trial runs, done in
preparation for the major study” (Polit et al., 2DOHowever, a pilot study can also
be the pre- testing or ‘trying out’ of a particul@search instrument (Baker, 1994).
One important objective of conducting a pilot studythat it might give advanced
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warning about where the main research project ctildTeijlingen and Hundley,
2001).

A pilot study is critical for identifying problemfr respondents, researchers,
research tools and methods. Pilot studies are@atmiement of a good study design
and tools. Pilot studies fulfil a range of impottéunctions and can provide valuable
insights for researchers. Moreover, a pilot stugly istudy usually conducted to test
validity and reliability before main study. Gendyapeaking, researchers should give
great attention to reliability and validity. Whaevprocedure for collecting data is
selected, it should always be tested criticallp$sess to what extent it is likely to be

valid and reliable.

Validity and reliability are important concepts social research. Joppe (2000)
provides the following explanation of what validiig in quantitative research:
“Validity determines whether the research [instemt) tools, questions] truly
measures that which it was intended to measureowrtruthful the research results
are”. Validity is the extent to which a questiomeaor tool measures what it claims to
measure. It is vital for a questionnaire to be drah order for the results to be
accurately applied and interpreted. Validity is determined by a single statistic, but

by a set of research tools.

There are number of types of validity and it cardb&ned in a number of ways.
However, content validity, construct validity, awcdterion-related validity are the
three major types (Sekaran, 2003). Other type ldityais called face validity which
refers to researchers’ subjective assessmenteqgirdsentation and relevance of the
guestionnaire: do the questions appear to be mllev@asonable, unambiguous and
clear? (Bowling, 2002). It has been noted that Hidmt validity should not be
confused with face validity. The latter is not ditly in the technical sense; it refers,
not to what the test actually measures, but to witegipears superficially to measure.
Face validity pertains to whether the test “lookdéid’ to the examinees who take it,
the administrative personnel who decide on its arsg other technically untrained

observers” (Anastasi, 1988).

Face validity can be established by the investigatwy other people, just by
asking if they think the survey could adequatelyl @ompletely assess what it is
aimed to assess, such as behaviours or attitudie® intended participants state that
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the questionnaire is measuring what it is intenidecheasure, then the survey can be
said to have face validity. However, further stepsy be taken to ask individuals
similar to those who will be studied to see if tHegl the same way about the survey

items.

Content validity is also a theoretical concept, isutnore systematic than face
validity (Bowling, 2002). It is concerned with emsyg that the measure contains a
sufficient and representative set of the topic unstidy. The researcher may
determine content validity via careful definitiohtbe research topic, the items to be
scaled, and the scale to be used. When a tesbhgnt validity, the items on the test
represent the entire range of possible items thiesteould cover. It could be met by
searching the relevant literature or seeking adfriom professional or experienced
people in the field of the research to comprehatgiinclude the full range of the
domain it is intended to measure. Generally, camtatidity and face validity, are
together simply a demonstration that the items tdsh are drawn from the domain

being measured.

Criterion validity is to correlate measures witkrdaerion measure known to be
valid. Criterion-related validity is estimated emqally and quantitatively through a
statistical correlation (such as Kappa test of exgent) between the set of scores
obtained from a measurement procedure with thodeirda from an alternative

method of measuring the criterion

Pilot studies are also important to demonstratérungent reliability. Joppe
(2000) defines reliability as:

“The extent to which results are consistent owéme. An accurate
representation of the total population under stisdyeferred to as reliability. If the
results of a study can be reproduced under a simi&thodology, then the research
instrument is considered to be reliable”. Kirk akfiller (1986) identify three types
of reliability referred to in quantitative reseayalihich relate to: (1) the degree to
which a measurement, given repeatedly, remainsséme (2) the stability of a
measurement over time; and (3) the similarity olsuements within a given time
period. The consistency with which questionnairestft items are answered or
individual’'s scores remain relatively the same tandetermined through the test-
retest method at two different times (Charles, }9%95is attribute of the instrument is
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actually referred to as stability. If we are degliwith a stable measure, then the
results should be similar. A high degree of stabilndicates a high degree of
reliability, which means the results are repeatable

On the other hand, reliability refers to consisterizoes a measure produce the
same results with repeated trails? For exampleake dbat indicates that a person
weights 130 pounds at one moment and 160 pound&iaunelater is not considered
reliable. For reliability, test-retest reliabilityefers to the extent to which a
measurement produces systematic or reproducibliaticer when administered on
separate occasions (Shrout, 1995). Joppe (2006¢tded problem with the test-retest
method which can make the instrument, to a cedagree, unreliable. She explains
that the test-retest method may sensitize the relgod to the subject matter, and
hence influence the responses given. This couldl tea difference in the responses
provided. While reliability is a necessary conditifor validity, it is not sufficient to
ensure validity. However, it seems impossible tdrass validity issues in the face of

poor reliability.

Generally, there are many threats to validity aetlability and might be
influenced by many factors, apart from the quesitre design and scale
construction. These are known as biases and emoreany aspects such as in
research idea, design, sampling and process ctuilg.

A dictionary definition of bias is “a one-sided imation of the mind”. Bias
could occur in any stage of any research. Biasesearch could jeopardise the
research results and reduce the credibility ofrdsearch finding and the researcher.
Random errors, i.e., those due to sampling variglut measurement precision, occur
in all quantitative studies and can be minimizetirmt avoided. Systematic errors, or
biases, are reproducible inaccuracies that produamnsistently false pattern of
differences between observed and true values. Bwoitiom and systematic errors can
threaten the validity of any research study. Reseprojects that rely on self-report
guestionnaires; depend on participants truthfulhd accurate reporting of their
attitudes and characteristics. This does not alwaggpen. For example, some
respondents may deliberately answer questionsrecity and thus introduce bias. A
much greater concern is that subjects may simpiyneib “honest” errors of omission,
confusion, or false memory. Survey studies argestitbo well-known types of bias.
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For example, since respondents know they are tsturdjed, and have at least some
idea why, they may change their answers, eithesaounsly or unconsciously, to
show themselves in a better light or to confornthi® expectations of those who are
studying them. Thus, it is important that the quoestaire itself is written in such a
way that the questions are valid, reliable and asdail (i.e. the questions are written in

such a way that people are willing and able to pl®waccurate answers).

Bias can emerge for a number of reasons and caandepn the way of
developing or administering the questionnaire. Reomy sometimes tend to respond
in the socially desirable direction when it comes health behaviours such as

smoking, drinking, or sexual behaviours.

There are ways to prevent response bias in surueysrder to achieve
acceptable level of validity and reliability foryasurvey, and it should be considered
when developing survey questions. Every questionmeasuring something.
Therefore, it is important for each to be cleardenstandable and precise. It is
important to keep questions short; long questiars lme confusing and stressful for
respondents. Moreover, a leading question may tatfez response given by the
participant. A leading question is phrased in sacthway that suggests to the
respondent that the researcher expects a certameanEqually, it may be important
to avoid double questions. A double question coebimvo or more issues in a single
question. Having two statements in one questiotoarbining the two questions into
one question makes it unclear which issue is beiegsured, as each question may
elicit a different issue. The questions’ wordinge &undamental to both the validity
and reliability of any study. It is important to keasure that questions are clear,
unambiguous, useful and well designed. Avoidingpoese bias is important to the
success of any survey project. Implementing thevalstrategies may ensure that the
questionnaire survey delivers valid data that cdaddable to effectively apply to the
survey problem. Thus, good study design and praeedan be helpful in increasing
study response rate, minimise bias, increase walahd reliability. Explaining the
purpose of the study is fundamental and ethicaltifier quality of any research.
Assuring a guarantee of confidentiality and/or gmoity and informing the
respondents how and why they were selected is t@semd could be helpful

methods.
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3.3 Questionnaire preparation

Questionnaire tools are highly used in researchidi¢or collecting primary
data. A questionnaire survey is helpful for colilegt moderate amounts of
information from large samples of people. Moreovprestionnaires are suitable for
collecting information about attitudes, motivatiagcounts of behaviour, opinions,

and events.

Since a questionnaire is a powerful research tbdémands careful attention to
achieve valid results. Questionnaire design begwih an understanding of the
capabilities of a questionnaire and how it can lie&research. The development of
the questionnaire was conducted in phases. Firgearched the literature for
instruments measuring adolescent risk-taking belasi From searching the
literature review, three key instruments were idiextt CDC Youth Risk Behaviour
Survey (YRBS) used in United States, WHO/Health &&bur in School-aged
Children (HBSC) in used Europe and Canada, andstbbal School-based Student
Health Survey (GSHS) used in several countriesratdbhe world. The GSHS was
developed by the World Health Organization (WHO)cwllaboration with United
Nations’ UNICEF, UNESCO, and UNAIDS; and with tedtal assistance from
CDC. The methodology for these three surveys iosalithe same. For example, the
YRBS, HSBS and GSHS surveys are administered imashsetting, using self
reported questionnaire, investigating the sametiheiak behaviours, asking the same
core health risk questions, and allows for voluntand anonymous participation.
Through a review process (first by the researchdrfallowed by two public health
professors, it has been observed that the GSHS tiguesire was more
comprehensive since it has the core questions thf ¥8BS and HBSC; the GSHS
guestionnaire also investigates adolescents’ kraiy@eand attitudes. However, none
of these instruments has been used in large populstale in Saudi Arabia. It was
found that it would be useful to conduct such agtoased on an international widely

used tools across countries.

69



3.4 Questionnaire items

The purpose of the pilot study questionnaire isdtlect data on adolescents’
health risk behaviours and associated factors. gjhestionnaire covers socio-
demographic information, dietary behaviours, phgisactivity behaviours, smoking
behaviours, sexual behaviours. The questionnagmstwere mainly based on
previous international questionnaires (HSBS, GSH8 ¥RBS). Some new items
were added to the questionnaire in order to gatiw@e information to meet the main
research project aims and objectives. For exanipdeyou think that students need
health education programme about health diet artdtion?; Do you think that
students need health education programme aboutisghbkhaviour?; Do you think
that students need health education programme gidodical activity?; Do you
think that students need health education prograrabwit sexual behaviour and
related health issues?; family and peers smokingeurs and family and peers
physical activity behaviours, parents’ level of edtion. Ethical approval was
obtained from the Ministry of Education in Riyadir the pilot study after reviewing
the research proposal. In Saudi Arabia, parentserins not necessary for research
based questionnaire when it is approved by Ministrizducation. However, students

totally have the choice to participate or not.

3.5 Social and demographic items

Data describing how health risk behaviours and gatote factors vary by
demographic characteristics can help guide poliog g@rogram planning and
implementation. Therefore, the questions in thivey instrument measure the age,
school grade, nationality, type of school, familyls and father's and mother’s
educational level of the respondents. These soamedraphic variables can have an

important influence upon adolescents’ behaviours.

3.6 Dietary behaviour items

The questionnaire covers many aspects of dietamgvdeurs. The questions in
this module measure dietary behaviours, knowledys attitudes. It investigates
breakfast, lunch and dinner consumption among stsddloreover, it investigates

the role of school with regard to student’s dietaehaviours and knowledge. These
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questions also measure food choices. The quesii@nitems also measure students’
consumption of many different types of food fortaree, fruits, vegetables, fish and
sea products, milk products, sweets, carbonatedksircaffeinated drinks and energy
drinks.

3.7 Physical activity items

The questions in this module measure participatiophysical activity and
sedentary leisure behaviour. It investigates playsactivity in school. Also, it
investigates student’s family and peer physicalvagt Moreover, it investigates
some factors that influence adolescents’ decistovatd practicing physical activity
and knowledge and school role in providing inforimatregarding physical activity

issues.

3.8 Smoking items

These questions measure lifetime and current srggiatterns, knowledge and
attitudes toward smoking behaviours, age of stgrsmoking, family and friends

smoking behaviours, attempts to smoke or quit sngpkand place of smoking.

3.9 Sexual behaviours items and rational

The questions in this module measure the prevalehddetime and current
sexual intercourse, age at first intercourse, deknawledge and attitude and the
sources of the knowledge. Moreover, it investigdtes role of school and teacher
regarding sexual behaviours (Note that sexual hebesitems were included in the
pilot study before it has been asked to be remdnoed the main study questionnaire).

3.10 Questionnaire development and design

The pilot study self-report questionnaire consist&d 85 multiple-choice
guestions which were translated into Arabic. Thetrument consisted of an
introductory section in which demographic data weleited in eight questions,
followed by questions addressing the following doreaof risk behaviour: dietary

behaviours; tobacco smoking; physical activity hetars; and sexual behaviour. No
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skip patterns were included on the questionnaikégp Patterns are the sequence of
guestions asked and skipped. Skip patterns, nornuskd to jump questions not
relevant or applicable to individuals were not ud#d in the questionnaire. For
instance, if a respondent answers a questionriatates he does not smoke, you can
opt to “skip” items regarding what kind of smokitg use. Not including skip
patterns helped to ensure that students read aswesed every question. This
technique also prevented students from detectipgteern of blank responses that
might identify the risk behaviours of other studerallowing some degree of privacy
because equivalent amounts of time are needednplete the survey despite the
number of risk behaviours a student engages in mwhuse individual students
cannot be identified based on skip patterns.

An English version of the questionnaire was inljiatleveloped based on
international standardized questionnaires. Theareber contacted some experienced
professionals in the field in Saudi to seek feellbaa the first draft of the
guestionnaire which was prepared by the researohefamily and community
medicine consultant and associate professor atMbdical School, King Saud
University, Dr Mohamed Al-Rukban, agreed to helpréwiewing the questionnaire.
Three meetings were held to discuss drafts. Thejlasstionnaire draft was reviewed
by a native English speaker. After that, the goaskire was translated into Arabic
language by the researcher. The questionnaire al@kated by translating it back into
English by an Arabic-English translator who had calanguage as his first
language. This back-translated version was compawtd the original version. A
small number of differences were resolved by disicusbetween the researcher and
translator. Moreover, the Arabic version of the gjiemnaire was revised by Dr
Mohamed Al-Rukban, associate professor at the Néd&chool, King Saud
University and by Professor Mohamed Khfajy, a pulfiealth consultant at the
School Health Services Department in the Saudi $thyiof Education. Very little
change occurred based on their comments, mainlgsvandering and editing.

After wording changes, | met those again to keeptinformed about the final
version. They all agreed that the purpose, theetastof the questionnaire, and the
format were ready to use, but stated that it migéttoo long for the students.
Moreover, one colleague was not sure about thellplitgsof getting the permission

to investigate sexual behaviours. It was considéoelde hard for any researcher to
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investigate this issue because of its cultural iseitg and it might imply political
problem and consequences. Beyond this issue, thewers felt confident that the
guestionnaire through being based on an interratgtandard questionnaire and used

worldwide had sufficient validity and reliabilitp tbe used in the Saudi context.

Validity and reliability may be reduced becausefaiftors such as problems
with question content and formatting, which cowddd to confusion with the overall
meaning of the question as well as misinterpratadifoindividual terms or concepts. |
tried to overcome this by pre-piloting the questiaine to identify any ambiguities in
the questions and to ensure the accessibility efghestionnaire before the pilot
study. To work on or with adolescents, it is impattto have them involved in the
work and participate in designing the questionnaifdus, twelve adolescents were
interviewed in different public settings (e.g. adfshops and sport club) before the
pilot study took place. The students helped theaeher to revise rewording and
modify the Arabic version of the questionnaire am@hange the layout font from 14
to 16. They also recommended printing the questimaron double sided papers to
minimise the number of questionnaire papers in rofdethe questionnaire to look
smaller. Students ensured the acceptability andltréy of the questionnaire before
the test-retest pilot study. Discussing the qoestire with the students provided
useful experience for the researcher about hovalioand deal with the students in

classrooms.

3.11 Study design

The pilot study was conducted using a cross-sedititest/re-test design and
was carried out in one high school in Riyadh cilyhe first and second
administrations of the survey were 3-4 weeks agdrts time frame decreased the
likelihood that an actual change in behaviour miggdur between administrations. At
the same time, the length and complexity of the@espmade it unlikely that students
would remember their exact answers from the fiegs®n to the second session.
During the second phase of the study and aftersthdents had completed the
questionnaire, a discussion took place regarding knguage used in the
questionnaire, the format, their emotional readtion answering the questions, and

any other technical aspects of the questionnaire.
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3.12 Sample population

The school was chosen on a convenience basis.t&mit was made to ensure
that the school was not exceptional in any obviwayg. The researcher contacted the
headmaster of the school and set an appointmeht himh. The research aims and
process were explained. The headmaster and sonuhetsalooked at the
guestionnaire, and no comments or complaints wexdemThe selected school will
not be included in the main study sample. The sarppbulation of the study was
adolescents from six classes, two classes from éagdl which were selected
randomly from 1, 2" and & level of one high school. The sample includecktzs!
students in two classes of all the three grademémale high school in Riyadh city.
The grade corresponded to an age of 15 years tgeh®s old. Students who
participated in the pilot study were similar to tiaeget population who are intended

to be the subjects of the main study.

3.13 Data collection

The questionnaire was administered in a regulasobem setting in a regular
class period. The survey was conducted by the meseta The data collector
explained the survey procedures. Students werenm@d during the first session that
they would be asked to complete a similar surveyhim second session after 3-4
weeks. Questionnaires were distributed during geseod. Students were informed
that participation was voluntary and anonymous, twad responses would be treated
confidentially. Because some risk behaviours aafly unacceptable, consistency
of responses may be affected by a fear of the cuesees of admitting having
engaged in risk behaviours. To avoid this problém, researcher gave introduction
and general instructions for a few minutes beftaeting the survey, helpful methods
to increase the response rate and the quality oleacents’ response. The general

instructions covered the following points:

» What the study is about and why it is important

» The organisation responsible for conducting thdystu

» Emphasis that there are no right or wrong answetgjesting honest answers
and trying to elicit integrity in general

» Promising confidentiality
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» Saying thank you

Also, consistency may be affected by a desire tdacm to perceived norms
among a peer group. This factor may likely to berapng in adolescence students,
when peer influence is at a peak. | was awareisfitBue, so it was very important to
ask the teachers to leave the classes, studentse tondependent, not to open
discussion and be apart enough from each othel exylained to students that there
is no right or wrong answer. The data were colkalering December 2006 and
January 2007.

3.14 Data entry, coding and analysis

Excel was first used for data entry. SPSS [StatistPackage for Social
Science, Version 14.0] was used for analysis. gl data were entered in a personal
computer. Assurance of completeness and accurasy made through double-
checking records upon data entry completion. Siedisadvice was obtained from
qualified statistician (Dr Tom Chadwick, Resear@fldw at Institute of Health and
Society at Newcastle University). Descriptive sttits were calculated and compared
for the first and second phase of the study. Tetsist reliability was examined by
comparing prevalence rates of the main questionetarh risk behaviour in both
phases. The chi-square test was used to exaneneotisistency of the main health
risk behaviours questions by comparing first phagth the second phase to

investigate any differences in the participantspanses.

| re-coded the main research questions in bothygthdses based on their final
outcomes to be compared for test-retest reliabilitye dietary behaviour module of
the questionnaire asked students: “How often do gat breakfast after you wake up
every morning?” The response alternative answeesew“Never”, “One day”,
“Two days”, “Three days”, “Four days” and “kve days and more” Those who
reported eating breakfast two days or less a weeke vgrouped together and
considered as one group. Those who reported hdneakfast three and four days
were grouped together. Moreover, those who repcoetdthg breakfast “Five days

and more” remain the same.
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For physical activity behaviours, physical activifjyestionnaire asked students
to report the frequency of days spent exercisimgatdeast 60 minutes. The question
asked students: “during the usual week, how maaysdare you physically active for
at least 60 minutes per day?” The response alt answers were: “Never”,
“One day”, “Two days”, “Three days”, “Four days” and “Five days and more”.
Those who reported being active for once a weeless were grouped together and
considered inadequately active, and those who teghdreing active between 2-3
times per week were considered moderate activetrasg who reported being active

four times a week and more were considered higttiyex

For smoking behaviour, students were asked: “Wigst describes you?” The
response alternative answers were: “I have newaked”, “I have tried it only”, “I
used to smoke in the past”, “I smoke some dayangduthe week” and *“I smoke
every day”. Those who reported “I have never &exdi’, “I have tried it only”, “I
used to smoke in the past” were considered noroksns, while those who reported
“I smoke some days during the week” and “I smodeery day” were considered as

smokers.

On sexual behaviours module, students were askedve you ever had any
sexual experience?” “The response alternative answere: “Yes, | had sexual

experience” and “No, | had no sexual experience”

3.15 Pilot study results

One dozen students were interviewed before the gilady was conducted to
ensure the language, accessibility, and the meaofirtige questionnaire items. This
process helped to improve the quality of the Arahiestionnaire version in terms of
question content, order/context effects, add iestvas, and formatting before the
pilot study. It was clear to the researchers thatinterviewed students did not know
their height and weight, so self-reported weigtt hright questions were useless and
might be not valid among Saudi adolescents. Thugs removed and it was decided
to use anthropometric measurements to record dsideright and weight in the main

study for accurate data.

In the first phase of the study 73 students wetending on the day of data
collection, and a total of 72 students participa(egbponse rate 99%) and in the
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second phase of the pilot study, 70 participatebloitn phases of the study (response
rate 96%). Students who did not participated in firet study were asked not to
participate in the second phase of the study. # alzserved that students required no
more than 45 minutes to complete the questionna®ety one student refused to
complete the questionnaire, and he did not giveraagon. The prevalence rates at
time 1 and time 2 for each risk behaviour showedigaificant differences between
the two administrations. Students’ responses werg similar in both phases of the
study. The chi-square test was applied to the mesrarch questions to identify the

reliability of the questionnaire.

The students’ responses to the main dietary bebavguestions were
consistent. P-value was not statistically significéP= 0.92).Table 3.1 below shows

details.

Table 3-1. Eating breakfast

Having Breakfast First Phase Second Phase
N (%) N (%) | P-Value
Eat for 2 days or less a 29 (41) 29 (41)
week
3-4 days 12 (17) 12 A7) o0.92
Five days and more 30 (42 29 (41)
Total 71 (100) 70 (100)

Similarly, no significant difference was found esponses to physical activity
guestion among students in both two phases ofitbespudy since p-value was not

statistically significant p= 0.87. Table 3.2 belslhwows details.

Table 3-2. Physical activity

Physical activity First Phase | Second Phase
N (%)| N (%) | P-Value
<1 day a week 51 (71) 48 ) (69
2-3 days a week 13 (18) 13 (18)
> 4 days a week 8 (11) 8 (11) 0.87
Total 72 (100) 69 (100)

The students’ responses to smoking behavioursigasesiid not change either.
No significant difference in response to smokimgntamong the students and p-value
was not significant p= 0.60. Table 3 below showsiitke
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Table 3-3. Smoking behaviour

Smoking First Phase | Second Phase
N (%)| N (%)| P-Value
Non-smoker 53 (75) 50 (72.5)
Current smoker 18 (2%5) 19 7.8) 0.60
Total 71 (200 69 (100)

Similarly, the participants’ sexual behaviour respes were consistent since no
p-value was not statistically significant p= 0.8his means there was no significant
difference in response to this item among the stisdd able 3-4 below shows details.

Table 3-4. Sexual health behaviour

Sexual behaviour First Phase| Second Phase
N (%)| N (%)| P-Value
Have had sexual experiences 34 47 3 (48)
No sexual experiences 38 (53) 36 (52) 0.87
Total 72 (200) 70 (10D)

In general, students’ impressions about the quastioe were positive and
encouraging. They stated some issues about sorae rethted risk behaviours, such
as drug use and fast and careless driving. Althosgine students stated that the
questionnaire was long, they confirmed it was etsyread, understand and to
complete. Adolescents stated that sexual healtvialr is the topic they want to
study and get information about more. They raiséat af questions regarding sexual
health and STI/STD, such as the forms of diseamasmnissions, effective use of
condoms etc. In addition, great agreements wanadfavhen comparing students’

responses in phase one and two.

3.16 Pilot study discussion and conclusion

The questionnaire was developed for use in higleacktudents in Riyadh,
Saudi Arabia. This survey assessed several heakhbehaviours, knowledge and
attitudes. The response rate was very high, 99%efiirst phase of the pilot study,
and 96% in the second phase. It was observedhbattdents required no more than
forty five minutes to complete the questionnaitegyeneral, the findings of this study
suggest that the questionnaire items were apptept@ use among high school
students in Riyadh. Similarly, it has been documénthat self-reported health
behaviour survey is widely used among adolescents las adequate reliability
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(Nancy et al., 1995). It was clear after the fiastd second study that explaining
confidentiality, data entry process, using an amooys questionnaire, encourage
students to participate (by demonstrating the ams objectives of the study) were

useful approach to enhance students’ reliability #u@ir motivation to participate.

The pilot study has achieved its objectives thlowgtablishing that the
questionnaire can be effectively used in the fealdvey and for the main study. The
format and content of the questionnaire were cfeadceptable to the population
sampled. The high degree of compliance recorded.pllbt study in both two phases
showed high level of response rate; however, it haye been biased by small
sample size. It also demonstrated the feasibilitpahieving the predefined sample
size for the main study (N=1496, See Main Studyhddology in Chapter 4), and
provided preliminary indications of knowledge, tattie, beliefs and practices
concerning health behaviours. It also proved thatdtudy can be conducted within
the defined time. The results of this study inceduiat, at least among adolescent high
school students in Riyadh, the questions had aabkptest-retest reliability among
year high school students. From the pre-pilot studfound that the interviewed
students were not aware of their heights and weighb, self-reported height and
weight may give invalid data among Saudi studenterefore, students’ heights and
weights were decided be measured in order to ckettheir body mass index (BMI).

This instrument contributes to the current naticerad international literature.
This study could prove useful in program developiard evaluation because it is
based on a holistic approach to youth programnmfdpgcifically, the tool examines
individual factors such as knowledge, and envirom@aefactors such as peer norms,
family, and schools’ role regarding health risk &aburs. All of these factors

reciprocally affect the health of youth and thuwees important intervention points.

The strengths of the study included the very highigipation rate the detailed
history of dietary behaviours, smoking behavioynsysical behaviours and sexual
behaviours. This is, to my knowledge, the firstdgtwf test-retest study verifying
health risk behaviours self-administered questiorRnamong Saudi adolescents.
Language and cultural factors that could affect viaédity of the data could be
addressed. Special care was given to translatiddpack-translating the questionnaire
to ensure that the meaning of the questions wagraety portrayed in the local

79



vernacular. The relatively high student responsesraonfirm the applicability of the
health risk behaviours models in the Saudi contExt. regional consistency, the
students completed the questionnaire in their cdasss under the supervision of the
survey investigator. To ensure students’ privacyl d@a allow for anonymous
participation, teachers or any authoritative figuneere not present during the survey.

Ministry and school permissions for the pilot stwagre gained prior to the survey.

Some limitations of this study are in need of dsston. First, the reliance upon
self-completion of the questionnaire has the paéfdr bias as adolescents may not
recall their behaviour accurately. All informatiaollected in this study is self-
reported and although multiple procedures were tigeshsure confidentiality, it is
possible that the bias of providing socially deslieaanswers is present. These
instruments need to be tested in other age gromghsamong females to ensure that
the findings are not specific to Saudi male highost students. It could be tested and

modified appropriately to fit the needs of othepplations as well.

| concluded that the questionnaire could be safeld for the main study. Since
the validity and reliability of this study has bestcomplished (Table 3.5), because of

using several techniques. These techniques were:

- The questions in the questionnaire, was based tennational standardized
questionnaire, which has been used in differenhttaas around the world.

- The questionnaire was translated first from EnglishArabic, and then
translated back to English.

- Interviewing twelve students

- The Questionnaire was revised and improved basdteonpinions of twelve
high school students and three experienced res&arch

- The questionnaire was as clear and simple as il dzzu

- Discussion took a place with students regardinggthestionnaire items, and
the students were asked to give their comments

- Test re-test pilot study participants responseswas high.

- Test re-retest chi-square test showed no signifiddferences in participant

responses.
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Table 3-5. Pilot study check list

Task Comments

Acceptability of the questions 12 students have been interviewed and they alledgre
that the questionnaire items are clear, approptatee

Clarity of the language used addressed and easy to be answered. The studerts giv
some comments regarding the language and layont| the

Clarity of the layout the questionnaire was modified before the pilot.

Questionnaire and question format

Visibility of sample size needed From the pilot study the response rate was veny.hig

Questionnaire items It was stated by many students that the questioans

quite long, but easy to read, understand and tql=im

Validity: whether the questionnaire| The questionnaire items were based on valid |and
answer the research questions reliable international questionnaires. Experienced
researchers advices were obtained and considehed. T
Qs. was translated from English to Arabic and biack
English. The Qs was pre-tested by interviewing| 12
students then by pilot study.

Reliability (consistency) Test-retest study was applied and no signifigant
differences were found in participants responses.
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4. Chapter Four: Main Study Methodology

4.1 Introduction

This chapter deals with the research methodologlythh@ aim of the chapter is
to discuss the practical approaches that were usdbis study. So, this section
introduces and covers study type, study designpkagy pilot study, data collection
instrument, data collection processing, the sta#istanalyses proposed, and the
limitations of the study.

4.2 Study Setting

The study took place in Riyadh, Saudi Arabia. Tlgytation of Riyadh is
estimated to be about five million. The city is ttepital city of Saudi Arabia and it
has a fast rate of growth. Gathering comprehensiag about health related
behaviours of adolescents in Riyadh will attracrenattention than data from any city

and therefore will have major implication on theisty.

4.3 Study Population

The specific population selected for sampling ifs tetudy survey is male
adolescents attending public and private high sshoo Riyadh. Due to political,
religious and cultural reasons, female adolescardests are separated in schools
from male students; therefore, female students atabe reached by the researcher
and will not be included in this study, althouglerthis no doubt that their future role
in community and family health is fundamental. Tin@jority of the students are
usually aged between 15, and 18 years, in thethtateventh and twelfth grade of
their school years in Riyadh City, Saudi ArabiaeTieasons for selecting this age
group are as follows:

» Adolescents are highly exposed to risky behavithat may influence their health
directly or in the future.
» The behaviour changes during adolescence oftenndiei the lifestyle and health

habits of adulthood, creating long-term health icgilons.

82



» The majority of health risk behaviours, which cdnite to the leading cause of
mortality and morbidity, often can be preventedanppting healthy behaviours
and effective prevention.

» Many high-risk behaviours among adult first begamriry adolescents and
become well-established patterns of behaviour hyngoadulthood (Park et al.,
2006).

4.4 Study Design

This study employed a cross-sectional design testigate adolescent health-
related behaviours. This type of research was @pjate to answer the research
questions. The data collection took place betweshrrary and April 2008.

4.5 Study Tool

The method to collect the data was a self-compietijpestionnaire. The
guestionnaire approach is a very common techniged tor collecting and one of the
major approaches to collect primary data. Questimaris usually distributed by one
or more of variety of methods which include postibg hand, phone or internet. The
survey guestionnaire is useful in the process técting data from a large number of
people and this is useful especially when resousndgime scale are limited.

Although, questionnaires are widely used to meakasgdth-related behaviours,
it is important here to mention that there is pb&nfor bias using self-reported
guestionnaire to assess behaviours such as phgsitaty. It has been reported that
an accurate assessment of physical activity inegpidlogical studies is critical to the
evaluations not only of health outcomes of physietivity but also of potential
confounding effects by this complex behaviour (@irsit al., 2008). Physical activity
dimensions include intensjtyrequency and duration, which together make up the
total volume of activity. Another important dimeosiof physical activity is type or
mode e.g., walking and cycling (Corder et al., 2008)efiéh are measures that the
researcher uses to validate and measures physitiaitya Accelerometers and
machines/equipment records are used to validatsigadyactivity (Orsini et al., 2008).
There is evidence, however, that the validity oforsér physical activity
questionnaires can be acceptable to classify psracoording to physical activity

levels (Mader et al., 2006). Self-report instrunse@nd movement sensing are
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currently the most commonly used methods for tlsessment of physical activity in

epidemiological research (Corder et al., 2008).

4.6 Questionnaire Items

The questionnaire aimed to collect comprehensita ftam school students
regarding behaviours, knowledge and attitude. Tiesgonnaire items (105 items)
were based on international validated questionsautgich have been used worldwide
(See Appendix C for the items sources). The queséie include students’ personal
characteristics (age, school grade level, typecbbsl, home district, family structure,
fathers’ and mothers’ level of education), selfepd health and school performance
and school satisfaction, dietary behaviours anghteind weight, oral health hygiene,
physical activity behaviours, smoking behavioungries and violence, bullying and
abuse, factors associated to psychological heattfi,driving and safety behaviours
(See Appendix A: 1 for English version and AppendliX2 for Arabic version).

4.7 Sampling Strategy

In this study | applied multi-stage, stratified gdimg among 18 to 12" grade
high school students in Riyadh Capital city, Saluidibia in 2008. Stratified sampling
by school type, school district, and class level logh schools, to yield a
representative sample of students to make surel thave recruited representative
sample size from the whole of Riyadh city. Schawdse divided into two types: those
in the private sector (about 44%) and those irptitdic sector (about 56%), but 72 %
of the total high school students belong to thdipwgzhools, whereas 28% of them in
private schools (see Table 4.3 below). Moreoveroider for this study to be
relatively representative Riyadh was divided teefulistricts (north, south, east, west
and central), so as to ensure a distribution ofemtents and schools from all areas of
the city. Also, to avoid any potential bias by motluding students from different
areas. However, no previous study has investig#teddifference between these
districts and there is not enough information akanyt cultural or socio-demographic
status differences. Two schools (one public and jreate) were selected, using

random numbers from each district, providing 1008tk in total from which to
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sample classes and pupils. After selecting theadshrom each district, they were
contacted and informed about the study and proeedund they were asked to
participate. From previous experience with the pssiman from the Ministry of
Education, schools usually tend to participate.(@bke 4.1).

Table 4-1. Number of schools in each district

District Number of public Number of Private Total
schools schools
North 1 1 2
South 1 1 2
East 1 1 2
West 1 1 2
Central 1 1 2
Total 5 5 10

4.8 Sample Size

Statistical advice was obtained before collectiatadBased on the pilot study,
the numbers in Table 4.2 are the overall samplessiequired to estimate a
prevalence of 20% to the stated precision or acgu(ae. precision of 2% would
translate to 95% confidence values for the prevaesstimate of between 18% and
22%, precision of 3% to prevalence between 17%2&3%d and accuracy of 5% would
change this range to 15% to 25%). Table 4.2 belbaws that when the level of
accuracy increases, the sample size required it greater.

Table 4-2. Sample size needed for different legélzrecision

Precision Sample Size
2% 1,494
3% 464
5% 245

| decided on a sample size of over 1,494, whichviges 2% precision,
offered a reasonably high level of precision foeyalence estimates and provided
reasonable power for subsequent multivariable argalyThe aim was to sample from
schools in line with the population proportions angerage class sizes (Table 4.3);

taking approximately 72% of the sample of adolesc&om public schools and 28%

85



from private schools. This means that the samplaldvibe approximately 1080

students from public and 420 from private schools.

Table 4-3. Distribution of Public and Private Sclsaa districts of Riyadh, and numbers of
classes’ students within them (Sampling Frame)

Type of Schools Schools Classes Students
N. % N. % N. %
Public School 95 56 1477 64 38604 72
Private School 75 44 834 36 15337 28
Total 170 100 2311 010| 53941 100

(Numbers obtained from Ministry of Educatin Riyadh)

An equal numbebf schools and class were sampled from each typehofoss

and districts as | do not have the detailed popranformation available about the

number of students in each district, table 4.4 shalithe details.

Table 4-4. Structure of study sample by Districhaol type, classes and number of students

District | Class level Type of School
Public School Private School Students
Classes StudentClasses  StudentdNo (%)
No. No. No. No.

10" grade 3 78 2-3 36 114
North | 11" grade 3 78 2-3 36 114
12" grade 3 78 2-3 36 114

Total 9 234 6-9 108 | 342 (20)
10" grade 3 78 2 36 114
South | 11™ grade 3 78 2 36 114
12" grade 3 78 2 36 114

Total 9 234 6-9 108 | 342  (20)
10" grade 3 78 2 36 114
East | 11™ grade 3 78 2 36 114
12" grade 3 78 2 36 114

Total 9 234 6-9 108 | 342  (20)
10" grade 3 78 2 36 114
West [ 11™ grade 3 78 2 36 114
12" grade 3 78 2 36 114

Total 9 234 6-9 108 | 342  (20)
10" grade 3 78 2 36 114
Centre | 11" grade 3 78 2 36 114
12" grade 3 78 2 36 114

Total 9 234 6-9 108 | 342  (20)

Total 45 (68) 30-45 (32) 17(100)
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At the outset, although | knew that 56% of sch@wés public and 44% private.
| also knew that class numbers, size and numbstudents in classes were different
in the two types of school, students in public sthdasses range from 25-35 (in
some school 50 students in one class) and around fifvate schools. Given the
different class sizes, randomly sampling nine @dadsom each public school (three
from each grade, 10-12) and six to nine classas fach private school (2-3 from
each grade, 10-12), resulted in approximately 14@ents from the five public
schools and 540 from the five private schools. sTrovided approximately 68%
public and 32% private pupils, 45 (60%) public smhcdasses (of approximately 25
pupils each) and 30 (40%) private school classeggproximately 15 pupils each)
and five each of public and private schools (50%hiea These proportions compared
reasonably well with the proportions of pupils,ssdas and schools in the public and
private sectors in Riyadh (see Table 4.4), althoulgbre was a slight over-
representation of the private sector (these figuaes only estimates and it was
possible to add more classes and student if neddesl.sampling strategy gave an
expected sample size of 1710, allowing for abob Ifon-response to the survey.
However, based on the pilot study it was assumatl ttie response rate would be
high since it was 99% and 96% in the first and sdcphase of the pilot study. In
general, the sample size was large enough to enatteptable precision of

prevalence.

4.9 Survey Procedures

The survey procedures were designed to protecestyativacy and allow for
anonymous participation. | distributed and collddige questionnaire after completed
by the students in classes and under my supervislemaim and the objectives of the
study were explained to the students and for hegiponse participation and accurate
results. | explained and ensured confidentialitg arotivated students to participate.
Students were assured that the survey was anonyamouthat no-one at their school
would see their questionnaire. Students were iodunot to talk to anyone or look
onto anyone else work-everyone is entitled to thewacy, and to think about each
guestion and answer it as it applies to you. Thegevalso told that there was no right
or wrong answer, and not to answers any questiam way which they think they

should answer it to impress other. To insure theapy, students were separated in
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the class. Teachers were asked to leave the cldstha researcher was present in the
room at all times to answer any questions and gurenthat the instructions were
followed. Anyone who did not participated in contplg the questionnaire was asked
to remain silent and sit quietly. Students recordesponses on the questionnaire
booklet. When the students complete their quessivanthey handed it to the
researcher. Then, their height and weight was nmedsn private and recorded on the
back of each student questionnaire respectively.

4.10 Height and Weight protocol

Students’ height and weight were only measurechbyésearcher using

validated international standardised protocol (s&ew).

4.10.1 Height and Weight issues

1. Height and weight are used to calculate Ideal Bsiyght (IBW) and
Body Mass Index (BMI).

2. Aninaccurate height and weight results in an ineate IBW and BMI

3. The same scale was used for all students. Aftelestis completed the

questionnaire, their height and weight were measanel recorded.

4.10.2 Obtaining Height measurement

1. Make sure the student on the middle of the firnfes.

2. Students will be measured in the standing posiiging portable stadiometer.

3. Clothing should be minimal when measuring heighthsd posture of the
students can clearly be seen.

4. Students will be asked to remove shoes AND sotisk(socks can make a
difference) and any heavy clothes and to stand nétts together, arms by

their sides and eyes looking straight ahead.
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5. Students should stand with the back and head Btraagthat the Frankfurt
plane is horizontal and the eyes are focused fah{sae Figure 4.1). Back of
the heels, buttocks, shoulder blades and backedfi¢hd. However if the
participant is overweight it may only be possildeobtain contact at the
buttocks and shoulder blades as it is importantiferparticipant to stand
straight.

6. Feet, knees, buttocks and shoulder blades shoutddmntact with the vertical
surface of the stadiometer.

7. Arms should be hanging loosely at the sides wélmg facing the thighs; the
head is not necessarily in contact with the wall.

8. Students will be asked to take a deep breath amdl $&ll to aid in
straightening of the spine. Shoulders should kaxesl.

9. The moveable headboard should be gently lowerdatitttuches the crown of
the head.

10. Record the measurement to the nearest 0.1cm doatikeof the last page of

the student Questionnaire.

Figure 4-1: Height Measurement.

k' Looking straight abhead
with Frank furt plane
hari zontal

- Stadiometer

Shoulders relaxed

Arms at sides

Feet flat and with heels
alm o=t together

Leg= straight and
knees together

4.10.3 Obtaining Weight measurements

1. Ensure balance is on a firm, flat surface.

2. The scale will be balanced to zero before weighing.
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3. The student will be asked to remove heavy outeahirig (such as coats, jackets,
and vests), purses, shoes, and any heavy acceassaadk as belts with heavy
belt buckles. The student should also remove ewenytfrom their pockets
including money (coins), pens, pencils, walletg] papers.

4. Students stand on the centre of scales, withoupat@nd with their weight
distributed evenly on both feet with feet closeethgr, arms at sides and eyes
looking forwards, record body mass to nearest §.1 k

5. Make sure the scale is zero-balanced before eadkrstis weighed.

6. It is strictly important not to react to the stutienweight. While the weight
measurement is being taken, it is important notb® judgmental. Any
communication about the weight should be neutraitlfier positive nor

negative) and professional.

4.10.4 Calculating BMI

Student’s weight and height were measured and hwodgs index was
calculated. Body Mass Index (BMI) is a simple indeixweight-for-height that is
commonly used to classify underweight, overweigid abesity. It is defined as the
weight in kilograms divided by the square of theight in metres (kg/m2).
Anthropometry, based on weight and height measisesne of the methods used
most frequently to identify people at higher rigkowerweight and obesity, and body
mass index (BMI) is the index used most often.

Cole et al. Proposed BMI cut-off values for childi@nd adolescents (Cole et al.,
2000). The use of Cole et al. Criteria (BMI cut-eoHlues) is widely accepted and
used (Fletcher et al., 2004, Andersen et al., 20Q86)vever, It has been reported that
Cole et al. Values have a low sensitivity when carmed with weight-for height,
which makes their use to screen obesity in childess useful since they could not
detect more than 80% of those classified as obg3&'HO (Abrantes et al., 2003).
Also, it has been found that the sensitivity, sfieity and agreement of BMI values
proposed by Cole et al. With weight-for-height irdare better for pre-school
children than for schoolchildren (Abrantes et @003). However, the ideal gold
standard method to diagnose overweight and obdsitg more direct measure of

body fat such as dual-energy X-ray absorptiomeXA), which is clearly more
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difficult to obtain (Abrantes et al., 2003). In raudy BMI cut off for adults was used,
but only for the chi-square test to investigate raxagght differences among group
(BMI was used as a continuous variable in linegression analyses). First because
the majority (45%) of the participants were agedo®Ider, and BMI cut-offs of 25
and 30 are used to classify individuals as overiateignd obese for this age,
respectively, whereas the remaining students wergears old (3.4%), 16 years old
(20.1%) and 17 years old (30.7%). However, theayeBMI cut off for adolescents
between 15-17 years old (based on Cole et aler@jtis 24%, and it was presumed

that it will not affect the results.

4.11 Data collection

Data collection was by means of a self-completiaasjonnaire, completed in
a class setting and administered by the researdier. questionnaire aims and
objectives were explained for students to encouthgem to participate in this study.
The questionnaires were distributed in classescatidcted by the researcher during
class session which is about 45 minutes. Confidktytiwas of utmost importance
and a procedure that ensures pupils’ anonymity. Gbefidentiality issues and
process were explained to students and taken wuatby the researcher to enhance
authenticity of the student responds. The projesstjonnaire is based on Health
Behaviour in School-aged Children survey (HBSC)plal school-based student
health survey (GSHS) and Youth Risk behaviours &liamce (YRBS), surveys
among school-aged children and adolescents carriethny European countries and
Youth Risk Behaviour Surveillance (YRBS) in UnitSthtes.

4.12 Ethics and official approval

An official letter from the Supervisors to the My of Education Director’s in
Saudi stating the importance of the study and gsfon permission to conduct this
study was obtained and submitted to the ministryEdication. The Research
Committee at the Ministry of Education was authedizo discuss the questionnaire
items. The committee approved the questionnaireabked the researcher to exclude
the sexual behaviour items. The researcher meeé sérthe committee members and
discussed the importance and the benefit of addgesexual behaviours items to

students. On Monday™sNovember 2007 the researcher met the head ofrofsea
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committee and it is the second meeting after tlegipus meeting which was held last
December 2006 during the Pilot study. The researemphasized the importance of
the survey and the confidentiality of the informoati The head of the committee
confirmed his permission regarding the other pérthe survey except the sexual
health items. Therefore, the sexual health part exatuded, and then the approval
was obtained (See Appendix B).

4.13 Reliability and validity:

Although this study’s research questionnaire wasetan previously validated
and reliable questionnaires, test-retest pilot ystwas conducted in Riyadh during
December 2006 and January 2007 before the maily saké place to evaluate the
questionnaire and the ability of adolescents tavanst. The questionnaire was found
to be valid and reliable within Saudi context (S#®&pter 3).

4.14 Planning data entry

Computers are valuable for improving the accurawy speed of data collection
and analysis, making it easy to check for erroredpcing numbers and graphical
summaries of the data and generation new varialiies.these data, an SPSS
spreadsheet was designed by the study statisacdithen reviewed by the researcher
himself through comparing the SPSS spreadsheetblasi and responses items with
the original questionnaire. Age, weight and heigidre entered as continuous
variables while the rest of the items of the questaire were coded as categorical
variables. The data were either coded as singleetwdriable where there is only one
possible answer to a question such as ‘During et p2 months, have you been
weighed and measured?’ It is not possible to andva¢gh ‘yes’ and ‘no’ to this
question, or a multi- coded variable which morentbae answer is possible for each
respondent such as ‘From the resources below, whdaught you abotnealthy diet
(you can tick more than one if you want)?’ In tksse, a student may have been
taught by a number of resources. On the other Imamncderical data like weight and
height were entered with the same precision as #ineymeasured by the researcher,
and the type and the unit of the measurement wansistent. For example, the same
measurement tool was used and weight was record&dograms and height was

recorded in centimetres for all the participantadents.
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4.15 Data cleaning

In any study there is always the potential for exit@ occur in a data set, either
at the outset when taking measurements or wheaatioly and entering the data onto
computer. It is hard to eliminate all of these esrddowever, there is almost always a
way to reduce the number of typing errors by chagkhe data carefully once they
have been entered. It is relatively easy to chetkgorical data, as the responses for
each variable can only take one of a number oftéidhvalues. A table of descriptive
statistics containing the range, minimum and maxmualues of each variable was
obtained for the all variables, and then all dems were checked against the original
questionnaire for the all variables to see whethere are any strange values and
typing mistakes. Therefore, values that are natalble must be errors. Three items
out of 108 items (105 items in the study questimenplus items regarding weight,
height, BMI, and school districts) have been fotmbte having some responses out of
acceptable range, so these four items have beehath@and the mistakes have been
corrected. On the other hand, numerical data aen difficult to check. However,
numerical data can be ranged checked that is, wmktower limits can be specified
for each variable. If a value lies outside thisgarthen it is flagged up for further
investigation. In my data, first | obtained the imaom and the maximum value of the
students’ age, height and weight and the histogra@ne viewed to detect any strange
values. There were only three unacceptable vasaé&ies were found which were
students age (2 cases), weight (five cases) arghthé8 cases) wrong values were
detected and checked. Moreover, and for more acguradave re-checked the data
entry (about half of the questionnaires were setecandomly and re-checked and it

was found that the data were entered carefully).

4.16 Statistical analysis

Statistics encompasses the methods of collectungysarizing, analysing and
drawing conclusions from the data; researchers usayseveral statistical techniques
to achieve their study aims. Additionally, as tle#admay take many different forms,
different statistical tests are required. Thuss ilmportant to know what form every
variable takes before we can make decisions raggattie most appropriate statistical
methods to use. Each variable and the resulting dere one of two types:

categorical or continuous. In this study the age BMI were used as continuous-
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numerical variables and recoded and used as catalyvariables in Chi-square test
(Chapter 5) and as a continuous variable in theessgpn analyses and the other items
were all analysed as categorical variables.

After the data were entered and cleaned, Chi-sqaasdyses was used to
investigate health-related behaviours among stgdeith student’s background (age,
class level, type of school, home districts, fathand mothers educational level),
academic performance and liking school and exantivee interrelation between
different risk behaviours. In the majority of sd@aad medical studies extensive use is
made of significance tests. Study reports are dfiBrof the resultant ‘p-values’. The
way in which significance tests have gained theiportant role and the problems
involved in their use are considered by, amongsérst Atkins and Jarrett cited by
Jones and Rushton (1982):

“Significance tests perform a vital function inetlsocial sciences because they
appear to supply an objective method of drawingchimions from quantitative data.
Sometimes they are used mechanically, with littlenment, and with even less regard
for whether or not the required assumptions alsfeat”. However, there is no clear
agreement about the cut-off value for significareddyough, critics of p-values point
out that the criterion used to decide “statistgghificance” is based on the somewhat
arbitrary personal choice of level which is often at 0.05. It been argued that studies
that generate a large number of measures of asisocihave a probability of
generating some false-positive results due to nan@oror through comparisons.
Statistically significant results could be found blgance in many epidemiological
studies even if there are no real correlations eebtwfactors. Thus researcher should
be aware and look behind numbers. A variety of @doces addressed to tackle such a
problem and one of well known and debatable is Boohi adjustment. Bonferroni
adjustment or correction, require the establishnoérd smaller criticap value for
rejecting the null hypothesis on each individuait t& light of the multiple tests to
“preserve” the stated alpha level for the entitelgt Epidemiologists have expressed
little enthusiasm for such formal correction methodhat Bonferroni correction
adjustments are, at best, unnecessary and, at,vdelsterious to sound statistical
inference (Rothman, 1990, Savitz and Olshan, 199Bjlical epidemiologist Thomas
V Perneger stated:
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“What would happen to biomedical research if Bardei adjustments became
routine? Cynical researchers would slice their ltedike salami, publishing one P
value at a time to escape the wrath of the stegisteviewer. ldealists would conduct
studies to examine only one association at a timstnwg time, energy, and public
money. Meta-analysts would go out of business, esiacpooled analysis would
invalidate retrospectively all original findings lagding more tests to be adjusted for.
Journals would have to create a new section emtifevalue updates,” in which P
values of previously published papers would beemted for newly published tests
based on the same study. And so on ...” (Pernd§88).

However, in this study a P-value at DWas considered statistically significant.
This level of significant was used because it islely used in literature and most
importantly to be consistent with the majority bétstudies in Saudi Arabia (e.g. for

accurate compatibility).

Multivariable logistic regression analyses werefgraened for binary outcomes
to examine the nature of the association betwesn lrehaviours as outcomes and
explanatory factors. For example, smoking behavigug. current smoker or non
smoker as an outcome) and socio-demographic oryfaamd peer smoking status
variables as explanatory or independent factorgebieer, | used linear regression for
BMI (BMI was skewed therefore Log BMI was used) &ese It was used in the
regression analyses as a continuous variable. ®hstraction of the analysis plan
was based on the findings of studies from differéalds (e.g., public health,
epidemiology, sociology psychology).

Several hypotheses were made and guided the amaliist, it was
hypothesized that socio-demographic/background achewistics influence
adolescent’s behaviours. Therefore, their relationthe risk behaviours will be
examined first and then controlled for in the othmodels. Second, it was
hypothesized that school has an important role iafildence on many aspects of
adolescent’s life, and liking school and school i@sbment/performance are
associated with adolescents’ behaviours.

Third, health risk behaviours are interrelated & to be inter-associated.
Typically, involvement in one risk behaviour is falto be positively associated with
involvement in other risk behaviour3herefore, logistic analyses were used to

investigate the independent co-occurrence of belavi
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P-values from likelihood ratio test for all variablin all results tables from
logistic regression (F-tests for linear regressmwadels) were reported. Likelihood
ratio or F-tests were used to determine if there ama overall significant association
for each variable. Where there were more than @ldeof variable Wald or t-test for
binary logistic or linear regression models respett, were used to test for
difference between different levels of these vdesbrhe odds ratios (OR) with a
95% confident interval (Cl) from logistic regressiovas reported for related risk
factors of each health risk behaviours. | tried tetforce the models, although |
included several risk behaviour variables in onedehoThe purpose of entering
variables within different domains simultaneouslaswto reduce the number of
models computed, and to identify the variables peaelently associated statistically.
Automatic removal techniques (backwards or forwesthoval) were not applied
since several variables from different domains vesrered in one model and because
it was recognised that risk behaviours tend to tetusAlternatively, the non
significant variables were removed one by one itiree starting with highest non

significant value.

However, there were several stages have been filofer all behaviours.
Stage one; aim to investigate the association letwke behaviour and the socio-
demographic variables. | start the regression aealypy using simple regression
where | investigate the association between sibgleaviour, for example smoking
behaviour and the all the socio-demographic vaemlpe.g. first model). Personal and
socio-demographic backgrounds are associated whhvours. For example, it has
been found that risk behaviours increase with &yer(e et al., 2004, 2008; Shaw et
al., 2010) and boys seem to have a higher numbeawow€urrent risk behaviours
(Chou et al., 2006; Brener and Collines, 1998; iéwet al., 2008; Shaw et al., 2010).
In the second model, | investigate the interactibparental education when I include
the father and mother education interaction in tbgression model since in the
preliminary analysis | found that father's and nesth education were highly

correlated. In model 3, | start to remove the ngnicant variable one every time.

Stage two; aim to investigate the association betwsingle behaviour and school
variables (school performance and school satisfaci@nd general perceived health
status. | start the analyses by using simple regrmeswhere | investigated the

association between single behaviour and scho@npesince, school satisfaction and
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perceived health status while controlling for sedemographic variables (e.g. first
model). Studies have reported that students' peocepof school are related to
academic achievement (Kristjansson et al., 20@jpsconomic position (Koivusilta
et al., 2006; Koivusilta et al., 2003). Also, setported academic achievement has
been shown to be associated with multiple risk bielias and may play a role in the
adoption of risk behaviours (Kristjansson et all@0Martins and Alexandre, 2009;
Lynskey and Hall, 2000; Patterson et al, 2004;n8bh et al., 2009). In model two,
because liking school and school satisfactions weighly correlated in the
preliminary analysis, | included the interaction sithool performance and school
satisfaction to the model and in model 3, | remothedinon significant variables one
every time. In the third stage the aim is to inigege the co-occurrence (clustering) of
health risk behaviours. There is evidence thattha@k behaviours tend to cluster
together, with similar risk factors for many diféet risk behaviours (Lindberg et al.,
2000; Brener and Collins, 1998; DuRant et al., 1988er et al., 2006; Rhee et al.,
2007). In model 1, | investigated the associatietwieen single behaviour and several
health related behaviours while adjusting for sat@mographic status. Then, | start
to remove the non significant variable from the mo@See figure 4.2 below). Finally,
all significant variables in the final model of dastage were included in one final
regression model, which allowed identification othether variables are truly
independently associated with outcomes, rather tbHae to confounding by
unanalysed variables in the separate models. Mereall the final models were re-

run excluding the non-significant variables.
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Figure 4-2.Analytical approach
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Family and peers behaviours were only investigatitti regard to students smoking and physical
activity behaviours.

In each model, | tested and reported the goodnelisdest (Hosmer and
Lemeshow Test and Omnibus Test). Non-significansrier and Lemeshow test
means the model fit the data well and explainsntiost variables and the higher the
value of Hosmer and Lemeshow, the better mod€@risthe other hand Omnibus Test
shows whether the explained variance in a set @f idasignificantly greater than the
unexplained variance, overall, and has to be saamf for best fit model. In SPSS if
there are missing values in at least one varidtg@eshtire observation is not included

in the analysis, and SPSS automatically do so bguite

There has been growing interest in consideringpfaadefined at multiple levels
in public health research. Over the past few yeauKilevel analysis has emerged as
one analytical strategy that may partly address tiged. In the context of my study
there is chance for significant clustering of bebaxs among pupils amongst specific
class or school and that because adolescents stumlenclustered within classes and
within schools and these might influence adolescbehaviours due to peer pressure
or significant impacts of individual teachers. kaowledge that this is a limitation of

my analysis, but multi-level analysis could be shbject of further research.
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However, in my study there all the students weoenfRiyadh, all the students
were male (e.g. no gender differences), no raderdrices (e.g. all Arab and Muslim)
and all students were from high schools. Moreottegre were no previous social,
psychological, economical research data suggedtfferences among adolescents in

different districts in Riyadh.

4.17 Limitations of the study

» Adolescent middle school students were not includetthis study. Although
health risk behaviour may start at early ages

» Due to political, religion and cultural reasongnfde adolescent students are
separated in schools from male students; therefeneale students could not
be reached by the researcher and will not be iedud this study, although
there is no doubt that their future role in comniyrand family health is
fundamental.

» This study is based on self-reported questionnagmgg the extent of
underreporting or over reporting of behaviours cdrire determined. Yet, the
pilot study was conducted and validity was satrgdyi

» The study includes only adolescents who attend migle schools; therefore,
the study is not representative for all male adsts.

The study took place in Riyadh city; therefore, sh&dy is not representative

for all adolescents in Saudi Arabia.

4.18 Summary

This study will advance the methods used in prevstudies in Saudi Arabia.
First, it has used multi-stage stratified sampliSgcond, quite large sample size was
recruited from public and private school, using gaaionate rate. Third, the
guestionnaires were distributed and collected by r@searcher, which yield for more
accurate process and eliminating ‘interviewer tdaseourth, | used univariate
analysis (descriptive analyses and Chi-square, tast] regression analyses using
binary regression and linear regression to invastig the association between
outcome and several predictors. Also, the regrasaitalyses take several stages

following analytical approaches.
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5. Chapter Five: Results 1, Descriptive Analyses

5.1 Introduction

The results of this study reflect the health-bskaviours among male
adolescents in high school students in the cagitabf Riyadh, Central Province,

Kingdom of Saudi Arabia. The results are preseatefbllows:

» Response rate.

Participants’ personal and background characteristi
Dietary behaviours and oral health related behasiou
Physical behaviours.

Tobacco smoking.

YV V V V V

Injuries, violence, safety related behaviours amatal health.

5.2 Response Rate

The required sample size was a total of 1,494 stsd@or details see chapter
4). Ten male private and public high schools wasged in five districts of Riyadh
city. 1560 questionnaires were distributed, and6l§destionnaires were collected
from students. The collected questionnaires wexeeweed and checked by the
researcher. 45 questionnaires were excluded ftardrift reasons such as, left fully or
partially not completed, have some papers missingund not completed seriously.
A total of 1501 questionnaires were found to berappate to be entered into the
SPSS programme. The students who participatedsrsthdy were obtained from all
high school levels®| 2" and 3! grade. Furthermore, the response rates for thesite
of the questionnaire were 100% for the most ofdhestionnaire items, and only a

few items show some low missing answers up to 2%.
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5.3 Adolescent Students’ Background Characteristics:
5.3.1 Age

Table 5.1 shows that the age of the students snstiidy ranged between 15 to
20 years old, with mean age of 17.4 years and atdrdkviation (SD) of £1.18 and
the modal and median age was 17 years. 354 (23@ #¢ students were between
the age of 15 and 16 years old, and 891 (59.3%)eo$tudents were between 17 and
18 years, whereas 356 (17.1%) of the students W&gears of age or older.

Table 5-1. Social and demographic characteristics:

Variable No. %
Age
15 52 34
16 302 20.1
17 461 30.7
18 430 28.6
19 186 12.4
20 70 4.7
Total 1501 100
Age (grouped)
<16 354 23.6
17-18 891 59.4
=19 256 17.1
Total 1501 100
School class level
1% grade 488 32.5
2"grade 496 33.0
3grade 517 34.4
Total 1501 100
Home location (district)
North 301 20.1
South 296 19.7
Central 318 21.2
West 279 18.6
East 305 20.3
Total 1499 100
School location (district)
North 292 19.5
South 300 20.0
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Central 300 20.0
West 298 19.9
East 311 20.7
Total 1501 100
Father’s educational Level
<12 years of education 949 63.9
> 12 years of education 536 36.1
Total 1485 100
Mother’s educational Level
<12 years of education 1197 80.9
>12 years of education 283 191
Total 1480 100
Nationality
Saudi 1338 89.6
Non-Saudi 155 10.4
Total 1493 100
Perceived school Performance
Good 1099 74.1
Poor 385 25.9
Total 1484 100
Liking school
I like it 879 58.8
| do not like it 615 41.2
Total 1494 100
Perceived health
Good 1442 96.1
poor 52 3.5
Total 1494 100
Disease type
Respiratory disease 229 15.3
Blood disease 162 10.8
Musculoskeletal disorder 53 35
Hypertension 32 2.1
Cardiovascular disease 21 14
Diabetes 17 11
Kidney disease 15 1
Liver disease 7 0.5
Cancer 0.1
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5.3.2 Class level

The educational level of the students ranged fréh8™level of high school
(equal to 18, 11", and 13' grades). 488 (32.5%) were in th& [&vel of their high
school, 224 (33%) were in thé%devel of high school, whereas 517 (34%) of the
students were in thé®devel. The mean age for the students in ffiéetel was 16.4
years old with standard deviation of + 0.8, whie tmean age of the student il 2
level was 17.4 years and standard deviation oB+Whereas the mean age of tfe 3

level students was 18.4 years old (See Table 5.1).

Figure 5-1. Age range among different school levels
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5.3.3 School type

In this study, the majority of students were sadctrom public school in
contrast to private school. A total of 1032 (69%)tlee students were studying in
public schools, whereas 469 (31%) of the studemisestudying in private schools

(See Table 5.1).
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5.3.4 Location of schools

Schools were meant to be sampled equally from ditferent parts of Riyadh
city; north, south, central, east, west distrididhe city with two different types of
schools in each area, public and private ( Seeelall). Students’ school district and

their home district were strongly associatee (0.001) (See Table 5.2).

Table 5-2. The association between school disandthome district

School district
Variable North South Central West East Total
No. % No. % No. % No. % No. % No. %
Home
North 274 91.0| 0.0 0.0 12 40 | 13 43| 20 0.7 301 201
South 0.0 0.0 292 98.6 20 07 2 07 0.0 0.0 296 19.7
Central 9 2.8 3 0.9 278 87.4 196.0 9 2.8 318 21.p
West 7 2.5 5 1.8 4 1/4 2694.3 0 0.0 279 18.6
East 2 0.7 0 0.4 2 0/7 103 300 98.4 305 20.3
Total 292 195 300 20 298 19,9 2989.91] 311 20.7 1499 10(
(x"=5128.187, d.f.=16p <0.001)

5.3.5 Student’s father’'s educational level

A total of 536 (36.1%) of the students fathershiis study were well educated,
having> 12 years of education, whereas 410 (27.6%) ofdtieers had a diploma or
high school degree, 451 (30%) had intermediatedabroprimary school certificate,
and the minority (n=88, 5.9%) were illiterate (Sksble 5.1). There is a significant
association between father’s educational statusdestdct of home living in Riyadh.
The north district of Riyadh has the most fatheghly educated; whereas the least
educated< 12 years) fathers were in the east district obRiy(Table 5.3).

Table 5-3. The association between father's edmcakievel and home districts

Father’s educational level
<12 years of education) >12 years of educatior] Total
No. % No. % No. %
Home
North 108 36.2 190 63.8 298 20.1
South 228 78.6 62 21.4 902 19.6
Central 174 55.1 142 449 316 213
West 196 715 78 28.5 274 185
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East
Total

241

79

64

21

305

20.6

947

63.9

536

36.1

834

100

(x*=173.805, d.f.= 4p <0.001)

5.3.6 Students’ mothers’ educational level

A total of 220 (14.9%) of the students’ mothers’ravélliterate whereas 541
(36.6%) of the students’ mothers had either primaryintermediate education
degrees. Students’ mothers who had high schogdofda or a bachelor degree were
29.5% and 19.3% respectively (See Table 5.1). Alsare is a significant association
between mother’'s educational level and districh@me living in Riyadh. The north

district of Riyadh has the most mothers’ highly eated, whereas the least educated

mothers belong to the east district of Riyadh (€d&h#).

Table 5-4. The association between a mother’s éiuned level and distinct of student’'s home

Mother’s educational level

<12 years of education) >12 years of educatior Total
No. % No. %
No. %
Home
North 200 67.8 95 32.2 295 20.0
South 255 87.9 35 12.1 290 19.6
Central 239 75.2 79 24.8 183 215
West 235 85.1 41 14.9 762 18.7
East 266 89 33 11.0 299 20.2
Total 1196 80.9 283 191 744 100

(x°=64.52, d.f.= 4,p<0.001)

5.3.7 The association between father’'s and mother’s edutan:

Father’s education and mother’s education werdipebi associated. The

majority (92.2%) of students’ fathers who havé2 years of education, their wife

also has< 12 years of education (Table 5.5).
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Table 5-5. Association between mother’s and fatheducational level

Mother’s educational level
<12 years of educatior >12 years of Total
No. % education

Father’'s Edutationa No. % No. %
level

<12 year'’s edu. 864 92.2 73 78| 379 63.9
>12 year's edu. 321 60.6 209 394 530 36.1

Total 1185 80.8 282 19.2 1467 100

(x°=218.14, d.f.= 1p<0.001)

5.3.8 Academic performance:

A total of 601 (40.5%) of the study sample stateeirtschool performance as
Very good or more, and 497 (33.5%) stated theifoperance at Good level. 320
(21.6%) of the students consider their school perémce at Average, whereas 65

(4.4%) of the students stated their performanqgsoas (See Table 5.1).

5.3.9 Liking School:

A total of 142 (9.5%) of the students stated thi&g lschool a lot and 737
(49.3%) of the students like school a bit. A numbk252 (16.9%) of the students do
not like schools, whereas 363 (24.3%) of the sttedbate their schools (See Table
5.1).

5.3.10 The association between student’s academic performee and school
satisfaction:

The data show a significant positive associatiotween good academic
performance and liking school (Table 5.6). As tla¢adare cross-sectional, it is not
possible to infer the direction of this relatiomat is, whether reported students
academic performance affect liking school or vieesa. There are arguments for both
views. It seems reasonable that young people whavelbin school tend to like
school, but other can argue that young people videosichool are more interested and

could be motivated to do well in school more thdrowlo not like school.
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Table 5-6. The association between liking schodl sshool performance

Liking School
Like School Dislike school Total
No. % No. % No. %
School performal
Good 701 64.0 394 36.0 509 74.1
Poor 166 43.3 217 56.7 383 25.9
Total 867 58.7 611 41.3 a47 100

((*=49.989, d.f. = 1, p<0.001)

5.3.11 The association of father’s education with studeng school performance
and liking school:

Students’ school performance and liking school weositively statistically
associated with father’'s education level (See Ta&big The majority of students who
reported performing well in school and liking schbad highly educated fathers.

Table 5-7. The associations between father’s eduttand student’s school’s performance and liking
schools

Father's educational level
<12 years of >12 years of Total
education education
No. % No. % No. %
School performance
Good
Poor 655 60.0 436 40.0 1091 74.2
283 74.7 96 25.3 379 25.8
Total ]
938 63.8 532 36.2 1470 100
Y ¥*=26.066, d.f.= 1p<0.001
Liking School
Like School
Do not like school 526 60.7 340 39.3 | 866 58.6
418 68.3 190 31.7 612 414
Total
944 63.9 534 36.1 1478 100
Y x*=8.879, d.f.= 1p=0.003

5.3.12 The association of mother’s education and studentschool performance
and liking school:

Students’ school performance was positively siaily associated with
mother’s education level, whereas liking school wasassociated with mother’s

education level (See Table 5.8).
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Table 5-8. Associations between mother’s educatieral and students’ school performance and

liking schools
Mother’s educational level
<12 years of >12 years of Total
education education
No. % No. % No. %
School performance
Good 843 77.6 243 22.4 | 1086 74.2
Poor 337 89.4 40 .60 377 25.8
Total 1180 80.7 283 19.3 1463 100
y*=24.813,d.f.=1,
p<0.001
Liking School
Like School 695 80.3 170 19.7 | 865 58.7
Do not like school 495 814 113 18.6 608 41.3
Total 1190 80.8 283 19.2 1473 100
x*=0.262, d.f.= 1p=0.61

5.3.13 Health status:

The majority 96.1% of the students reported thealth as Good, whereas only

3.5% of the students perceived themselves as hgaaghealth (See Table 5.1). Self

reported health status was statistically associatiéul reported school performance

level since 74.5% of the students who perceivethigdves at Good health reported

performing Good at school (See Table 5.9).

Table 5-9. The Association between students he#dtius and school performance

School Performance
Good Poor Total
No. % No. % No. %
Health Status
Good 1062 74.5 363 25.5 1425 96.5
poor 31 59.6 21 0.4 52 35
Total 1093 74.0 384 6. 1477 100

(¢’=5.794, d.f.= 1p=0.01)
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5.4 Dietary behaviours:
5.4.1 Eating breakfast:

A total of 550 (36.7%) students in this study atealifast almost every day
(five or more days per week), on the other hand @818%) of the total students do
not eat a breakfast meal. 4.7% and 10.8% of thidests ate breakfast one day or two
days respectively, whereas 10.1 % and 8.9% of tindents ate breakfast between

three to four days respectively (Table 5.10).

5.4.2 Eating breakfast and students’ age, class level,smol type, and
nationality:

Only students’ age was associated with breakfashgedehaviour. ANOVA
statistical test was applied and a significantedéhce was found (F=2.3, df =5, p
value= 0.04). Also, cross-tabulation showed thatingabreakfast regularly is
associated with younger age. There were no sigmifiassociations between breakfast
eating and student’s type of school and nationality

Table 5-10. The association between eating bregifakstudents’ class level, type of school and
students nationality.

Eating breakfast
Skipping breakfast  >5 days/week Total
N % N % N % x* Test
Variables
Age
<16 169 55.5 157 445 353 23.6
17-18
>19 582 65.5 307 34.5 889 59.4 XZ: 12.232
Total 170 66.7 85 33.3 255 17.0 df=2
948 63.3 549 36.7 1497 100 p= 0.002
Class level
1% 286 58.8 200 41.2 486 325 x’= 6.557
2 319 64.6 175 35.4 494 33 df=2
3 343  66.3 174 33.7 517 345 p=0.014
Total 948 63.3 549 36.7 1497 100
School type
Public 661 64.2 369 35.8 1030 68.8 X2:1-023
Private 287 61.5 180 38,5 467 31.2 df=1
Total 948 63.3 549 36.7 1497 100 p=0.312
Nationality
Saudi 851 63.8 483 36.2 1334 89.6 xzz 1.959
Non-Saudi 90 58.1 65 41.9 155 104 df=1
Total 941 63.2 548 36.8 1489 100 p=0.162
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5.4.3 The association between eating breakfast and fath€rand mothers’
educational level and home district:

There was no association between student’s braadditing and parents’
education or living district (Table 5.11).

Table 5-11. The association between eating breg&fakfathers’ and mothers’ educational level and
home district.

Variables Eating breakfast
< 5 days/week > 5 days/week Total y° Test
N % N % N %
Fathers’ edu.
<12 years 612 6a7 | 33% 331 946 639 > 508
> 12 years 211 39.4 X= e
Total 324 60.6 535 36.1 df=1
936 632 | % 388 | 1481 100| PFOII3
Mothers’ edu.
2_
<12 years 762 639 | 3L 3Bl 1193 o3 x f°='9142
> 12 years 172 6o.g | 1 3892 | 555 19.2| p=0.332
Total 542 36.7
934 63.3 ' 1476 100
Home District
North 180 59.8 121 40.2 | 301 20.1 XZ: 8.522
South 198 66.9 98 33.1 296 19.8 df=4
Central 217 68.2 101 31.8| 318 21.3 p=0.074
West 171 61.7 106 38.3 277 8.5
East 181 59.7 122 40.3 | 303 20.3
Total 947 63.3 548 36.7 1495 100

5.4.4 Reasons for not eating breakfast among students:

The survey showed that 387 high school student8¥@0reported they dislike
to eat early in the morning, whereas 383 (40.5%pnted they do not usually have
time for breakfast. 96 (10.8%) of the participargported that no prepared food for
breakfast as the main reasons for not having basak8.5% of the students reported
other reasons. There was no significant differéocegeasons of not eating breakfast

among students and their socio-demographic chaistate (Table 5.12).

110



Table 5-12. Reasons for not eating breakfast arstudgnts

Reasons for not eating Breakfast N %

| dislike to eat early in the morning 386 408

| do not have time for breakfast 383 405

There is no prepared food for breakfast in the home 96 10.2

Other reason 80 8.5
Total 945 100

5.4.5 Eating lunch and dinner

Lunch and evening meal (dinner) were eaten almastyeday by the majority
of the students. A total of 75.6% and 71% of thelshts ate lunch and evening meal
respectively five days or more during usual weékdike breakfast eating behaviour,
there were not any significant differences regaydeating lunch and dinner in

relation with students’ socio-demographic varial{lesble 5.13).

Table 5-13. Eating lunch and dinner

Lunch Dinner
Number of days N % N %

Never 71 4.8 59 4.0

One day 25 1.7 19 1.3

Two days 58 3.9 50 3.4
Three days 66 4.4 120 8.1
Four days 143 9.6 183 12.3

Five days and more 1125 75.6 1055 71.0

Total 1488 100 1486 100
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5.4.6 Student’s body weight
5.4.6.1 Perception of body weight

More than one third (32%) of high school student¢scidibe themselves as
overweight and 25.3% described their weight as wmeight, whereas 42.8% think

that they are among the normal weight.

5.4.6.2 Student’s actual weight:

A total of 287 students (19.3%) were underweightergas less than the half of
the total students, 661 (44.4%) were among norneddjlvt range. On the other hand,
279 (18.7%) of the students were overweight and(285%) were obese.

5.4.6.3 The association between student’s self described iylet and actual BMI:

Students self-described weight were compared tosthdents actual BMI
category. Spearman correlation test show good letioe between the two variables
r=0.686 and p<0.001. Also, Chi-square for trend wpplied and positive significant
association was found between students self destrieight and actual BMI (Table
5.14).

Table 5-14. The association between actual BMIgmateand student’s weight perception:

Actual BMI category
Welgh_t Underweight Normal weight Over weight Total
perception N % N % N % N %
Underweight 188 50.1 178 47.5 9 2.4 375 25.3
Normal weight 90 14.1 408 63.9 140 21.9 638 43.1
Over weight 8 1.7 69 14.7 391 835 468 31.6
Total 286 19.3 655 44.2 540 36.5 1481 100

6°=858.268, d.f.= 4, p<0.001)
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5.4.6.4 Students measuring their weight during the last 12nonths

Self weighted measurement is not a common behagimeng adolescents in
Saudi. Only about 57% of the total students repomeasuring their weight in the last
12 months.

5.4.6.5 Methods of losing weight:

A total of 37.3% of the students in this study pisexd physical activity to lose
weight. Also, a total of 28.1% of the studentsdrie eat less food or fewer calories to
lose weight. Although, a total of 36.3% of the &nt$ were found to be overweight
or obese, only 53.7% of them practised sport egerand 61.4% have tried to eat less
calories or food to lose weight. There were a $icgmt correlation between student’s
BMI and practicing physical exercise as a metholdsveight control, overweight
students were more likely to report having exerdseng the past 30 days to control
weight (53.7%),%°=131.304, d.f.= 2p< 0.001. Also, overweight students were more
likely to report eating less food or less high filabd in the past 30 days to control
weight (61.4%);(2:167.680, d.f.= 2p< 0.001. Surprisingly, although practicing sport
exercise is most common used methods to lose werdtgeping from gaining weight
among high school students’, eating less food wrefecalories is most common

methods to lose weight among overweight or obdshlé 5.15).

Table 5-15. The association between losing weigtthods and BMI category:
BMI category

Methods of weight

control Underweight Normal weight Over weight Total
(< 18.50) (18.50- 24.99) (=25)
No. % No. % No. % | No. %
Exercising in the
past 30days
Yes 50 9.0 207 37.3 | 298 53.7 | 555 37.3
No 236 25.3 | 454 48.7 | 243 26.0 | 933 62.7
Total 286 19.2 | 661 44.4 | 541 36.4 | 1488 100

¥°=131.304, d.f.= 2p< 0.001

Eating less food

/less fat
Yes 25 6.0 135 32.6 254 614 |414 281
No 256 24.2 521 49.2 283 26.7 1060 71.9
Total 281 19.1 656 445 537 36.4 | 1474 100

¥°=167.680, d.f.= 2p< 0.001
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5.4.6.6 The association between student’s BMI category anstudents’ age,
school class, type of school and students natiortsli

There was a significant positive association betwaerweight and student’s
older age. Older students and students in highef lgere found to be overweight
compare to younger student. Also, Saudi students feind to be significantly

overweight than non-Saudi students (Table 5.16).

Table 5-16. The association between students’ BitBgory and students’ age, school class, type of
school and students nationality

Underweight Normal weight Over weight Total
Variables (< 18.50) (18.50- 24.99) (=25)
No. %
No. % No. % No. %
Age
<16 96 27.5 151 44.5 102 23.6 349 23.4
17-18 156 17.6 388 43.7 343 38.7 887 59.6
=19 35 13.8 122 48.2 96 38.0 253 17.0
Total 287 193] %01 444 | 541 363 | 1489 100
¥?=19.517, d.f.=4p< 0.001
Class level
1% 113 234 | 213 44.2 | 156 324 482 32.4
2" 99 20.0 | 215 43.4| 181 36.6 495 33.2
3¢ 75 14.6 | 233 455 | 204 398 | 512 344
Total 287 19.3 661 44.4 | 541 36.3 | 1489 100
y°= 12.488, d.f.=4p< 0.001
School type
Public 194 18.9 448 43.8 382 37.3 1024 68.8
Private 93 20.0 213 45.8 159 34.2 465 31.2
Total 287 19.3 661 44.4 541 36.3 1489 100

¥°=1.052, d.f.=2p= 0.305

Nationality
Saudi 266 20 573 43.1 | 489 36.8 1328 89.7
Non-Saudi | 20 13.1 84 549 |49 32.0 153 10.3
Total 286 19.3 657 44.4 | 538 36.3 1481 100

v*=8.581, d.f.=2p= 0.014

5.4.6.7 The association between students’ BMI category anf@dthers’ and
mothers’ education and living district:

There was a significant association between stgddivll and fathers’ and
mothers’ education. Students whose fathers’ andhenstwere highly educated, were

more among the overweight. Also, there is a sigaift difference among groups in
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relation to students’ BMI. It showed that studdivmg in the west were less likely to
report being overweight, followed by students limethe east district. On the other
hand, students who live in the central district tbé city were more to report

overweight, followed by students live in the soatid north district.

Table 5-17. The association between student’s BB gory and fathers’ and mothers’ education:

Underweight Normal weight Over weight Total
Variables N % N % N % N %

Fathers’ edu.

197 20.9 425 45.2 319 33.9| 941 63.9

igyzzi 85 160 | 229 43.0 | 218 41.0| 532 36.1
Toél 282  19.1 | 654 444 | 537 365 | 1473 100

x°= 9.352, d.f.= 2, p= 0.002
Mothers’ edu.

237 19.9 | 36 45.1 415 349 |1188 80.9

igyzzi 4 14.6 | 119 425 | 120 429 |280 191
2 ye 278 18.9 | 655 446 |535 364 | 1468 100

x°= 7.577, d.f.= 2p=0.006
Home district

North 41 13.8 | 141 47.3 116 38.9 | 298 20.0
South 52 17.7 | 126 42.9 116 395 | 294 19.8
Central 62 19.6 | 125 39.6 129 40.8 | 316 21.3
West 59 215 | 132 48.0 84 30.5| 275 18.5
East 73 240 | 135 44.4 96 31.6| 304 20.4
Total 287 19.3 | 659 44.3 541 36.4 | 1487 100

(x*= 20.028, d.f.= 8p= 0.01)

5.4.6.8 Students’ BMI category and eating food high in fateating at fast food
restaurant, and eating between meals

There was no association between students’ BMIgoayeand eating high fat
food or eating in restaurant. There is a significdifference among weight groups
with regard to eating between meals. Overweightlesits reported less to eat2

times between meals compare to other groups (ab&).

Table 5-18. The association between student’s BiBgory and eating food high in fat and at fast
food restaurant

Underweight Normal weight Overweight Total
Variables No. % No. % NO. % No. %
Eating food high in fat
<0 time every day 182 19.8 | 406 441 | 333 362| 921 620
z 1 time everyday 105 186 | 251 445 | 208 369 | 564 380
Total 287 19.3 | 657 442 | 541 364 | 1485 100
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x’=0.231, d.f.= 2, p= 0.631

Eating at restaurant
| don’t usually eat 216 20.0 475 439 | 391 36.1 | 1082 729
> 1 time everyday 71 17.7 183 455 | 148 36.8 | 402 27.1
Total 287 19.3 658 443 | 539 36.3 1484 100
¥’= 0.493, d.f.= 2, p= 0.483
Eating between meal
<1 time 165 16.3 429 42.3 | 419 41.4 | 1013 68.2
>2 times 121 25.6 231 48.9 | 120 25.4 | 472 31.8
Total 286 19.3 660 44.4 | 539 36.3 | 1485 100

x*=39.072, d.f.= 2p< 0.001

5.4.6.9 Students’ BMI category and consuming vegetables arfduit, drinking
soft drink and energy drink.

Eating fruit and vegetables and drinking soft dnivdre not associated with

students’ BMI. On the other hand, not eating swaatsnot drinking energy drink

were positively associated with overweight, and erqmevalent among overweight

students (Table 5.19).

Table 5-19. The association between BMI categodydietary behaviours

Underweight Normal weight Overweight Total
Items No. % No. % No. % | No. %
Fruit
<Otimeaday |218 19.4 | 484 431 |421 375 |1123 758
zltmeaday | g7 18.7 | 174 485 | 118 329 |[359 242
Total 282 19.2 | 658 444 |539 364 |1482 100
y’=3.44, d.f.=2p=0.179
Vegetables
<Otimeaday | 170 19.1 | 389 437 332 373 [891 601
zltimeaday |,,q 19.6 | 269 455 |206 349 |591 399
Total 286 19.3 | 658 444 |538 364 |1482 100
¥*=0.898, d.f.= 2p= 0.638
Sweets
<Otimeaday | 127 16.7 | 330 434 |304 399 |761 513
zltmeaday | ,g5q 21.9 | 328 455 | 235 326 |721 487
Total 285 19.2 | 658 444 |539 364 |1482 100
¥*=11.140, d.f.= 2p= 0.004
Soft Drink
<Otimeaday |76 17.2 | 200 451 | 167 377 |443 299

116




> 1 time a day 210 20.3 456 440 | 371 35.8 1037 70.1
Total 286 19.3 656 443 | 538 36.4 1480 100

¥?=1.959, d.f.= 2p= 0.377

Energy Drink

<Otimeaday | 204 18.4 | 477 431 | 427 385 |1108 748
>1tmeaday | g 214 |181 485 | 112 300 |373 252
Total 284 19.2 | 658 44.4 | 539 36.4 | 1481 100

¥°=8.778, d.f.= 2p=0.012

5.4.7 Type of Food:

Results showed that students in this study consusmexkts and carbonated
drinks-fizzy drinks much more than vegetables andd. A total of 70.1% and 48.7%
of the students reported drinking soft drinks aating sweets respectively more than
four times per day, whereas only 24.2% and 40%re#$ and vegetables every day,
respectively. Only 18.3% of the total students comsd milk and milk products at
least three times per day (Table 5.20).

Table 5-20. Food Frequencies

Never/Not 1-2 times 3-4 times >5 times Total
ltems daily No. % No. % No. % No. %
No. %
Fruit 1132 75.8 257 17.2 68 4.6 37 25 1494 100

Vegetables 898 60.1 391 26|2 91 6.1 114 7.6 1494  10(

Milk 710 47.6 510 34.2 109 7.3 164 10.9 1493 100

Fish prod. 1353 90.7 110 7.4 23 15 6 0.4 1492 100

Sweets 767 51.3 431 28,8 1439.5 153 10.2 1494 100

Soft drinks 446 29.9 446 29.9 23515.8 365 24.5 1492  10(

Er?eligy 1117 748 204 13.7 72 4.8 100 6.7 1493 100
INKS

5.4.8 School role in students’ nutritional behaviours:

Only 57.6% of the total students stated that theselbeen taught during any
time of their school years about the importancetaedenefit of eating healthy diets.
Only 57.7% of the students stated they have bagghtaabout the benefits of eating
more fruits and vegetables. 66.7% of the studentisis study stated they have been
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taught about the benefit of consuming milk and mi&ducts. The majority of the
students are not aware of different and healthyhod= of gaining weight or losing
weight since only 16.1% and 18.9% of the total shid stated that they have been
taught about how to gain or lose weight respedcti¢€able 5.21).

Table 5-21. School role in students’ nutritionah&eiours

Variables No. %.
Taught about the benefit of healthy eating 863 57.6
Taught about the benefit of eating fruits and veblets 862 57.7
Taught about the benefit of drinking Milk 999 66.7
Taught about the healthy way to gain weight 242 16.1
Taught about the healthy way to lose weight 283 18.9
Taught about how to safely prepare and store food 538 36.0
Taught about how to make healthy meals and snacks 543 36.4

5.4.9 Sources of nutritional information and knowledge:

Among the different sources of knowledge, familydanedia were the most
common sources of information regarding nutritiond adiet, 70% and 49.9%
respectively. Friends and internet were considaedource of information for about
25.5% and 25% of the students respectively. Unfatiely, school comes as the fifth
sources of information since only 18.3% of the stud reported school as source of

knowledge.

5.4.10 The need for nutritional health education:

From all above data and, it is clearly that nuiniil behaviours, overweight and
obesity status, nutritional knowledge are in needriprovement and critical work to
tackle the serious problems that may occur in &ut@ut of 1501 students 90% stated
that they need a health education programme ragadiet and nutrition.
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5.5 Oral health and hygiene behaviours

5.5.1 Teeth health status and oral hygiene behaviours

Only 18.15% of the students describe their hedlttheir teeth as very good,
whereas 33.2% described their teeth as good. 36f8%e students stated their teeth
health status at average level. Students who ibesttreir teeth as poor or very poor
were about 12.9% (Table 5.22).

About 47.7% of the students do not usually brughhteOnly about 29.7% and
22.6% brush their teeth once every day or more thae every day, respectively
(Table 5.22).

Of the total students, only 29% stated never stiften teeth pain. 41.3% stated
suffer from teeth pain but rarely, 24.3% of thedstuts suffer from tooth pain
sometimes, and about 5.2% most of the time suften tooth pain during the last 12
months (Table 5.22).

A total of 16.4% of the students have missed sarthed days because of tooth
pain. Only less than half of the students in thislyg (45.7%) visited the dentist in the
last 12 months. Table below shows details (Tal22@)5.
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Table 5-22. Distribution of oral health hygieneightes:

Variable No. %
How would you describe the health of your teeth?
Very Good 271 18.1
Good 496 33.2
Average 536 35.8
Poor 148 9.9
Very Poor 45 3.0
Total 1496 100
How often do you brush teeth?
Never 500 33.4
Not every day 214 14.3
Once a day 445 29.7
Twice a day 247 16.5
3 or more a day 91 6.1
Total 1497 100
During the past 12 months, how often did you hat@oth
ache?
Never 437 29.2
Rarely 618 41.3
Sometimes 364 24.3
Most of the times 78 5.2
Total 1497 100
During the past 12 months, did a tooth pain cawsety miss
school?
Yes 245 16.4
No 1248 83.6
Total 1493 100
When was the last time you visit a dentist?
During the past 12 months 681 457
Between 12-24 months 220 14.8
More than 24 months ago 588 39.5
Total 1489 100
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5.5.1.1 Students’ teeth health status and students’ class\el, type of school and
nationality

Age has no significant association with perceivegth health status. Students’
study in private school or non-Saudi students wsageificantly different from public
school students and Saudi students in relationetogived good teeth status. Non-
Saudi students and students in private schoolfsignily reported good teeth health
status (Table 5.23).

Table 5-23. The association between a studentk temalth status and student’s class level, type of
school and nationality

Teeth health status
Variables Good Poor Total y° Test
N % N % N %
Age
157%58 190 24.8 164 225 354 23.7 XZ: 5873
464 60.5 424 58.2 888 59.4 df=2
=19 113 14.7 141 19.3 254 17.0 - 0.054
Total %67 513|720 487 |1496 100 |
Class level
1*'grade 265 54.4 | 222 45.6 | 487 32.6 x’= 4.209
2"grade 255 51.6 | 239 48.4 | 494 33.0 |df=2
3’dgrade 247 48.0 268 52.0 515 34.4 p=0.122
Total 767 51.3 729 48.7 1496 100
School type
Public school 498 48.5 529 51.5 1027 68.6 Xzz 10.128
Private school 269 57.4 | 200 42.6 469 314 df=1
Total 767 51.3 729 48.7 1496 100 P<0.001
Nationality
Saudi 663 49.7 | 670 50.3 1333 89.6 | ¢°=9.166
Non-Saudi 97 62.6 58 37.4 155 104 df=1
Total 760 51.1 728 48.9 1488 100 p=0.002
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5.5.1.2 Student’s teeth health status and student’s fathes' and mother’s
education, and living district:

Students whose father and mother were highly eddcatere more likely to
report good teeth health status and the assocsatvere significant. Also, there was a
significant difference among different district gps in relation to teeth health status.
Students who live in the central district, followby students who live in the north
district, were more likely to report good teeth ltlgawhereas students’ who were

living in the west district, were more likely top@t poor teeth (Table 5.24).

Table 5-24. The association between teeth heathssand father's and mother’s education:

Teeth health status
Variables Good Poor Total ¥ Test
N % N % N %
Father education
<12 years 450 477 | 404 523 |oaa  e3g | %= 13629
g 1T20 A 309 57.6 | 227 424 |536 362 (;:(:) (2)01
759 51.3 721 48.7 1480 100 ’
Mother education
<12 years 585 49.0 608 51.0 1193 80.9 XZZ 12.289
> 12 years 171 60.6 |111 394 |282 1901 |df=2
756 51.3 719 48.7 1475 100 P< 0.001
Home district
North 162 54.0 138 46.0 300 20.1
South 148 50.2 147 49.8 295 19.7 x2= 15.231
Central 186 58.5 132 41.5 318 21.3 df=4
West 120 43.2 158 56.8 278 18.6 P=0.004
East 151 49.8 152 50.2 303 20.3
Total 767 51.3 727 48.7 1494 100

5.5.1.3 Students’ brushing teeth among different studentstlass, school type
and nationality:

The majority of students studying in private sch@®2.2%) and non-Saudi
students (66.5 %) brush their teeth once or moik.dAge has no positive or
negative significant association with brushing lieethere as students studying in
private school and non-Saudi were significantly enlikely to brush their teeth daily
(Table 5.25).
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Table 5-25. The association between students brgsbeth among different students’ class, school
type and nationality

Brushing teeth
Variables 0 time/day > 1 time a day Total ¥* Test
N % N % | N %
Age
157]_?8 162 45.8 192 54.2 354 23.6 X2= 2 657
419 47.2 469 52.8 888 59.3 df=2
=19 133 522 |12 478 |25 170 | _ o
Total 714 w7 |783 523 |1a07 100 |
Class level
1grade 227 46.6 | 260 534 | 487 325 |y=0.127
2"dgrade 241 48.7 254 51.3 495 33.1 df=2
3’dgrade 246 47.8 269 52.2 515 34.4 p=0.721
Total 714 47.7 783 52.3 1497 100
School type
Public school 543 52.7 487 47.3 1030 68.8 x2= 33.393
Private school 171 36.6 | 296 63.4 467 31.2 df=1
Total 714 47.7 783 52.3 1497 100 p<0.001
Nationality
Saudi 660 49.5 674 50.5 1334 89.6 XZZ 14.117
Non-Saudi 52 33.5 103 66.5 155 104 df=1
Total 712 47.8 777 52.2 1489 100 p<0.001

Note: Brushing teeth behaviour was dichotomisedatiobrushing teeth daily vs. Brushing teeth attleas
once every day

5.5.1.4 Student’s brushing teeth and fathers’ and motherseducational level,
and living district:

Students whose father and mother were highly eddcatere more likely to
brush their teeth once or more every day. Theree wgnificant differences among
district groups and brushing teeth behaviours. &ttglwho live in the north district
followed by students live in the north district wenore likely to report brushing teeth
daily, whereas students who were living in the Baurtd east district, followed by the

west district were less to brush teeth daily (Tdbhgs).
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Table 5-26. The association between students brgsbeth and fathers’ and mothers’ educational
level

Brushing teeth
Variables 0 time/day > 1 time a day Total ¥ Test
N % N % | N %
Fathers’ edu.
E 1% );22::2 499 52.7 447 47.3 946 63.9 X2= 25 642
Total 209 39.1 326 60.9 535 36.1 df=1
708 47.8 773 52.2 1481 100 p<0.001
Mothers’ edu.
<12 years 600 50.3 | 593 49.7 | 1193  80.8 |y*=17.712
g 1T20 A 103 36.4 | 180 63.6 | 283 192 |df=1
703 47.6 773 52.4 1476 100 p<0.001
Home district
North 110 36.7 190 63.3 300 20.1
South 159 53.7 137 46.3 296 19.8 x2= 24.824
Central 142 44.8 175 55.2 317 21.2 df=4
West 141 50.7 137 49.3 278 18.6 p<0.001
East 162 53.3 142 46.7 304 20.3
Total 714 47.8 781 52.2 1495 100

5.5.1.5 Students’ brushing teeth behaviour and oral healtrstatus, having teeth
pain and visiting dentist:

Brushing teeth behaviour was significantly assecdatith other oral hygiene
factors. Brushing teeth daily was positively asatsd with good teeth status, not
suffering from teeth pain and visiting a dentistidg the past year (Table 5. 27).

Table 5-27. Association between brushing teethaathhealth status, having teeth pain and visiting
dentist

Brushing teeth

Variables 0 time/day >1 time a day Total y° Test
N % N % N %
Oral health status ¥*=100.14
Good 269 351 497 64.9 | 766 51.3 |df=1
Poor 444 61.0 284 39.0 | 728 48.7 <0.001
Total 713 47.7 781 52.3 | 1494 100 <.
Teeth pain ¥’=18.789

Never/rarely 464 441 | 589 559 | 1053 704 |d.f=1
Sometime/often 249 56.3 | 193 43.7 | 442 29.6 0<0.001
Total 713 477 | 782 52.3 | 1495 100 '
Visiting dentist
<12 months 286 421 | 394 57.9 | 680 458 | x*=16.06
>12 months 423 52,5 | 383 47.5 | 806 542 |df=1
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Total 709 47.7 777 52.3 1486100 p<0.001

5.5.2 Having teeth pain and consuming sweets, soft drinkand energy drink

Consuming sweets, soft drinks, and high energykdriaily were all positively

associated with suffering from teeth pain (TabR8}.

Table 5-28. The association between having tedthgral consuming sweets, soft drinks and energy
drinks

Teeth pain
Items Never >Sometimes Total ¥ Test
N % | N % | N %
Sweets
Never/not daily 564 73.6 | 202 26.4 | 766 518 |y=7.772
>1ltimeaday | g0 67.0 | 239 33.0 | 725 486 di=1
Total 1050 704 | 441 206 | 1491 100 p=0.005
Soft Drinks
Never/not daily | 345 775 | 100 225 | 445 299 |4?=14.556
>1ltimeaday | ,4q 67.7 | 337 322 |1043 701 |9f=1
Total 1051 706 |437 294 |1488 100 | P<0:001
Energy Drink
Never/ not daily 811 72.7 | 305 27.3 | 1116 74.9 ¥*=10.971
>1ltmeaday | ,4g 636 |136 364 |374 251 |9f=1
Total 1049 704 |441 296 |1490 100 | P<0:001

5.5.3 Teeth pain and teeth health status and visiting ddist:

Good teeth health status was positively associaiédnot suffering from teeth
pain (p< 0.001). Also, visiting dentist during tlast 12 month preceding the survey
was associated with not suffering from teeth pp0(001) (Table 5.29).

Table 5-29. The association between teeth pairhaatth status and visiting dentist:

Teeth pain
Variables Never >Sometimes Total ¥2 Test
N % N % N %
Teeth health status ¥2=112.72
Good 633 82.6 133 17.4 766 51.3 |df=1
Poor 419 57.6 309 42.4 728 48.7 <0.001
Total 1052 70.4 442 29.6 | 1494 100 =0
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Visiting dentist
<12 months
>12 months

Total

428
624

1052

62.9
77.4

70.8

252
182

434

37.1
22.6

29.2

680
806

1486

45.8
54.2

100

2= 37.39
df=1

p<0.001
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5.6 Physical activity
5.6.1 Physical activity among adolescents:

Only 18.4% of the students meet the recommendedketne physical activity
and practice physical activity5 days per week. The majority of the studentsl@).
do not do any physical activity during the weekefiéhis only one class a week of
physical activity in schools, and about (34.8%db take part in this class.

13.5% of the students have no friends to practigesipal activity. 46.5% and
40.0% of the students have some or most of theinds practice physical activity
weekly, respectively. The majority of the studantsur sample, their fathers (83.5%)
and mothers (94.1%) do not practice physical agtiai all, whereas 50.3% have one

of their siblings who practice physical activityegy week (Table 5.30).

Table 5-30. Distribution of physical activity belawrs:

Variable No. %
Physically active for at least 60 minutes per day
Never
1 day 466 31.1
2 days 334 22.3
3 days 204 13.6
4 days 131 8.8
> 5 days 85 5.7
Total 276 18.4
1496 100
Participating in physical activity in school evemgek
No
Yes 521 34.8
Total 975 65.2
1496 100
Father practice physical activity during the week
Yes 247 16.5
No 1253 83.5
Total 1500 100
Mother practice physical activity during the week
Yes 89 5.9
No 1411 94.1
Total 1500 100
Sibling practice physical activity during the week
Yes 754 50.3
No 746 49.7
Total 1500 100
Friends practice physical activity every week
None of them 202 13.5
Some of them 691 46.5
Most of them 594 40.0
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Total 1501 100
How many hours in total do you usually watch tedem, or
use computer daily?
<1 hour 321 215
2 hours 228 15.3
3 hours 256 171
> 4 hours 689 46.1
Total 1494 100
Do you think students need health education abloysipal
health and sport?
Yes 1323 88.6
No/ | do not know 170 11.4
Total 1493 100

5.6.1.1 Students’ physical activity and students’ class lesl, type of school and

students nationality:

Age and class level were associated with physidatity behaviour. Younger
students were more than any other age group toigegahysical activity> 3 days per
week. School type and student’s nationality wereassociated with physical activity

(Table 5.31).

Table 5-31. The association between students’ palyactivity and students’ class level, type ofaah

and students’ nationality

Physical activity per week in the last 30 days
Less active Active Total 2 Test
Variables (< 3 day) (> 3 days) N % x
N % N %
Age
<16 204 57.8 | 149 42.2 353 23.6
17-18 626 70.5 | 262 29.5 888 59.4 ¥2= 18.649
>19 174 68.2 | 81 31.8 255 17.0 df=2
Total 1004 67.1 | 492 32.9 1496 100 p<0.001
Class level
1* grade 286 58.8 | 200 41.2 | 486 325 y2=22.392
2" grade 353 716 | 140 28.4 | 493 33.0 df=2
3 grade 365 70.6 | 152 29.4 | 517 34.6 <0.001
Total 1004 67.1 | 492 32.9 | 1496 100 <t
School type
Public school 680 66.2 347 33.8 1027 68.6 | x2=1.202
Private school | 324 69.1 145 30.9 469 314 |df=1
Total 1004 67.1 492 32.9 1496 100 _
p=0.273
Nationality
Saudi 900 67.5 | 433 325 | 1333 89.6 | x2=0.837
Non-Saudi 99 63.9 | 56 36.1 | 155 104 df=1
Total 999 67.1 | 489 329 | 1488 100 _
p=0.360
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5.6.1.2 Student’s physical activity and students’ fathers'and mothers’
education and living district:

There were no significant associations betweenrestisd physical activity and

their fathers’ and mothers’ education and livingtdct (Table 5.32).

Table 5-32. The association between student’s phlyactivity and student’s father's and mother’s
education and living district

Physical activity per week in the last 30 days

Less active Active Total yZ Test
Variables (< 3 day) (> 3 days) N %
N % N %
Fathers’ edu.
<12 years 624 66.0 322 34.0 946 63.9 x2=1.713
> 12 years 370 69.3 164 30.7 534 36.1 df=1
Total 994 67.2 486 32.8 1480 100 p=0.191

Mothers’ edu.
<12 years 802 67.2 | 392 32.8 1194 80.9 | ¥y2=0.040

> 12 years 187 66.5 94 335 281 19.2 df=1
Total 989 47.6 486 32.9 1475 100 p=0.842
Home district
North 211 70.1 90 29.9 301 20.1
South 198 67.6 95 32.4 293 19.8 ¥2=4.860
Central 215 67.8 102 32.2 317 21.2 df=4
West 172 61.9 106 38.1 278 18.6 p=0.302
East 207 67.9 98 32.1 305 20.4
Total 1003 67.1 491 32.9 1494 100

5.6.1.3 Students’ physical activity in relation to fathers,mothers, siblings and
peers’ physical activity behaviours:

Students’ physical activity behaviour was strorgggociated positively with their

fathers’, mothers’, siblings’ and peers physicdivdites behaviours (Table 5.33).

Table 5-33. The association between students’ palattivity and their father, mother, sibling and
peers’ physical activity.

Physical activity per week in the last 30 days
Inactive Active Total ¥2 Test
Physical activity (< 3 day) (> 3 days) N %
N % N %
Fathers

Yes 147 59.5 | 100 40.5 | 247 16.5 ¥2=7.836
No 857 68.7 | 391 31.3 | 1248 835 |df=1
Total 1004 67.2 | 491 32.8 | 1495 100 p= 0.005
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Mothers
Yes 48 539 |41 46.1 89 6.0 ¥2=7.504
No 956 68.0 | 450 32.0 1406 94.0 df=1
Total 1004 67.2 | 491 32.8 1495 100 p= 0.006
Siblings
Yes 444 59.1 307 40.9 751 50.2 | x2=44.183
No 560 75.3 184 24.7 744 49.8 df=1
Total 1004 67.2 | 491 32.8 1495 100 p< 0.001
Peers
Yes 834 65.1 | 447 34.9 1281 86.4 | y2=16.532
No 160 79.6 |41 20.4 201 13.6 df=1
Total 994 67.1 | 488 32.9 1482 100 p< 0.001

5.6.2 Fathers’ and mothers’ physical activity

5.6.2.1 Fathers’ physical activity and their educational level and home district

Highly educated fathers were significantly morentkess educated fathers to

practice physical activity. Living in the north walso associated with fathers’

physical activity among students’ fathers (Tab&45.

Table 5-34. The association between fathers’ paysictivity and their educational level and home

district.
Father practice physical activity
Variables Yes No Total
N % | N % | N % x2 Test
Father education
<12 years 108 11.4| 840 88.6 | 948 63.9 ¥2=52.179
> 12 years 139 259 | 397 74.1| 536 36.1 df=1
Total 247 16.6 | 1237 834 1484 100 P<0.001
Home district
North 78 259 | 223 741 | 301 20.1 ¥2=31.387
South 31 105 | 264 89.5| 295 19.7
Central 57 179 | 261 82.1| 318 21.2 df=1
West 43 154 | 236 84.6 | 279 18.6 P<0.001
East 38 125 | 267 875 | 305 20.4
Total 247 16.5| 1251 83.5| 1498 100
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5.6.2.2 Mothers’ physical activity and their educational level and home district

Mothers’ physical activity behaviour was positivalgsociated with mothers’
level of education and living districts. Higher thers’ education was more likely to
practise physical activity. A mother who'’s livingthe north was more likely to
practise physical activity (Table 5.35).

Table 5-35. The association between mothers’ physictivity and their educational level and home
district

Mother practice physical activity
Variables Yes No Total
N % | N % | N o | X2 Test
Mothers’ education
<12 years 50 4.2 1146 95.8 | 1196 80.9 | y2= 32.695
> 12 years 37 13.1| 246 86.9 | 283 191 | df=1
Total 87 5.9 1392 94.1 1479 100 | p<0.001
Home district
North 40 13.3| 261 86.7 | 301 20.1
South 6 2.0 289 98 295 19.7 | y2=41.401
Central 20 6.3 298 93.7 | 318 21.2 | df=4
West 11 3.9 268 96.1 | 279 18.6 | P< 0.001
East 12 39| 293 96.1 | 305 20.4
Total 89 5.9 1409 94.1 | 1498 100

5.6.3 Reasons for practicing physical activity:

Among the several reasons that students were dveselect from, the main
important reasons to practice physical activity evé&or fun (62.8%),to be healthy
and fit (39.3%),to improve appearancg1.7%),Medical purposg11.8%), whereas
9.7% haveotherreasons.

5.6.4 Reasons for not practicing physical activity:

The majority of the students (59.5%) agreed thek of sport facilities in the
communityas a barrier for not practicing physical activifgllowed by lack of
appropriate sport clubs suitable for yout(8).1%). Moreover, 22.5% of the students
reportedno spare time. Dislike physical activi{20.3%), shame of body image
(18.7%),lack of money to join sport and fitness cldiy.1%), were also among the

barriers.
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5.6.5 Student’s knowledge and school role in physical aeity education

Only 681 (46.25), and 309 (20.6%) of the total skeneported being taught

about the benefits of physical activity and beiagght about preventing and avoiding

injury during physical activity. The majority ofustents believed thahysical activity

has a role in promoting health (Table 5.36).

Table 5-36. Student’s knowledge and school rolghiysical activity education

1%

Variables Frequency Percentag
Taught about the benefit of physical activity
Yes 681 46.2
No/l do not remember 792 53.8
Total 1473 100
Taught about preventing and avoiding injury duniiysical
activity
Yes 309 20.6
No/l do not remember 1188 79.4
Total 1497 100
Benefit of Physical Activity in promoting health
Yes 1374 91.9
No 121 8.1
Total 1495 100

5.6.6 Students’ knowledge and beliefs and physical actiyi behaviour

There were significant positive associations betwe being active regularly

with not being taught about the benefits of phylsacdivity, and not being taught

about how to avoid and prevent injuries during ptglsactivity (Table 5.37).

Table 5-37. The association between student’s palactivity and student’s knowledge and belief

Physical activity per week in the last 30 days
Not active Active Total
Variables (< 3 day) (>3 days) N %
N % N %
Taught about the benefit of physical
activity
Yes 418 61.6 | 261 384 | 679 46.3
No/l do not remember 568 720 | 221 28.0 | 789 53.7
Total 986 67.2 482 32.8 | 1468 100
¥2=17.998, d.f.=1, p<0.001
Taught about preventing injury during
physical activity
Yes 179 58.1 129 419 | 308 20.6
No/l do not remember 822 69.4 | 369 306 | 1184 79.4
Total 1001 67.1 | 491 329 | 1492 100
2= 14.158, d.f.= 1, p<0.001
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Benefit of Physical Activity in
promoting health 9209 66.4 | 460 33.6 | 1369 91.9
Yes 90 744 |31 256 |121 8.1
No 999 67.0 | 491 33.0 | 1490 100
Total

2= 3.205, d.f.=1, p= 0.073

5.6.7 Student’s physical activity and student’s BMI categry:

There was significant negative association betveely weight and physical

activity behaviour. Overweight students were sigatfitly less active (Table 5.38).

Table 5-38. Association between students BMI categad physical activity

Physical activity per week in the last 30 days
Inactive Active Total ¥2 Test
Students BMI (< 3 day) (> 3 days) N %
N % N %
Underweight 171 60.0 | 114 40.0 | 285 19.2 | y2=30.99
Normal weight 414 628 | 245 372 596 444 |d4f=2
p< 0.001

Overweight 410 75.9 130 24.1 540 36.4
Total 995 67.0 489 33.0 1484 100

5.6.8 The need for physical activity health promotion:

From all above data it is clearly that physicalhaigt behaviours and knowledge
status among students need improvement to encopfaggcal activity and sports
and to prevent the serious problems that may aoctuture. A total of 88.6% of the
students stated that students need health educattanding physical activity benefits

and importance.
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5.7 Smoking behaviours
5.7.1 Students Smoking behaviour

12% of the students live with at least one smokethe family, 34% spend
some of their day with smoker(s), whereas the nitgjbave no regular contact with
smoker(s). Also, 52.5% of the students reportey theeve never smoked, whereas
19.5% have tried smoking in their lives. 8.5% a@d4% of the students reported they

smoke every day and sometimes every week, respcfivable 5.39).

Table 5-39. Students’ smoking behaviour

Variables No. %
Spending time with smokers
| live with smoker 179 12
| spend some of my time with smokers every day 511 34.2
| usually do not contact smokers 801 53.7
Total 1491 100
Student’s smoking behaviours
| have never smoked 788 52.5
| have tried only 292 195
| used to smoke 109 7.3
| smoke someday every week 127 8.5
| smoke every day 185 12.4
Total 1501 100

5.7.2 Student’s smoking behaviour and contact smokers:

Current smokers are students who smoke every ddystudents who smoke
some day during the week (20.8%). On the othed haon-smokers are students who
have never smoked or tried smoking before or exkemso(79.2%) There was a
positive significant association between havingulag contact with smokers and
current smoking behaviours. Students who live agnspsome of their day with

smokers were found to be among the current smakersp (Table 5.40).

Table 5-40. The association between students’ smydi¢haviours and spending time with smokers

Variable Non smokers | Current smoker Total
N % N % N %
I live or spend some of my time with
smokers every day 418 60.8 270 39.2 688 46.2
| usually do not spend time with smokers 762 95.3 38 4.8 800 53.8
Total 1180 79.3 308 20.7 1488 100

(2 =268.127 d.f.= 1, p< 0.001)
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5.7.2.1 Students’ smoking behaviour and students’ age, cladevel, school type
and nationality:

Higher age and higher school level of students wetively associated with
current smoking behaviours. Also, studying in pvaschool was positively
associated with being smoking. There was no diffegein smoking with regard to

students’ nationality (Table 5.41).

Table 5-41. The association between students’ smydiehaviours and studenéxlucational class,
type of school and nationality:

Student’s smoking behaviours
Variables Non smokers Current smokers Total 2 Test
N % N % N % X
Age
<16 321 90.7 33 9.3 354 23.6 x2= 65.816
17-18 705 79.1 186 20.9 881 59.4 df=2
>19 163 63.8 93 36.2 256 17.0 p< 0.001
Total 1189 79.2 312 20.8 1501 100
Class level
1% 419 85.9 69 14.1 488 325 x2=30.994
2nd 399 80.4 97 19.6 494 19.6 df=2
3 371 71.8 146 28.2 517 34.4 p< 0.001
Total 1189 79.2 312 20.8 1501 100
School type
Public school 832 80.6 200 19.4 1032 68.8 x2= 3.967
Private school 357 76.1 112 23.9 469 31.2 df=1
Total 1189 79.2 312 20.8 1501 100 p=0.046
Nationality
Saudi 1061 79.3 277 20.7 1338 89.6 ¥2=0.128
Non-Saudi 121 78.1 34 21.9 155 10.4 d.f.=1
Total 1182 79.2 311 20.8 1493 100 p=0.720

5.7.2.2 Students’ smoking behaviour and fathers’ educationmothers’
education and living district:

Students’ smoking behaviour was not significanigaciated with fathers’

education, mothers’ education or living districaple 5.42).
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Table 5-42. Students smoking behaviours and fadthatsmothers’ education

Student’s smoking behaviours

Variables Non smokers | Current smokers Total x2 Test
N % N % N %
Father’s educ.
<12 years 737 7.7 212 22.3 949 63.9 ¥x2=3.741
> 12 years 439 81.9 97 18.1 536 36.1 df=1
Total 1176 79.2 309 20.8 1485 100 p= 0.053
Mother’s edu.
<12 years 953 79.6 244 20.4 1197 80.9 x2=0.094
> 12 years 223 78.8 60 21.2 283 19.1 d.f.=1
Total 1176 79.5 304 20.5 1480 100 p= 0.760
Home district
North 237 78.8 64 21.3 301 20.1
South 222 75.0 74 25.0 296 19.8 ¥x2=7.203
df=4
Central 264 83.0 54 17.0 318 21.2 p= 0.126
West 217 77.8 62 22.2 279 18.6
East 248 81.3 57 18.7 305 20.3
Total 1188 79.3 311 20.7 1499 100

5.7.2.3 Smoking behaviour and school performance, liking $wol and general

health status:

There was a strong positive association betweeemismoking and poor

health, poor academic performance and dislikingsktfirable 5.43).

Table 5-43. The association between smoking anlihhe@ademic performance and school

satisfaction
Student’s smoking behaviours
Variables Non smokers | Current smokerg Total
N % | N % | N % 12 Test
General Health status
Good 1150 800 | 287 200 |1437 965 _
Poor y2=12.745
31 59.6 21 404 |52 35 df=1
Total 1181 793 | 30g 207 |1489 100 |P<0001
School performance
Good
891 81.2 206 18.8 1097 74.2 oz
Poor y2=11.485
279 73.0 103 27.0 382 25.8 d.f=1
Total 1170 791 | 309 209 |1479 100 |P<0:001
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Liking school

Yes 747 85.1 131 14.9 878 59.0 | x2=44.251
No 433 70.9 178 29.1 611 41.0 d.f.=1
Total 1180 79.2 | 309 20.8 1489 100 p< 0.001

5.7.2.4 Students’ smoking and fathers’, mothers’, siblingand peer smoking
behaviours:

There was a strong positive significant associabietween students’ smoking
behaviour and fathers’, mothers’, siblings’ and rpgmoking behaviours. Students’
whose fathers’, mothers’, siblings’ and peers smokee significantly smoke (Table

5.44).

Table 5-44. The association between students’ smydi@haviours and smoking of family members
and friends

Students’ smoking behaviours
Variables Non smokers | Current smokers Total
N o. % | No. % | No. % x2 Test
No one smoke in the family
Yes 716 87.7 100 12.3 816 54.4 ¥2= 79.037
No 473 69.1 212 30.9 684 45.6 d.f=1
Total 1189 79.2 312 20.8 1501 100 p< 0.001
Fathers’ smoking
Yes 241 71.3 98 28.9 339 22.6 y2=17.481
No 947 81.6 214 18.4 1161 77.4 d.f=1
Total 1188 79.2 312 20.8 1500 100 p< 0.001
Mothers’ smoking
Yes 12 54.5 10 45.5 22 1.5 x2=8.238
No 1176  79.6 302 20.4 1478 98.5 d.f=1
Total 1188 79.2 312 20.8 1500 100 p=0.004
Sibling’s smoking
Yes 278 65.1 149 34.9 427 28.4 ¥2=72.142
No 911 84.8 163 15.2 1074 71.6 d.f=1
Total 1189 79.2 312 20.8 1501 100 p< 0.001
Peers smoking
Yes 659 70.0 282 30.0 941 63.4 | y2= 137.302
No 519 95.6 24 4.4 543 36.6 d.f=1
Total 1178 79.4 306 20.6 1484 100 p< 0.001
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5.7.3 Parents and school role regarding smoking:

Only 57.4% of students’ parents have discussed smgaogsue with their sons,
and 83% of the students reported they have beghtéuschool about smoking
(Table 5.45).

Table 5-45. The role of parents and school reggrdirii-smoking education

Variables N %

Parent(s) discuss the harm effect of smoking witdent
Yes 839 57.4
No 622 42.6
Total 1461 100

Taught in schools about the harm effect of smoking

Yes 1237 83.0
No 253 17.0
Total 1490 100

5.7.4 Students smoking behaviour and parents and schooh&-smoking
education:

Parents’ and school advice regarding smoking wess@ated with smoking
behaviours. Amongst students’ who their parenteusdised smoking issues were
23.3% current smokers vs. 17.4% of students smakerengst students who their
parents did not discussed smoking effects. On therdand, 28.3% of students who
stated they have not been taught in school aboukisigp were smokers whereas
19.2% were smokers amongst students who have leghttabout the danger of
smoking behaviour (Table 4.46).
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Table 5-46. The associations between students sm@kid parents and school role in informing
students regarding smoking and students’ smokihgieurs

Student’'s smoking behaviours
Variable Non smokers | Current smokers Total
N % N % N %
Parent(s) discuss the harmful effects
of smoking with student
Yes 641 76.7 | 195 23.3 836 57.4
No 512 82.6 | 108 174 | 620 42.6
Total 1153 79.2 | 303 20.8 1456 100
¥2=7.535,d.f.= 1, p= 0.006
Taught in schools about the harmful
effects of smoking
Yes 997 80.8 | 237 19.2 1234 83.1
No 180 717 |71 28.3 251 16.9
Total 1177 79.3 | 308 20.7 1485 100
¥2=10.463, d.f.= 1, p= 0.001

5.7.5 Students’ smoking behaviour and students’ attitudes

There were significant associations between stgdenioking behaviour and
students’ attitudes. Current smokers were sigmtiganore to report that they would
smoke if someone offered them a cigarette, mom\liko disagree with the idea of
banning smoking in public places, more likely tats that it is not easy to stop
smoking, less to agree that adolescents who sma&dess friend and agree more

that smoking make them loss weight (Table 5.47).

Table 5-47. The associations between students’ smpdlehaviours and attitudes:

Student’s smoking behaviours
Variable Non smokers | Current smokers Total
N % | N % | N 0 | X2 Test

Smoke if someone offered
you a cigarette

Yes 122 39.0 191 61.0 313 21.0 y2= 396.488

No 1063 90.2 116 9.8 1179 79.0 d.f.=1

Total 1185 79.4 307 20.6 1492 100 p< 0.001
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Smoking is harmful for

health
Yes 1123 79.3 294 20.7 1417 95.6 x2=0.021
No 52.0 80.0 13.0 20.0 65.0 4.4 df=1
Total 1175 793 307 20.7 1482 100 p=0.884

In a favour of banning
smoking in public places

Yes 1039 834 207 16.6 1246 83.7 ¥2=80.308
No 140 57.9 102 42.1 242 16.3 d.f=1
Total 1179  79.2 309 20.8 1488 100 p< 0.001
Easy to stop smoking
Yes 463 84.2 87 15.8 550 36.8 ¥2=13.122
No 721 76.3 224 23.7 945 63.2 d.f=1
Total 1184  79.2 311 20.8 1459 100 p< 0.001
Boys who smoke have
More Friends 448 79.6 115 20.4 563 37.8 ¥2= 26.857
No difference 432 73.7 154 26.3 586 39.3 df=2
Less friends 301 88.0 41 12.0 342 22.9 p< 0.001
Total 1181  79.2 310 20.8 1491 100

Smoking makes people

Gain weight 129 91.5 12 8.5 141 9.8 ¥2=15.245

No difference 396 77.5 115 225 511 35.4 df=2

Lose weight 610 77.2 180 22.8 790 54.8 p< 0.001
Total 1135 78.7 307 21.3 1442 100

5.7.6 Smokers’ students’ attitudes:

73.1% out of the current smokers reported that eyt to stop smoking, but
only 42.8% stated they would be able to stop sngpkihen they want to stop (Table
5.48).

Table 5-48. The attitudes among smokers
Variables No. %

Do you want to stop smoking now? (among
current smokers)

Yes 226 73.1
No 48 15.5
Total 274 100

Would be able to stop smoking if you wanted
to? (among current smokers)

Yes 133 42.8

No 90 28.9

| do not know 75 24.1
Total 298 100
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5.7.7 Anti-smoking messages in media and community:

Only 11% of the students reported that they haeea sati-smoking media
messages a lot during the last 30 days, and on®¢d 6ave seen anti smoking
messages in public places during the last 30 degisl€¢ 5.49).

Table 5-49. Anti-smoking messages in media and comiiy
Variable Frequency Percentage

How many anti-smoking media messages have you
seen during the last 30 days?

None 587 394
A few 739 49.6
A lot 165 11.0
Total 1491 100

How often do you see anti smoking messages in
public places during the last 30 days?

None 526 354
A few 709 47.7
A lot 251 16.9
Total 1486 100

5.7.8 Places of smoking

The most places or incidents where students smeke public places (15.5%)
and in social events (15.3%), followed by smokibfriand house (8.5%), other
places (7.1%), student’s home (6.4%) and scho®®B(Figure 5.2).

Figure 5-2. Adolescents’ smoking places
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5.7.9 Student’s smoking behaviour, other behaviours andelated factors:

Students’ smoking behaviour was positively assediatith skipping breakfast
(< 5 day/week), not physically active (< 3 days/Wesnd suffering from teeth pain
sometimes (Table 5.50).

Table 5-50. The association between smoking bebawgiod eating breakfast, BMI, oral health status,
brushing teeth and physical activity, school paerfance and health status

Student’s smoking behaviours
Variables Non smokers | Current smokers Total
N % x2 Test
N % N %
Eating breakfast
< 5 day/week 730 77.2 216 22.8 946 63.4 ¥2= 6.635
> 5 days/ week 452 8.4 94 17.2 546 36.6 df=1
Total 1182 79.2 | 310 20.8 1492 100 p=0.01
Physical activity
< 3 days/week 759 75.9 241 24.1 1000 67.1 ¥2=19.329
> 3 days/week 421 85.7 70 14.3 491 329 df=1
Total 1180 79.1 | 311 20.9 1491 100 p< 0.001
Brushing teeth
0 time 552 77.5 160 225 712 a7.7 x2=2.573
> 1 times a day 631 80.9 149 19.1 780 52.3 df=1
Total 1183 79.3 | 309 20.7 1492 100 p=0.109
Perceived teeth health statys
Good 617 80.9 146 19.1 763 51.2 y2=2.812
Poor 563 77.3 165 22.7 728 48.8 df=1
Total 1181 79.1 | 311 20.9 1491 100 p=0.094
Teeth pain
No/rarely 849 80.8 202 19.2 1051 70.4 ¥2=5.689
Sometimes/usually 332 75.3 109 24.7 441 29.6 df=1
Total 1181 79.2 | 311 20.8 1492 100 p=0.017
BMI
Underweight 233 815 |53 18.5 286 19.3
Normal weight 531 80.7 127 19.3 653 44.3 x2= 3.89
Overweight 414 76.7 126 23.3 540 36.4 df=2
Total 1178 79.4 | 306 20.6 1484 100 p=0.143
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5.8 Injuries, violence, mental health and safety behawours
5.8.1 Students’ injuries

55.5% of the adolescents reported that they haweg ligured at least once in
12 month, preceding the survey.

5.8.1.1 Students’ injuries in the last 12 months and studets’ age, school class,
type of school and nationality:

There was no association between injuries and stsidege, school classes,

type of school and nationality (Table 5.51).

Table 5-51. The association between students’iegun the last 12 months and students’ age, school
class, type of school and nationality.

Injuries during the past 12 months

Variables

0 time >1 times Total ¥ Test
N %| N %| N %
Age
<16 153 432 | 201 56.8 | 354 237 | y2=0.886
17-18 404 455 | 483 545 | 887 59.3 df=2
.19 p=0.642
= 109 429 | 145 57.1 | 254 17.0
Total 666 445 | 829 55.5 1495 100
Class level
18t 199 408 | 289 59.2 | 488 32.6 | y2=4.329
ond 225 457 | 267 54.3 | 492 32.9 d.f=2
3¢ 242 470 | 273 53.0 | 515 34.4 p=0.115
Total 666 445| 829 555 | 1495 100
Type of School
Public 460 448 | 567 552 | 1027 68.7 | y2=0.078
Private 206 440 | 262 56.0 | 468 31.3 df=1
Total 666 445 | 829 555 | 1495 100 p=0.780
Nationality
Saudi 599 449 | 734 55.1 | 1333 89.6 | y2=0.506
Non-Saudi 65 41.9 | 90 58.1| 155 10.4 df=1
Total 664 446 | 824 55.4 | 1488 100 p=0.477
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5.8.1.2 Students’ injuries in the last 12 months and studets’ fathers’ and
mothers’ education level and district of living

There was no association between students’ injurigse last 12 months and

students’ fathers’ and mothers’ education level disttict of living (Table 5.52).

Table 5-52. The association between students’iggun the last 12 months and students’ fatherd’ an
mothers’ education level and district of living.

Injuries during the past 12 months
Variables 0 time >1 time Total ¥2 Test
N % N % N %
Fathers’ edu.
<12 years 408 43.2 537 56.8 945 63.9 y2=2.227
> 12 years 252 47.2 282 52.8 534 36.1 df=1
Total 660 44.6 819 55.4 1479 100 p=0.136
Mothers’ edu.
<12 years 531 445 662 55.5 1193 80.9 x2= 0.026
> 12 years 127 45.0 155 55.0 282 19.1 df=1
Total 658 445 817 55.4 1475 100 p=0.873
Home district
North 143 47.8 156 52.2 299 20.0 y2=4.319
South 122 41.2 174 58.8 296 19.8 d.f=4
Central 147 46.4 170 53.6 317 21.2 p=0.365
West 115 41.4 163 58.6 278 18.6
East 138 45.5 165 54.5 303 20.3
Total 665 445 828 55.5 1493 100
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5.8.2 Students’ fighting behaviour

49% of the adolescents reported they were engagelaysical fights once or
more in the past 12 months preceding the survey.

5.8.2.1 Students’ fighting behaviour and in the past 12 moths and students’
age, class, type of school and nationality

There was no significant association between stsdaghting behaviour and

students’ age, class, type of school and natign@llidble 5.53).

Table 5-53. The association between students’ palgght in the past 12 months and students’ age,
class, type of school and nationality.

Physical fight in the past 12 months
Variables 0 time >1 times Total ¥2 Test
N % N % N %
Age
<16 185 52.3 169 47.7 354 23.6 x2=5.231
17-18 465 52.4 422 47.6 887 59.3 ﬂ'f': 2
- 19 p=0.073
- 114 44.5 142 55.5 256 17.1
Total 764 51.0 | 733 49.0 | 1497 100
Class level
1 grade 231 47.5 255 52.5 486 32.5 x2= 3.635
2" grade 259 52.2 237 47.8 496 33.1 df=2
3 grade 274 53.2 | 241 46.8 515 34.4 p=0.162
Total 764 51.0 733 49.0 1497 100
Type of School
Public 539 52.4 489 47.6 1028 68.7 x2=2.561
Private 225 48.0 244 52.0 469 31.3 df=1
Total 764 51.0 733 49.0 1497 100 p=0.110
Nationality ¥2=1.344
Saudi 690 51.7 645 48.3 1335 89.7 df=1
Non-Saudi 72 46.8 82 53.2 154 10.3 p=0.246
Total 762 51.2 727 48.8 1489 100
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5.8.2.2 Students’ physical fight and fathers’ and mothers’education level and
district of living:

There was no significant association between stsdahysical fighting and

either father’s education, mothers; education andd district (Table 5.54).

Table 5-54. The association between students’ palyght and fathers’ and mothers’ education level
and district of living.

Physical fight in the past 12 months
Variables 0 time >1 times Total ¥2 Test
N % N % N %
Fathers’ edu.
<12 years 479 50.6 | 468 49.4 947 63.9 x2=0.115
> 12 years 275 51.5| 259 48.5 534 36.1 df=1
Total 754 50.9| 727 49.1 1481 100 p=0.735
Mothers’ edu. ¥2=0.415
<12 years 614 51.4| 580 48.6 1194 80.9 df=1
> 12 years 139 49.3| 143 50.7 282 19.1 p=0.519
Total 753 51.0 723 49.0 1476 100
Home district
North 156 51.8| 145 48.2 | 301 20.1 x2= 0.936
South 157 53.2| 138 46.8 | 295 19.7 df=4
Central 158 50.2| 157 49.8 | 315 21.1 p=0.919
West 141 50.5 138 495 | 279 18.7
East 152 49.8 153 50.2 305 20.4
Total 764 511 | 731 48.9 1495 100
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5.8.3 Carrying weapons

36.6% of the adolescents reported they carried aream the past 30 days
once or more in the past 30 days preceding theegurv

5.8.3.1 Carrying weapons in the past 30 days and studentage, class, type of
school and nationality

Students’ age and nationality were significantlyasated with students’

carrying weapons behaviour in the past 30 dayseplieg the survey. Older students

and Saudi students were more likely to report tagryveapons (Table 5.55).

Table 5-55. The association between carrying wespothe past 30 days and students’ age, class,

type of school and nationality.

Variables

Carrying weapons in the past 30 days

No Yes Total x2 Test
N % | N % | N %
Age
<16 225 65.4 | 119 34.6 | 344 232 | y2=12.686
17-18 579 656 | 304 344 | 883 596 |4f=2
.19 p= 0.002
= 137 53.7 | 118 46.3 | 255 17.1
Total 941 63.5 | 541 36.5 | 1482 100
Class level 291 60.9 | 187 39.1 | 478 323 | y2=2.149
1% grade 314 643 |174 35.7 | 488 329 |df=2
2" grade 336 65.1 | 180 349 |516 348 | p=0.342
39 grade 041 63.5 | 541 36.5 | 1482 100
Total
School type
Public 663 64.9 | 358 351 | 1021 68.9 |y2=2.941
Private 278 60.3 | 183 39.7 | 461 311 |df=1
Total 041 63.5 | 541 36.5 | 1482 100 | p=0.086
Nationality
Saudi 822 62.3 | 497 37.7 | 1319 89.7 | y2=6.698
Non-Saudi | 113 729 |42 271 | 155 105 |df=1
Total 935 63.4 | 539 36.6 | 1474 100 | p=0.010
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5.8.3.2 Carrying weapons in the past 30 days and studentfathers’ and
mothers’ education level and district of living

There was no significant association between aagrwieapons in the past 30
days and students’ fathers’ and mothers’ educd¢iesl and district of living (Table
5.56).

Table 5-56. The association between carrying wespothe past 30 days and students’ fathers’ and
mothers’ education level and district of living.

Carrying weapons in the past 30 days

Variables No Yes Total 2 Test
N % N % | N %
Father edu.
<12 years 587 62.6 350 37.4 937 63.9 2= 0.827
> 12 years 344 65.0 185 35.0 529 36.1 df=1
Total 931 63.5 535 36.5 1466 100 p=0.363
Mothers edu.
<12 years 754 63.8 | 428 36.2 1182 80.9 ¥2=0.446
> 12 years 172 61.6 107 38.4 279 19.1 df=1
Total 926 63.4 | 535 36.6 1461 100 p= 0.504
Home district
North 193 65.0 104 35.0 297 20.1 ¥2= 3.657
South 188 63.7 107 36.3 295 19.9 df=4
Central 199 63.7 117 37.0 316 21.4 p= 0.454
West 184 66.9 91 33.1 275 18.6
East 177 59.6 120 40.4 297 20.1
Total 941 63.6 | 539 36.4 | 1480 100
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5.8.4 Threatened or injured by weapons

21.9% of the adolescents reported they were thredter injured at least once
in the past 12 months preceding the survey.

5.8.4.1 Threatened or injured by weapons in the past 12 mdhs and students’
age, class, type of school and nationality:

Students’ age was positively associated with b#ingatened or injuries by
weapons. Older students were more likely to beatlereed or injured. On the other

hand, school class, type of school and nationalége not associated (Table 5.57).

Table 5-57. The association between ever beentémed or injured by weapons in the past 12 months
and students’ age, class, type of school and reditign

Threatened or injured by weapons in the past 12tinso
Variables No Yes Total v2 Test
N % N % | N %
Age
<16 295 83.6 |58 16.4 | 354 23.6 | x2=14.643
17-18 695 783 | 193 217 | 888 593 | df=2
- 19 p= 0.001
= 180 70.6 |75 29.4 | 255 17.0
Total 1170 78.2 | 326 21.8 | 1496 100
Class level
1% grade 378 77.8 | 108 22.2 | 486 325 x2= 0.384
2" grade 391 79.1 | 103 20.9 | 494 33.0 df=2
3% grade 401 77.7 | 115 22.3 516 34.5 p= 0.825
Total 1170 78.2 | 326 21.8 1496 100
School type ¥2=0.563
Public 800 77.7 | 230 22.3 | 1030 68.9 df=1
Private 370 79.4 | 96 20.6 | 466 31.1 p=0.453
Total 1170 78.2 | 326 21.8 | 1496 100
Nationality
Saudi 1038 77.9 | 295 22.1 | 1333 89.6 x2= 0.368
Non-Saudi 124 80.0 |31 20.0 | 155 104 df=1
Total 1162 78.1 | 326 21.9 | 1488 100 p= 0.544
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5.8.4.2 Threatened or injured by weapons in the past 12 mdhs and students’
fathers’ and mothers’ education level and districtof living

Fathers’ education and living district were assdawith being threatened or

injured by weapons in the past 12 months. Studevitese fathers’ education was

< 12 years were more than other group to reportgo#iimeatened or injured by
weapons. Also, there was significant difference agnetudents living in different
district and being threatened or injured in the g@@smonths (Table 5.58).

Table 5-58. The association between students libiegtened or injured by weapons in the past 12
months and students’ fathers’ and mothers’ educdgieel and district of living.

Threatened or injured by weapons in the past 12tinso
Variables No Yes Total 2 Test
N % N % | N %
Fathers’ edu. ¥2=5.158
<12 years 723 76.3 224 23.7 947 64.0 df=1
> 12 years 434 81.4 99 18.6 533 36.0 p=0.023
Total 1157 78.2 323 21.8 1480 100
Mothers’ edu. ¥2=0.123
<12 years 932 78.1| 261 21.9 | 1193 80.9 df=1
> 12 years 223 79.1| 59 209 | 282 19.1 p=0.726
Total 1155 78.3 | 320 21.7 1475 100
Home district
North 253 84.3 | 47 15.7 300 20.1 y2=16.817
South 225 76.5| 69 23.5 294 19.7 d.f=4
Central 252 79.5| 65 20.5 317 21.2 p= 0.002
West 222 79.6 | 57 20.4 279 18.7
East 216 71.1| 88 28.9 304 20.3
Total 1168 78.2 | 326 21.8 1494 100
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5.8.5 Students’ feeling unsafe

14.2% of the adolescents reported they did notdafe going to school in the
past 30 days preceding the survey.

5.8.5.1 Students’ feeling unsafe going to school in the pa30 days and students’
age, class, type of school and nationality:

Students’ age, class level and nationality weresigptificantly associated with

feeling unsafe going to school. On the other hahdjying in private school was

associated with feeling unsafe going to schoohengast 30 days (Table 5.59).

Table 5-59. The association between students feahisafe going to school in the past 30 days and

students’ age, class, type of school and natignalit

Unsafe going to school in the past 30 days
Variables 0 day >1 day Total ¥2 Test
N % N % N %
Age
<16 305 86.9 46 13.1 351 23.6 | y2=3.181
17-18 762 86.4 | 120 136 | 882 59.3 | 412
- 10 p= 0.204
- 209 82.3 45 17.7 254 17.1
Total 1276 858 | 211 14.2 | 1487 100
Class level
1% grade 405 83.9 78 16.1 483 32.5 | y2=2.417
2nd grade 422 86.3 67 13.7 489 329 | df=2
3 grade 449 87.2 66 12.8 515 34.6 | p=0.299
Total 1276 85.8 211 14.2 1487 100
School type
Public 894 87.4 129 12.6 1023 68.8 | y2=6.719
Private 382 82.3 82 17.7 464 31.2 | d.f=2
Total 1276 85.8 211 14.2 1487 100 | p =0.010
Nationality
Saudi 1133 85.6 191 14.4 1324 89.5 | y2=1.373
Non-Saudi 138 89.0 17 11.0 155 105 | d.f.=2
Total 1271 85.9 208 14.1 1479 100 | p=0.241
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5.8.5.2 Students’ feeling unsafe going to school in the pa30 days and their
fathers’ and mothers’ education level and districtof living:

Low fathers’ education<{( 12 years) was positively associated with feeling
unsafe going to school in the past 30 days. Motleehscation and living district were
not significantly associated with feeling unsaféngao school (Table 5.60).

Table 5-60. The association between students'fgelnsafe going to school in the past 30 days and
their fathers’ and mothers’ education level andritisof living

Unsafe going to school in the past 30 days
Variables 0 time >1 times Total x2 Test
N % N % N %
Fathers edu.
<12 years 789 84.2 148 15.8 937 63.7 ¥2=5.824
> 12 years 474 88.8 60 11.2 534 36.3 df=1
Total 1263 85.9 208 14.1 1471 100 p= 0.016
Mothers edu.
<12 years 1018 85.8 169 14.2 1187 80.9 x2=0.571
> 12 years 245 87.5 35 12.5 280 19.1 df=1
Total 1263 86.1 204 13.9 1467 100 p= 0.450
Home district
North 265 88.3 35 11.7 300 20.2 y2= 8.508
South 244 84.1 46 15.9 290 19.5 df=4
Central 284 89.3 34 10.7 318 20.2 p= 0.075
West 233 84.1 44 15.9 277 18.7
East 248 82.7 52 17.3 300 20.2
Total 1274 85.8 211 14.2 1485 100
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5.8.6 Being bullied

26.1% of the adolescents reported they were buli¢de past 12 months
once or more preceding the survey.

5.8.6.1 Students’ being bullied in the past 12 months andtisdents’ age, class,
type of school and nationality:

Students’ older age was negatively associated nepgbrting being bullieg1
times in the past 12 months, whereas, class gy, of school and nationality were

not associated with being bullied (Table 5.61).

Table 5-61. The association between been bullieddrpast 12 months and students’ age, class, type
of school and nationality.

Been bullied in the past 12 months
Variables 0 time >1 times Total x2 Test
N % N % N %
Age
<16 244 69.5 107 30.5 351 23.5 2= 6.241
17-18 674 76.2 | 211 238 | 885 59.4 |4f=2
> 19 p=0.044
- 184 72.2 71 27.8 255 17.1
Total 1102 73.9 | 389 26.1 | 1491 100
Class
1 342 70.8 141 29.2 483 32.4 x2=3.573
2nd 373 75.5 121 24.5 494 33.1 df=2
3 387 75.3 127 24.7 514 34.5 p=0.168
Total 1102 73.9 389 26.1 1491 100
School type
Public 755 73.8 268 26.2 1023 68.6 2= 0.020
Private 347 74.1 121 25.9 468 31.4 df=1
Total 1102 73.5 389 125 1491 100 p=0.889
Nationality
Saudi 993 74.7 336 25.3 1329 89.6 x2=3.701
Non-Saudi 104 67.5 50 325 154 10.4 df=1
Total 1097 73.4 386 12.6 1483 100 p=0.054
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5.8.6.2 Students’ being bullied in the past 12 months andigdents’ fathers’ and
mothers’ education level and district of living:

Students’ fathers’ and mothers’ education weresitificantly associated with
being bullied. There was significant difference agaostudents living in different
district and being bullied in the past 12 monthsid8®nts’ who live in south and east
districts were more likely to be bullied, whereagdents in the north district were less

than any other students to report being bullieb(d&.62).

Table 5-62. The Association between students baliedbin the past 12 months and students’ fathers’
and mothers’ education level and district of living

Being bullied in the past 12 months

Variables 0 time > 1 time Total ¥2 Test
N % N % N %
Fathers Edu.
<12 years 693 73.6 | 249 26.4 | 942 63.9 | x2=0.216
> 12 years 398 74.7 | 135 25.3 | 533 36.1 |df=1
Total 1091 74.0 | 384 26.0 1475 100 p=0.642
Mothers Edu.
<12 years 884 74.3 306 25.7 1190 80.9 y2= 0.677
> 12 years 202 71.9 79 28.1 281 19.1 df=1
Total 1086 73.8 385 26.2 1471 100 p=0.410
Living district
North 236 79.2 62 20.8 298 20.0 y2=14.808
South 200 68.3 93 31.7 293 19.7 d.f=4
Central 233 73.5 84 26.5 317 21.3 p= 0.005
West 195 69.9 84 30.1 279 18.7
East 237 78.5 65 21.5 302 20.3
Total 1101 73.9 388 26.1 1489 100
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5.8.7 Students’ bullying others

24.6% of the adolescents reported they bulliedraththe past 12 months
preceding the survey.

5.8.7.1 Students’ bullying others in the last 12 months andtudents’ age, class,
type of school and nationality:

Students’ age, level of school class and natignelére not statistically
associated with students’ taking part in bullyirigess in the last 12 months
(Table5.63).

Table 5-63. The association between taking pabuitying others in the last 12 months and students’
age, class, type of school and nationality

Bulling others in the past 12 months
Variables 0 time >1 time Total v2 Test
N % N % N %
Age
<16 268 76.1 84 23.9 352 23.5 x2=3.015
17-18 678 76.3 211 23.7 889 59.4 d.f=2
>19 182 71.1 74 28.9 256 17.1 p=0.221
Total 1128 75.4 369 24.6 1497 100
Class level
1% 357 73.6 128 26.4 485 324 x2=1.731
2" 372 75.2 123 24.8 495 33.1 d.f=2
3¢ 399 77.2 118 22.8 517 34.5 p=0.421
Total 1128 75.4 369 24.6 1497 100
School type
Public 779 75.7 250 24.3 | 1029 68.7 x2=0.222
Private 349 74.6 119 25.4 | 468 31.3 df=1
Total 1128 75.4 369 24.6 1497 100 p=0.638
Nationality
Saudi 1007 75.5 327 24.5 1334 89.6 x2=0.125
Non-Saudi 115 74.2 40 25.8 155 10.4 df=1
Total 1122 75.4 367 24.6 1489 100 p=0.724
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5.8.7.2 Students’ bullying others in the past 12 months angtudents’ fathers’
and mothers’ education level and district of living

Students’ fathers’, mothers’ and living districtn@enot statistically associated

with students bullying behaviour (Table 5.64).

Table 5-64. The association between taking pasuitying others in the past 12 months and students’
fathers’ and mothers’ education level and diswidiving

Bullying others by in the past 12 months
0 time >1 time Total ¥2 Test
Variables N % N % N %
Fathers’ edu.
<12 years 707 74.7 240 25.3 947 63.9 x2= 0.561
> 12 years 408 76.4 126 23.6 534 36.1 df=1
Total 1115 75.3 366 24.7 1481 100 p= 0.454
Mothers’ edu.
<12 years 910 76.2 284 23.8 1194 80.9 x2=2.988
> 12 years 201 71.3 81 28.7 282 19.1 df=1
Total 1111 75.3 365 24.7 1476 100 p=0.084
Living district
North 231 76.7 |70 23.3 301 20.1 ¥2=1.802
South 214 72.8 |80 27.2 294 19.7 d.f=4
Central 241 76.0 |76 24.0 317 21.2 p=0.772
West 208 746 |71 254 279 18.7
East 233 76.6 |71 23.4 304 20.3
Total 1127 75.4 | 368 24.6 1495 100

5.8.7.3 Students’ bullies other and being bullied:

Bullying others and being bullied by others wersipeely associated, since
about half of the students who being bullied ta&g g bullying others (Table 5.65).

Table 5-65. The association between been bulliddaking part in bullying others in the past 12

months

Bullying others in the past 12 months
0 time >1 time Total ¥2 Test

Being bullied N % N % N %

0 time 919 83.5 183 16.5 1101 73.9
y2=15.266

>1 time 203 52.2 186 47.8 389 26.1 |df=1
<0.001
Total 1122 75.3 368 24.7 1490 100 P
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5.8.8 Students’ abuse

34.4%, 39.5% of the adolescents reported they tmgiied once or more by

teacher or family member in the past 12 monthsqutieg the survey, respectively.

5.8.8.1 Abuse by a teachein the past 12 months and students’ age, clgss,df

school and nationality:

Students’ age, school type and nationality were asgociated with being
abused by teacher. Students’ figtade were more than other group to report that

they have being abused by teacher and the assocvaéis significant (Table 5.66).

Table 5-66. The association between been abusaddacher in the past 12 months and students’ age,

class, type of school and nationality.

Variables

Abused by teacher in the past 12 months

0 time >1 times Total ¥2 Test
N % N % N %
Age
<16 215 60.7 | 139 39.3 | 354 23.7 | x2=4.875
17-18 596 67.0 | 292 33.0 |885 59.2 df': 2
- 19 p= 0.087
= 172 675 |83 325 | 255 17.1
Total 980 65.6 | 514 34.4 | 1494 100
Class level
1% grade 297 61.1 189 38.9 486 325 | x2=8.566
2" grade 323 65.5 170 34.5 493 33.0 |df=2
3 grade 360 69.9 | 155 30.1 515 345 | p=0.014
Total 980 65.6 514 34.4 1494 100
School type 2= 0.224
Public 679 66.0 | 350 34.0 1029 68.9 df=1
Private 301 64.7 164 35.3 465 31.1 p= 0.636
Total 980 65.6 | 514 34.4 1494 100
Nationality
Saudi 872 65.5 | 460 34.5 1332 89.6 | y2=0.262
Non-Saudi 104 67.5 |50 32,5 154 104 |df=1
Total 976 65.7 | 510 34.3 1486 100 p= 0.609
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5.8.8.2 Students’ abuse by a teacher in the past 12 montlasid students’
fathers’ and mothers’ education level and districtof living:

There was no significant association between baimge by teacher and

students’ fathers’ and mothers’ education and stisdéving district (Table 5.67)

Table 5-67. The association between been abusaddacher and students’ background

Abused by teacher in the past 12 months

0 time >1 times Total ¥2 Test
Variables N % N % N %
Fathers’ edu.
<12 years 604 64.0 340 36.0 944 63.9 x2= 3.683
> 12 years 368 68.9 166 31.1 534 36.1 df=1
Total 972 65.8 506 34.2 1478 100 p=0.055
Mothers’ edu.
<12 years 771 64.7 421 35.3 1192 80.9 ¥2= 3.809
> 12 years 199 70.8 82 29.2 281 19.1 df=1
Total 970 65.9 503 34.1 1473 100 p=0.051
Living district
North 192 64.0 108 36.0 300 20.1 ¥2=9.091
South 178 60.3 117 39.7 295 19.8 df=4
Central 220 69.4 97 30.6 317 21.2 p=0.059
West 178 63.8 101 36.2 279 18.7
East 211 70.1 90 29.9 301 20.2
Total 979 65.6 513 34.4 1492 100

5.8.8.3 Students’ abuse by the family in the past 12 monthand students’ age,
class, type of school:

Students’ age, class level, type of school andnatity were not significantly
associated with being abused by family memberenpist 12 months (Table 5.68).

Table 5-68. The association between been abusttedgmily in the past 12 months and students’
age, class, type of school.

Abused by family in the past 12 months
Variables 0 time >1 times Total ¥2 Test
N % N % N %
Age
<16 215 61.3 136 38.7 351 235 x2= 1.856
17-18 540 61.3 341 38.7 881 59.3 df=2
>19 144 56.7 110 43.3 254 17.1 p= 0.395
Total 899 60.5 587 39.5 1486 100
Class level
1Stgrade 295 61.1 188 38.9 483 325 x2=1.745
2nd grade 305 62.2 185 37.8 490 33.0 df=2
3 grade 299 58.3 | 214 417 | 513 34.5 p=0.418
Total 899 60.5 587 39.5 1486 100
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School type
Public 609 59.6 412 40.4 1021 68.7 x2=0.988
Private 290 62.4 175 37.6 465 31.3 df=1
Total 899 60.5 587 39.5 1486 100 p=0.320
Nationality
Saudi 813 61.4 511 38.6 1324 89.6 x2=2.721
Non-Saudi 84 54.5 70 455 154 10.4 df=1
Total 897 60.7 581 39.3 1478 100 p= 0.099

5.8.8.4 Students’ abuse by the family in the past 12 monthand fathers’ and
mothers’ education level and district of living:

Students’ fathers’ and mothers’ education were @ated with being abused
by family. Low fathers’ and mothers’ level of edtioa were positively statistically
associated with being bullied by family in the pdf months. There was no

difference among students’ living in different dist with regards to being abuse by

family (Table 5.69).

Table 5-69. The association between students bdmgsed by the family in the past 12 months and
fathers’ and mothers’ education level and diswidiving.

Abused by family in the past 12 months

ltems 0 time >1 time Total ¥2 Test
N % N % N %
Fathers’ edu.
<12 years 544 57.9 395 42.1 939 63.9 ¥2=7.029
> 12 years 345 65.0 186 35.0 531 36.1 df=1
Total 889 60.5 581 39.5 1470 100 p=0.008
Mothers’ edu.
<12 years 696 58.7 489 41.3 1185 80.8 ¥2=18.111
> 12 years 191 68.0 90 32.0 281 19.2 df=1
Total 887 60.5 579 39.5 1466 100 p= 0.004
Home district
North 192 64.6 105 35.4 297 20.0
South 172 58.7 121 41.3 293 19.7 ¥2= 7.366
Central 192 60.8 124 39.2 316 21.3 df=4
West 151 54.7 125 45.3 276 18.6 p=0.118
East 191 63.2 111 36.8 302 20.4
Total 898 60.5 586 39.5 1484 100
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5.8.9 Feeling lonely

22.8% of the adolescents were felt very lonelyhim past 12 months preceding
the survey.

5.8.9.1 Students’ age, class, type of school and nationaliand students feeling
lonely in the past 12 months:

Students’ age and class level were positively ficantly associated with
feeling lonely £ sometimes). Type of school and nationality wereassociated with

feeling lonely in the past 12 months (Table 5.70).

Table 5-70. The association between students’ ,dgss of school and nationality and students fegli
lonely in the past 12 months

Feeling lonely in the past 12 months
Variables Never/rarely > Sometimes Total ¥2 Test
N % N % N %
Age
<16 294 84.2 55 15.8 349 23.6 x2=8.111
17-18 673 763 | 209 237 | 882 593 | d4f=2
-~ 19 p< 0.001
- 181 70.7 75 29.3 256 17.2
Total 1148 77.2 | 339 22.8 | 1487 100
Class level
1Stgrade 386 80.8 92 19.2 478 32.1 x2=7.055
2nd grade 381 77.4 111 22.6 492 33.1 df=2
3 grade 381 73.7 136 26.3 517 34.8 p= 0.029
Total 1148 77.2 339 22.8 1487 100
School type
Public 787 77.0 235 23.0 1022 68.7 x2=0.072
Private 361 77.6 104 22.4 468 31.2 df=1
Total 1148 77.2 339 22.8 1487 100 p=0.789
Nationality
Saudi 1032 77.9 293 22.1 1325 89.6 x2= 1.605
Non-Saudi 113 73.4 41 26.6 154 10.4 df=1
Total 1145 77.4 334 22.6 1479 100 p= 0.205
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5.8.9.2 Students’ feeling lonely in the past 12 months anstudents’ fathers’ and
mothers’ education level and home district:

There were no significant association between sistiéathers’ and mothers’
education and home district with regard to feelogely in the past 12 months (Table
5.71).

Table 5-71. The association between students’ feithed mothers’ education and home district

Feeling lonely in the past 12 months
Variables Never/rarely | > Sometimes Total ¥2 Test
N % N % | N %
Fathers’ edu. 2= 0.616
<12 years 724 76.9 218 23.1 942 64.0 | d.f=1
> 12 years 416 78.6 113 21.4 529 36.0 | p=0.432
Total 1140 775 331 22.5 1471 100
Mothers’ edu. y2=0.001
<12 years 924 77.7 265 22.3 1189 811 |df=1
> 12 years 215 77.6 62 22.4 277 18.9 | p=0.973
Total 1139 77.7 327 22.3 1466 100
Home district
North 239 80.2 59 19.8 398 20.1 | y2=2.654
South 229 77.9 65 22.1 294 19.8 | d.f.=4
Central 242 76.8 73 23.2 315 21.2 | p=0.617
West 208 74.8 70 25.2 278 18.7
East 229 76.3 71 23.7 300 20.2
Total 1147 77.2 338 22.8 1485 100
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5.8.10 Students’ feeling very worried

27% of the adolescents reported they very worneitié past 12 months
preceding the survey.

5.8.10.1Students’ being very worried in the past 12 monthand students’ age,
class, type of school and nationality:

Student’s older age and higher class level weréipely statistically associated
with being very worried sometimes and more in thetd2 months. Type of school
and nationality were not associated with being weoyried in the past 12 months
(Table 5.72).

Table 5-72. The association between students lweingworried and students’ age, class, type of
school and nationality.

Feeling very worried in the past 12 months
Variables Never/rarely > Sometimes Total ¥ Test
N % N % N %
Age
<16 280 79.1 74 20.9 354 23.7 XZZ 16.698
17-18 647 730 | 230 27.0 | 886 50.3 | 41=2
-~ 19 p< 0.001
- 163 82.3 91 35.8 254 17.0
Total 1090 730 | 404 270 | 1494 100
Class level
% grade 371 762 | 116 238 | 487 326 | =9.237
2"dgrade 367 74.7 124 25.3 491 329 | df=2
3’dgrade 352 68.2 164 31.8 516 345 | p=0.010
Total 1090 73.0 404 27.0 1494 100
School type x°= 0.487
Public 743 72.4 283 27.6 1026 68.7 | d.f=1
Private 347 74.1 121 25.9 468 31.3 | p=0.485
Total 1090 73.0 404 27.0 1494 100
Nationality y’=0.344
Saudi 974 73.2 357 26.8 1331 89.6 | df=1
Non-Saudi 110 71.0 45 29.0 155 10.4 | p=0.485
Total 1084 72.9 402 27.1 1486 100

162



5.8.10.2Students’ being very worried in the past 12 monthsnd their fathers’,
mothers’ education and living district:

Low fathers’ education was significantly associatetth being very worried in

the past 12 months. Mothers’ education and lidisgrict were found not to have a

significant association (Table 5.73).

Table 5-73. The association between students lweingworried in the past 12 months and their
fathers’, mothers’ education and living district.

Feeling very worried in the past 12 months

Variables

Never/rarely > Sometimes Total ¥2 Test
N % N % N %
Father edu. ¥2=5.312
<12 years 671 71.0 274 29.0 945 63.9 df=1
> 12 years 408 76.5 125 23.5 533 36.1 p=0.021
Total 1079 73.0 399 27.0 1478 100
Mother edu. ¥2=0.660
<12 years 867 72.8 324 27.2 1191 80.9 df=1
> 12 years 212 75.2 70 24.8 282 19.1 p=0.417
Total 1079 73.3 394 26.7 1473 100
School district
North 226 75.6 73 24.4 299 20.0 y2=3.022
South 216 73.2 79 26.8 295 19.8 df=4
Central 235 74.4 81 25.6 316 21.2 p= 0.554
West 196 70.3 83 29.7 279 18.7
East 215 71.0 88 29.0 303 20.3
Total 1088 72.9 404 27.1 1492 100

5.8.10.3Students’ feeling very worried and feeling lonelyn the past 12 months:

There was a strong positive association betwedimd@eeery lonely and being

so worried in the past 12 months preceding theesufVable 5.74).

Table 5-74. The association between feeling vergrie and feeling lonely in the past 12 months

Feeling very lonely

Feeling very worried in the past 12 months

Never/rarely > Sometimes Total ¥2 Test
N % N % N %
Never/rarely 951 83.1 193 16.9 1144 77.1 ¥2=268.494
> Sometimes 129 38.1 210 61.9 339 22.9 p< Od(;co_l1
Total 1080 72.8 403 27.2 1483 100
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5.8.11 Feeling very sad or hopeless

40% of the students reported feeling very sad peless for two weeks or
more in row in the past 12 months.

5.8.11.1Students’ feeling very sad or hopeless almost eveday for two weeks or
more in row in the past 12 months and students’ agelass, type of
school and nationality:

Students’ age was significantly associated withdetis feeling very sad or
hopeless for two weeks or more in row. There wersignificant differences among

students in different school classes, school tyjerationality (Table 5.75).

Table 5-75. The association between feeling vedyosahopeless almost every day for two weeks or
more in row

Feeling very sad or hopeless for two weeks or riorew
Variables No Yes Total ¥2 Test
N. % N. % N. %
Age
<16 232 66.3 118 33.7 350 23.6 x2=15.908
17-18 529 603 | 349 397 | 878  59.3 d.f.=2
- 19 p< 0.001
- 127 50.2 126 49.8 253 17.1
Total 888 60.0 | 593 400 | 1481 100
Class level
1% grade 302 63.3 175 36.7 477 32.2 ¥x2= 4.149
2nd grade 292 59.8 196 40.2 488 33.0 df=2
3 grade 294 57.0 222 43.0 | 516 34.8 p=0.124
Total 888 60.0 593 40.0 1481 100
School type
Public 609 59.7 411 40.3 | 1020 68.9 ¥2=0.088
Private 279 60.5 182 39.5| 461 31.1 df=1
Total 888 60.0 593 40.0 1481 100 p=0.767
Nationality ¥2=0.783
Saudi 788 59.7 532 40.3 1320 89.6 df=1
Non-Saudi 97 63.4 56 36.6 153 104 p=0.376
Total 885 60.1 588 39.9 1473 100
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5.8.11.2Students feeling sad or hopeless almost every day two weeks or more
in row and fathers’ and mothers’ education and livhg district:

There were no associations between fathers’ antdersdteducation and living
district with students’ feeling sad or hopeless@dtrevery day for two weeks or more
in row (Table 5.76).

Table 5-76. The association between students fgsd or hopeless almost every day for two weeks
or more in row and fathers’ and mothers’ educasiod living district.

Feeling very sad or hopeless for two weeks or rirorew

Variables No Yes Total ¥2 Test
N. % N. % N. %

Fathers’ edu. ¥2=0.023
<12 years 559 59.8 376 40.2 | 935 63.8 df=1
> 12 years 319 60.2 211 39.8 | 530 36.2 p=0.880

Total 878 59.9 587 40.1 1465 100

Mothers’ edu.
<12 years 696 59.0 484 41.0| 1180 80.8 ¥2=2.305
> 12 years 179 63.9 101 36.1| 280 19.2 df=1

Total 875 59.9 585 40.1 1460 100 p=0.129

Home district

North 185 61.9 114 38.1 299 20.2 ¥2=2.202
South 178 61.2 113 38.8 291 19.7 df=4
Central 190 60.5 124 39.5 314 21.2 p= 0.699
West 156 56.3 121 43.7 277 18.7

East 179 60.1 119 39.9 298 20.1

Total 888 60.0 591 40.0 1479 100
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5.8.12 Students’ suicide

5.8.12.1Students’ thoughts of suicide and students’ age,ass, type of school and
nationality

There were no associations between students’ alyeokclass, type of school
and nationality with thinking of suicide (Table 3)7

Table 5-77. The association between thought ofdeiiand students’ age, class, type of school and
nationality

Thought of attempting suicide

Variables No Yes Total ¥2 Test
N. % | N. % | N. %
Age
<16 307 89.2 | 37 10.8 | 344 235
1718 731 843 | 136 157 | 867 593 | 2 >0
=19 221 87.7 | 31 123 | 252 172 | p=0.059
Total 1259 86.1 | 204 13.9 | 1463 100
Class level
1% grade 410 86.5 | 64 135 | 474 324 | 42=0.708
2" grade 407 85.0 | 72 15.0 | 479 327 df=2
39 grade 442 86.7 | 68 13.3 | 510 349 | p= 0.702
Total 1259 86.1 | 204 13.9 | 1463 100
Type of School
Public 873 86.8 | 133 132 | 1006  68.8| y2=1.404
Private 386 845 | 71 155 | 457 31.2 df=1
Total 1259 86.1 | 204 13.9 | 1463 100 | p=0.236
Nationality
Saudi 1127 86.6 | 175 13.4 | 1302 895 | y2=3.452
Non-Saudi 124 81.0 | 29 19.0 | 153 105 df=1
Total 1251 86.0 | 204 140 | 1455 100 p=0.063

5.8.12.2Students’ thoughts of suicide and fathers’ and motérs’ education and
living district:

There were no associations between students’ &thed mothers’ education
and living district with thinking of suicide (Tab&78).

166



Table 5-78. The association between students’ thisuand students’ fathers’ and mothers’ education
and living district with thinking of suicide

Thought of attempting suicide

Variables No Yes Total ¥2 Test
N. % N. % | N. %

Fathers’ edu. ¥2=0.012
<12 years 793 86.2 127 13.8 | 920 63.5 df=1
> 12 years 454 86.0 74 14.0| 528 36.5 p=0.911

Total 1247 86.1 201 13.9 1448 100

Mothers’ edu. ¥2=0.078
<12 years 1004 86.3 160 13.7 | 1164 80.7 df=1
> 12 years 238 85.6 40 144 | 278 19.3 p=0.781

Total 1242 86.1 200 13.9 1442 100

Home district

North 251 85.1 44 149 | 295 20.2 y2= 2.405
South 253 86.9 38 131 | 291 19.9 df=4
Central 273 88.1 37 11.9| 310 21.2 p=0.662
West 233 86.3 37 13.7 | 270 185

East 249 84.1 47 159 | 296 20.2

Total 1259 86.1 203 13.9 1462 100

5.8.12.3Students’ thinking of attempting suicide and feeliig very lonely, being
very worried and very sad or hopeless for two weeksr more in row:

Thinking of suicide among adolescents was positigskociated with feeling
very lonely, being very worried and very sad ordieps for two weeks or more in
row or more in the past 12 months (Table 5.79).

Table 5-79. The association between thinking afrafiting suicide and feeling very lonely, being very
worried and very sad or hopeless for two weeks arenn row

Thought of attempting suicide
Variables No Yes Total ¥2 Test
N. % N. % N. %

Feeling very lonely ¥2=65.94
Never/rarely 1007 90.1 | 111 9.9 1118 76.9 df=1
> Sometimes 243 725 |92 27.5 335 23.1 | p<0.001

Total 1250 86.0 | 203 14.0 1453 100

Being very worried ¥2=41.65
Never/rarely 955 89.6 111 10.4 | 1066 73.0 df=1
> Sometimes 301 76.4 93 23.6 394 27.0 | p<0.001

Total 1256 86.0 204 14.0 | 1460 100
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Very sad or hopeless
No
Yes
Total

805
444
1249

92.5
76.7
86.2

65
135
200

7.5
23.3
13.8

870
579
1449

60.0
40.0
100

x2=73.36
df=1
p <0.001

5.8.12.4Students’ actual attempting suicide in the past 1fhonths and students’
age, class, school type and nationality:

There were no associations between students’ &g, school type and

nationality with students’ actual attempting sueid the past 12 months (Table

5.80).

Table 5-80. The association of actual attemptirigide in the past 12 months and students’ agesclas

school type and nationality.

Attempting suicide in the past 12 months

Variables No Yes Total x2 Test
N. % N. % | N. %
Age
<16 330 94.8 18 5.2 348 23.5 x2=2.357
17-18 812 92.4 67 7.6 867 59.3 (1'f'_ 2
> 19 p=0.308
- 238 93.3 17 6.7 255 17.2
Total
1380 93.1 102 6.9 1482 100
Class level
1% grade 447 935 |31 6.5 478 323 ¥2=0.312
2" grade 452 92.6 36 7.4 488 32.9 df=2
3% grade 481 93.2 35 6.8 516 34.8 | p=0.865
Total 1380 93.1 102 6.9 1482 100
Type of School ¥2=0.001
Public 946 93.1 70 6.9 1016 68.8 df=1
Private 434 93.1 32 6.9 466 31.4 | p=0.987
Total 1380 93.1 102 6.9 1482 100
Nationality
Saudi 1235 93.5 86 6.5 1321 89.6 ¥2=3.317
Non-Saudi 137 89.5 16 10.5 153 104 df=1
Total 1372 93.1 102 6.9 1474 100 p=0.069
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5.8.12.5Students’ actual attempting suicide in the past 1fhonths and students’
and students’ fathers’ and mothers’ education andiving district:

There were no associations between students’ &ithrd mothers’ education
and living district with students’ actual attempgfisuicide in the past 12 months
(Table 5.81).

Table 5-81. The association of students’ actuahatting suicide in the past 12 months and students’
fathers’ and mothers’ education and living district

Attempting suicide in the past 12 months

Variables No Yes Total ¥2 Test
N. % N. % N. %

Fathers’ edu. ¥2=0.352
<12 years 870 92.8 68 7.2 938 63.9 df=1
> 12 years 495 93.6 34 6.4 529 36.1 | p=0.552

Total 1365 93.0 102 7.0 1467 100

Mothers’ edu.
<12 years 1101 93.1 82 6.9 1183 81.0 | x2=0.003
> 12 years 259 93.2 19 6.8 278 19.0 |df=1

Total 1360 93.1 101 6.9 1461 100 p=0.954

Home district

North 283 94.6 16 5.4 299 20.2 | x2=1.958
South 269 92.8 21 7.2 290 196 |d.f=4
Central 288 92.0 25 8.0 313 21.1 | p=0.744
West 257 92.8 20 7.2 270 18.7

East 282 93.7 19 6.3 301 20.3

Total 1379 93.2 101 6.8 1480 100

5.8.12.6Students’ actual attempting suicide in the past 1fhonths and students’
psychological variables in the past 12 months:

Students’ attempting suicide was positively asgediavith thinking of suicide,
feeling very sad or hopeless for two weeks or norew or more, feeling very

lonely and being very worried and in the past 12ithe (Table 5.82).

Table 5-82. The association between actual atteqgtiicides with psychological variables in thetpas
12 months

Attempting suicide in the past 12 months

Variables No Yes Total y2 Test
N. % N. % | N. %
Thinking of suicide
No 1206 96.6 | 42 3.4 1248 86.1 | y2=153.55
Yes 148 73.3 | 54 26.7 | 202 139 |df=1
Total 1354 93.4 |96 6.6 1450 100 p< 0.001
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Very sad or hopeless ¥2=17.73
No 842 95.6 39 4.4 881 599 |df=1
Yes 530 90.0 59 10.0 589 40.1 | p<0.001
Total 1372 93.3 98 6.7 1470 100
Feeling very lonely
Never/rarely 1079 95.0 57 5.0 1136 77.1 | x2=26.30
> Sometimes 293 86.9 44 13.1 337 229 |df=1
Total 1372 93.1 101 6.9 1473 100 p< 0.001
Being very worried
Never/rarely 1022 94.6 58 5.4 1080 73.0 | yx2=14.52
> Sometimes 355 89.0 44 11.0 399 270 |df=1
Total 1377 93.1 102 6.9 1479 100 p< 0.001

5.8.13 Students attitudes towards drugs and alcohol

About 13.8% of the adolescents in this study reggzbvwanting to use drugs or
alcohol in the past 12 months to feel good.

5.8.13.1Students want to use drugs or alcohol in the pas2lmonths to feel good
and students’ age, class, type of school and natality:

Students’ age was found to be positively assocaiddbeing wanted to use
drugs or alcohol to feel good. Older students vmoee likely to report wanting to use
drugs or alcohol in the past 12 months to feel g&mthool class, type of school and
nationality were not associated with being wanteddse drugs or alcohol in the past
12 months (Table 5.83).

Table 5-83. The association between students’ wanse drugs or alcohol in the past 12 months to
feel good and students’ age, class, type of sciiodinationality.

Want to use drugs or alcohol in the past 12 months
_ No Yes Total ¥2 Test
Variables N. % N. % N. %
Age
<16 326 92.4 27 7.6 353 23.7 ¥2=19.80
17-18 756 855 | 128 145 | gga 592 | 4f=2
- 19 p< 0.001
= 204 80.0 51 20.0 255 17.1
Total 1286 86.2 | 2.6 13.8 | 1492 100
Class level
1% grade 431 88.9 54 11.1| 485 325 2= 4.61
2nd grade 419 85.5 71 145 | 490 32.8 df=1
3 grade 436 84.3 81 15.7 | 517 34.7 p=0.100
Total 1286 86.2 206 13.8 1492 100
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Type of School
Public 878 85.6 148 144 | 1026 68.8 x2=1.05
Private 408 87.6 58 12.4 | 466 31.2 df=1
Total 1286 86.2 206 13.8 | 1492 100 p=0.305
Nationality x2=0.21
Saudi 1149 86.4 181 13.6 1330 89.6 df=1
Non-Saudi 131 85.1 32 14.9 154 104 p=0.651
Total 1280 86.3 204 13.7 1484 100

5.8.13.2Students want to use drugs or alcohol in the pas2imonths to feel good
and students’ fathers’ and mothers’ education andiving district:

There was no association between Students’ warddalrugs or alcohol in the

past 12 months and fathers’ and mothers’ educatiohliving district (Table 5.84).

Table 5-84. The association between students’ wanse drugs or alcohol in the past 12 months to
feel good and fathers’ and mothers’ education asidg district

Want to use drugs or alcohol in the past 12 months

Variables No Yes Total ¥2 Test
N. % N. % N. %
Fathers’ edu.
<12 years 803 85.1 141 14.9 944 64 ¥2=2.735
> 12 years 469 88.2 63 11.8 532 36 df=1
Total 1272 86.2 204 13.8 1476 100 p=0.098
Mothers’ edu. ¥2=0.029
<12 years 1029 86.4 162 13.6 1191 81 |df=1
> 12 years 243 86.8 37 13.2 280 19 | p=0.864
Total 1272 86.5 199 13.5 1471 100
Home district
North 258 86.3 41 13.7 299 20.1 | y2=3.215
South 249 84.7 45 15.3 294 19.7 | df=4
Central 282 89.0 35 11.0 317 21.3 | p=0.523
West 236 84.6 43 15.4 279 18.7
East 260 86.4 41 13.6 301 20.2
Total 1285 86.2 205 13.8 1490 100
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5.8.13.3Students’ desire to use drugs or alcohol in the pag2 months and
psychological variables and other risk behaviours:

13.8% of the adolescents wanted to use alcohaluysdn the past 12 months
preceding the survey. There was a highly signitieasociation between wanting to
use alcohol or drugs and feeling very sad or h@geleeling very lonely , being very
worried, thought of suicide, actual attempting glecbeing bullied, being abused by
family, being abused by teacher, physical fightrygag weapons, smoking behaviour
and car drifting (Table 5.85).

Table 5-85. The association between students’ elésiuse drugs or alcohol in the past 12 months and
other risk behaviours.

Want to use drugs or alcohol in the past 12 months
Variables
No Yes Total ¥2 Test
N. % N. % N. %
Feeling very sad or
b 817 92.1 |70 79 |87 60 e ST
Yes 461 779 | 131 22.1 | 592 40 < (')_001
1278 86.4 | 201 13.6 | 1479 100 p<©-
Total
Feeling very lonely
Never/rarely 1038 90.6 108 9.4 | 1146 77.2 | y2=80.961
> Sometimes 242 71.4 97 28.6 336 22.8 df=1
Total 1280 86.2 205 13.8 1484 100 p< 0.001
Being very worried
Never/rarely 990 91.2 95 8.8 1085 729 | y2=86.537
> Sometimes 293 72.5 111 275 | 404 27.1 df=1
Total 1377 86.2 206 13.8 1489 100 p< 0.001
Thought of suicide
No 1124 89.5| 132 10.5| 1256 86.1 | y2=75.076
Yes 136 67.0 | 67 33.0| 203 13.9 df=1
Total 1260 86.5| 199 135 1459 100 p< 0.001
Attempting suicide
No 1221 88.6 157 11.4 | 1378 93.2 y2=102.893
Yes 53 52.5 48 475 | 101 6.8 df=1
Total 282 89.0 35 11.0 | 317 21.3 p< 0.001
Being bullied
No 981 89.3 | 118 10.7 1099 74 y2=34.78
Yes 298 77.2 |88 22.8 | 386 26 df=1
Total 1279 86.1 | 206 13.9 | 1485 100 p< 0.001
Abused by family
No 817 91.3 | 78 8.7 895 60.4 x2= 49.854
Yes 459 78.3 | 127 21.7 | 586 39.6 df=1
Total 1279 86.2 | 205 13.8 | 1481 100 p< 0.001
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Abused by teacher y2= 32.661
No 878 89.9 99 101 | 977 65.6 df=1
Yes 405 79.1 107 20.9 | 512 34.4 p< 0.001
Total 1283 86.2 206 13.8 1489 100
Physical fight
No 705 92.5 57 7.5 762 51.2 ¥2=51.966
Yes 579 79.6 148 20.4 | 727 48.8 df=1
Total 1284 86.2 205 13.8 1489 100 p< 0.001
Carrying weapons
No 861 91.7 78 8.3 939 63.6 | x2=63.215
Yes 413 76.9 | 124 23.1 | 537 36.4 df=1
Total 1274 86.3 | 202 13.7 1476 100 p< 0.001
Smoking status
Non-smokers 1075 91.2 104 8.8 1179 79.3 | x2=115.359
Current smokers 208 67.5 100 32.5| 308 20.7 df=1
Total 1283 86.3 | 204 13.7 | 1487 100 p< 0.001
Car drifting
No 884 92.9 68 7.1 952 63.9 | x2=99.164
Yes 399 74.3 138 25.7 537 36.1 df=1
Total 1283 86.2 206 13.8 1489 100 p< 0.001
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5.8.14 Driving and safety
5.8.14.1Prevalence of driving and safety behaviours

78.7%, 96% and 97.7% of the students drive, naotguseat belt when driving
and not using seat belt when riding a vehicle, eespely. 36.1%, 46.7% and 42.9%
of the students perform car drifting, join peopléile performing car drifting and
attend car drifting events, respectively. Usingedntet and seat belt are very rare
practices in Saudi Arabia. 37.1% use non-motorcyoid only 1.4% use helmet.

55.3% use motorcycle and only 2% use helmet whiee dnotorcycle (Table 5.86).

Table 5-86. Driving and using seat belt behaviours

Variables No. %
Driving a vehicle
| do not drive 319 21.3
| drive 1180 78.7
Total 1499 100
Using seat belt when driving a vehicle
No 1133 96
Yes 47 4
Total 1180 100

Using seat belt when riding a vehicle

No 1465 97.7
Yes 34 2.3
Total 1499 100
Practicing car drifting
No 956 63.9
Yes 539 36.1
Total 1495 100
Join people performing car drifting
No 797 53.3
Yes 697 46.7
Total 1499 100

Attending car drifting events

No 853 57.1
Yes 642 42.9
Total 1495 100
Using non-motorizes
No 939 62.9
Yes 554 37.1
Total 1493 100
Wearing helmet when using non-motorized vehicle
No 546 98.6
ves 8554 1.4100
Total
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Using motorcycle
No 667 44.7
Yes 826 55.3
Total 1493 100
Wearing helmet when using motorcycle
No 809 97.9
Yes 17 21
Total 826 100

5.8.14.2Students using seat belt behaviour when driving andhen riding
vehicle:

Using seat belt when riding the car was positiasgociated with using seat

belt when driving car and the association was figmt (Table 5.87).

Table 5-87. The association between using seatelh driving and when riding a vehicle

Using seat belt when driving car
Seat belt when ridin
car No Yes Total ¥2 Test
N. % N. % N. %
No 1123 97.5 29 2.5 1152 7.69 | y2=272.707
df=1
Yes 10 35.7 18 64.3 28 p< 0.001
Total 1133 96 47 4 1180 100
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5.8.15 Car drifting

5.8.15.1Student’ performing car drifting behaviour and students’ age, class,
type of school and nationality:

Students’ age and type of school were associatédd performing car drifting
behaviour. Older students and studying in privstieool were positively associated

with performing car drifting behaviour (Table 5.88)

Table 5-88. The association between Students peirigrcar drifting behaviour and students’ age,
class, type of school and nationality

Performing car drifting
Variables No Yes Total ¥2 Test
N. % N. % N. %
Age
<16 250 71.0 102 29.0 | 352 23.5 y2=11.817
17-18 557 62.8 330 37.2 887 59.3 d.f=2
>19 149 58.2 107 41.8 | 256 171 p< 0.001
Total 956 63.9 539 36.1 1495 100
Class level
1% grade 308 63.6 176 36.4 | 484 324 | y2=0.058
2" grade 316 63.8 179 36.2 | 495 331 |df=2
3% grade 332 64.3 184 35.7 | 516 345 | p=0.972
Total 956 63.9 539 36.1 | 1495 100
Type of School
Public 675 65.7 352 34.3 | 1027 68.7 | x2=4.503
Private 281 60.0 187 40.0 | 468 313 |df=2
Total 956 63.9 539 36.1 | 1495 100 p=0.034
Nationality
Saudi 841 63.1 491 36.9 | 1332 89.6 ¥2= 3.692
Non-Saudi 110 71 45 29 155 104 df=1
Total 951 64 536 36 1487 100 p= 0.055

5.8.15.2Students performing car drifting and fathers’, mothers’ education and
home district:

Lower levels of fathers’ education was positivegsaciated with performing
car drifting in the past 12 months. Mothers’ edigatand home district were not

associated with car drifting behaviour (Table 5.89)
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Table 5-89. The association between Students’ panfg car drifting behaviour and students’ fathers’
mothers’ education and home district

Performing car drifting in the past 12 months

Variables No Yes Total y2 Test
N. % N. % N. %
Fathers’ edu.
<12 years 583 61.8 361 38.2 | 944 63.8 ¥2=5.161
> 12 years 362 67.7 173 32.2 | 535 36.2 df=1
Total 945 63.9 534 36.1 1479 100 p=0.023
Mothers’ edu.
<12 years 753 63.1 440 36.9 | 1193 80.9 ¥2= 3.064
> 12 years 193 68.7 88 31.3| 281 19.1 df=1
Total 946 64.2 528 35.8 1474 100 p=0.080
Home district
North 191 63.5 110 36.5| 301 20.2 ¥2=1.189
South 181 61.8 112 38.2 | 293 19.6 df=4
Central 204 64.2 114 35.8 318 100 p=0.880
West 182 65.7 95 343 | 277 18.6
East 198 65.1 106 349 | 304 204
Total 956 64 537 36 1493 100

5.8.15.3Join people in the same car as a passenger when foeming car drifting
and students’ age, class type of school and natidig.

There was no association between join people winfonpe car drifting in the
past 12 months and students’ age, class level, af@ehool and nationality (Table
5.90).

Table 5-90. Joining people in the same car as sepgsr when performing car drifting and students’
age, class type of school and nationality.

Join car drifting in the past 12 months
Variables No Yes Total ¥2 Test
N. % N. % N. %
Age
<16 194 55.1 158 449 | 352 23.6 x2=0.578
17-18 468 52.8 418 47.2 886 59.3 d.f=2
>19 135 52.7 121 47.3 256 17.1 p=0.749
Total 797 53.3 697 46.7 1494 100
Class level
1% grade 258 53.3 226 46.7 | 484 324 x2=0.276
2" grade 260 52.5 235 475 | 495 33.1 d.f=2
3" grade 279 54.2 236 45.8 | 515 34.5 p=0.871
Total 956 63.9 539 36.1 1494 100
Type of School ¥2=0.470
Public 554 53.9 473 46.1 | 1027 68.7 df=1
Private 243 52.0 224 48.0 | 467 31.3 p= 0.493
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Total 797 53.3 697 46.7 1494 100

Nationality ¥2=0.213
Saudi 713 53.6 618 46.4 | 1331 89.6 df=1
Non-Saudi 80 51.6 75 48.4 | 155 10.4 p= 0.644
Total 793 53.4 693 46.6 1486 100

5.8.15.4Joining people in the same car as a passenger whagrforming car
drifting

There was no association between join people winfonpe car drifting in the
past 12 months and students’ fathers’, mothers’li@ndy district (Table 5.91).

Table 5-91. Joining people in the same car as sepgsr when performing car drifting

Join car drifting in the past 12 months

Variables No Yes Total ¥2 Test
N. % N. % N. %
Fathers’ edu. ¥2=1.122
12 years 493 52.3 450 47.7 | 943 63.8 df=1
> 12 years 295 55.1 240 449 | 535 36.2 | p=0.290
Total 788 53.3 690 36.1 | 1478 100
Mothers’ edu.
12 years 639 53.6 553 46.4 | 1192 80.9 | x2=0.005
> 12 years 150 53.4 131 46.6 | 281 191 |df=1
Total 789 53.6 684 46.4 | 1473 100 p=0.945
Home district
North 168 55.8 133 442 | 301 20.2 | x2=01.648
South 151 51.5 142 48.5 | 293 196 |d.f=4
Central 171 53.8 147 46.2 | 318 21.3 | p=0.800
West 142 51.4 134 48.6 | 276 18.5
East 156 54.3 139 45.7 | 304 20.4
Total 797 53.4 695 46.6 | 1492 100

5.8.16 The schools role in teaching students regarding Vient, safety, mental
health problem management, and students’ knowledge:

42% of the students stated that they were taugbtutabow to avoid and
prevent vehicle accidents, 49.4% were taught hoavtmd and prevent other type of
accidents, 31.2% were taught how to avoid fightRt1% were taught how to avoid
being bullied, 38.3% were you taught about first skills, 20.7% were taught how to
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handle stress in healthy way, 35.7% were taught toonvanage anger in healthy way
and 14.5% were taught what to do if a friend iskimng about suicide (Table 5.92).

Table 5-92. School role in safety and mental health

Variables Frequency | Percentage

Were you taught how to avoid and prevent
vehicle accidents?

Yes 627 42
Were you taught how to avoid and prevent other
type of accidents?(such as fires, poison) 737 49.4
Yes

Were you taught how to avoid fighting?
Yes 466 31.2

Were you taught how to avoid being bullied?

Yes 374 25.1
Were you taught about first aid skills?
Yes 572 38.3

Were you taught how to handle stress in healthy
way?
Yes 309 20.7

Were you taught how to manage anger in healthy
way?
Yes 532 35.7

Were you taught what to do if a friend is thinking
about suicide?

Yes 216 14.5

5.8.17 The need for health education programmes regardingreventing injuries
and violence and promoting safety

A total of 1189 (80%) of the students in this stadyeed that students need

health education programmes about how to prev@mnies and avoid violence.
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6. Chapter Six: Results 2, Multivariable Analyses

6.1 Dietary behaviour

6.1.1 The Association between eating breakfast regularlgnd socio
demographic characteristics:

The association between breakfast eating beha@odrstudents’ background
characteristics were tested using binary logigtgression. Model 1 (Table 6.1) show
that only students’ age is the variable that indeeatly associated with eating
breakfast regularly X 5 days/week). School district, school type, fatheand
mothers’ education were not associated with stwdesdting breakfast regularly.
Also, when | checked for interaction between fathand mothers’ education, there
was no significant interaction and adding inter@actio the model did not help to

improve the model.

Table 6-1. Logistic regression model for eatingalafast with students’ age, school type, fathersl an
mothers’ education and living district.

Model 1 without interaction Model 2 with interamti
Variables OR [95% C.1.] Likelihood OR [95% C.1.] Likelihood
ratio/ Wald ratio/ Wald
testP value testP value
Age (years) 0.9[0.8-0.9] 0.012 0.9[0.8-0.9] 0.013
School Type
Private School (ref) - - - -
Public School 0.9[0.7-1.2] 0.522 0.9[0.7-1.2] 0.552
Living district - 0.057 0.047
East (ref) - - - -
North 0.8[0.6 -1.2] 0.367 0.8[0.6 -1.2] 0.336
South 0.7[0.5-1.0] 0.076 0.7[0.5-1.0] 0.064
Central 0.6 [0.4 -0.9] 0.008 0.6 [0.4 -0.9] 0.006
West 0.9[0.7 - 1.3] 0.686 0.9[0.7-1.3] 0.608
Fathers’ Education
>12 years (ref) - - - -
<12 years 0.9[0.7-1.1] 0.322 1.1[0.7 - 2.0] 0.601
Mother’s Education
> 12 years (ref) - - - -
<12 years 0.9[0.7-1.3] 0.817 1.1[0.7-1.5] 0.656
Father’s by mother’s education
- - 0.7[0.4-1.3] 0.272

Note: Breakfast was dichotomized to Skipping braskf/s. Eating breakfase(5 days/week)
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Model without interaction: -2 Log likelihood = 19327, Hosmer and Lemeshow Test p-value= 0.518,
and Omnibus Tests of Model Coefficients p= 0.027

Model including interaction between mothers’ anithéas’ education: -2 Log likelihood = 1903.128,
Hosmer and Lemeshow Test p-value= 0.250, and Omarlilests of Model Coefficients p=0.030

The model was re-built (Table 6.2) without the rsgnificant variables and
parental education interaction. The variables wersoved from the model one by
one starting with the largest non significant pesalThe regression model shows that
age was significantly associated negatively wittingabreakfast regularly (OR= 0.90,
95% CI= 0.8—-0.9P= 0.010), which means that older adolescents we=s® likely to
eat breakfast than younger students, or in othedsydhat younger adolescents eat
breakfast more frequently than older students. &ckestrict became significant.
Only students living in the central district shoigrsficant negative association with
eating breakfast regularly compared with the refeedevel (OR= 0.6, 95%CI= 0.9 —
1.8, p=0.012), (see table 6.2).

Table 6-2. Eating breakfast and student’s age iaimgjldistricts.

Likelihood
Variables OR [95% C.1.] ratio/ Wald
testP value
Age (years) 0.9 0.8-0.9 0.010
Living district - - 0.049
East (ref) - - -
North 0.9 1.3-26 0.717
South 0.7 0.7-1.4 0.060
Central 0.6 09-1.8 0.012
West 0.9 09-1.8 0.659

-2 Log likelihood = 1949.532, Hosmer and LemeshastTp-value =0.521, and Omnibus Tests of
Model Coefficients p=0.010.

6.1.2 The association between breakfast eating with persed health, liking
school and school performance

| checked for the association between perceivetthhstatus, liking school and self-
reported school performance with regard to studdmtsakfast eating behaviour
adjusting for age, school type, fathers’ and maheducation and home district.
Model 1 (Table 6.3) shows that not liking schootl ggoor school performance were
negatively significantly associated with eatingakfast regularly. Consistent with the
Table 6.1, only age still significant among theisatemographic variables. When |

checked for the interaction between liking schowdl gyood school performance in
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Model 2 (Table 6.3) there was no interaction betwsehool performance and liking

school, also, the interaction did not improve theded.

Table 6-3. Logistic regression for the relationdhgbween eating breakfast to perceived healtmdiki
school and school performance.

Model 1 without interaction Model 2 with interamti
Likelihood Likelihood
Variables OR [95% C.I.] ratio/ Wald OR [95% C.1.] ratio/ Wald
testP value testP value
Age (years) 0.9[0.8-0.9] 0.037 0.9[0.8-0.9] 0.036
School Type
Private School (ref) - - - -
Public School 0.9[0.7-1.1] 0.429 0.9[0.7-1.1] 0.431
Living district 0.093 0.094
East (ref) - - - -
North 0.8[0.6 -1.2] 0.360 0.8[0.6 -1.2] 0.359
South 0.7[0.5-1.0] 0.081 0.7[0.5-1.0] 0.081
Central 0.6 [0.4 -0.9] 0.011| 0.6[0.4-0.9] 0.011
West 0.9[0.6 - 1.3] 0.554 0.9[0.6 - 1.3] 0.550
Fathers’ Education
>12 years (ref) - - - -
<12 years 0.9[0.7-1.2] 0.513 0.9[0.7-1.2] 0.504
Mother’s Education
> 12 years (ref) - - - -
<12 years 0.9[0.7-1.3] 0.989 0.9[0.7-1.3] 0.995
Perceived health status
Good (ref) - - - -
Poor 1.1[0.6 -1.9] 0.846 1.1[0.6 -1.9] 0.845
Liking school
Yes (ref) - - - -
No 0.7 [0.6 — 0.9] 0.004 0.7[0.6 - 0.9] 0.018
Academic Performance
Good - - - -
Poor 0.6 [0.5 —0.8] 0.001 0.7[0.5-0.9] 0.037
Liking school by
academic performance | ------- - 0.9[0.5-1.5] 0.713

Model without interaction: -2 Log likelihood = 18487, Hosmer and Lemeshow Test = 0.631, and
Omnibus Tests of Model Coefficients p<0.001
Model including interaction between mothers’ anithéas’ education: -2 Log likelihood = 1845.552,
Hosmer and Lemeshow Test =0.733, and Omnibus déMsdel Coefficients p< 0.001
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The model was re-built again (Table 6.4) withow tion significant variables
and without the interaction. It shows that studemho reported disliking school were
significantly less likely to eat breakfast regwagt 5 days/week), (OR= 0.7, 95%ClI=
0.6-0.9,p= 0.003). As well, students who reported poor sthpmwformance were
significantly less likely to eat breakfast regwaflOR= 0.6, 95%CI= 0.5-0.8§)=
0.001).

Table 6-4. Logistic regression for the relationdhgbween eating breakfast and liking school and
school performance

Variables OR [95% C.1.] Likelihood
ratio P value
Age (years) 0.9 0.8-0.9 0.036
Liking school
Yes (ref) - - -
No 0.7 0.6-0.9 0.003
Academic Performance
Good (ref) - - -
Poor 0.6 0.5-0.8 0.001

-2 Log likelihood = 1892.933, Hosmer and LemeshastTp-value = 0.716, and Omnibus Tests of
Model Coefficients p< 0.001

6.1.3 The association between breakfast eating with dietg behaviours and
student’s BMI:

The association between eating breakfast regukarty several other dietary
behaviours and students’ BMI, adjusting for studeage, type of school fathers’ and
mothers’ education was investigated. Table 6.5 shithat consuming high fat food
every day, drinking carbonated drinks Z times/day), not consuming milk and milk
products daily and students’ BMI, has significaegative associations with eating
breakfast regularly among students. Whereas, eatirsgfast food restaurant, eating
sweets, drinking energy beverages and eating fiugte not independently associated

with student’s breakfast eating behaviour (Tab%).6.
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Table 6-5. Logistic regression of the relationdbgiween eating breakfast and other dietary behewiou
and BMI among adolescents

Likelihood
Variables OR [95% C.1.] ratio/ Wald
testP value
Age (years) 0.9 0.8-1.0 0.134
School Type
Private School (ref) - - -
Public School 0.8 06-1.1 0.160
Living district 0.073
East (ref) - - -
North 0.9 06-1.3 0.648
South 0.8 05-1.1 0.199
Central 0.6 0.4-0.9 0.015
West 1.0 0.7-1.4 0.985
Fathers’ Education
>12 years (ref) - - -
<12 years 0.9 0.7-1.2 0.546
Mother’s Education
> 12 years (ref) - - -
<12 years 0.9 0.7-13 0.926
Eating at fast food restaurants
Every day (ref) - - -
Not every day 0.9 0.7-1.3 0.826
Eating high fat Food
Every day (ref) - - -
Not every day 1.3 11-17 0.025
Drinking energy drinks
Every day (ref) - - -
Not every day 1.0 08-1.3 0.935
Eating sweet and candies
= 2 time/day (ref) - - -
Drinking Soft drinks
= 2 time/day (ref) - - -
<1 time/day 15 1.1-1.9 0.003
Eating vegetables
Not every day (ref) - - -
Every day 1.2 09-16 0.077
Eating Fruit
Not every day (ref) - - -
Every day 1.0 08-14 0.792
Milk and milk products
Not every day (ref) - - -
Every day 1.9 15-24 <0.001
Log BMI 0.5 0.3-0.7 0.001

-2 Log likelihood = 1774.361, Hosmer and LemeshastTp-value = 0.314, and Omnibus Tests of
Model Coefficients p< 0.001
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| re-built the model by removing the non-signifitarariables one by one,
starting with the largest non significant p- valll@ble 6.6). The model shows quite
similar results. Not eating high fat food every dags statistically higher among
students eating breakfast regularly & day/week). Consuming milk and milk
products every day was positively associated wating breakfast regularly. Drinking
less soft drink £ 1 time a day) was positively associated with eptimeakfast
regularly. Interestingly, students’ BMI was negatywassociated with eating breakfast
regularly. Students with higher BMI were less lik&b eat breakfast regularly.

Table 6-6. Eating breakfast with dietary behavicaand students’ BMI

Likelihood
Variables OR [95% C.1.] ratio test P
value
Eating high fat Food
Every day (ref) - - -
Not every day 1.5 1.1-1.6 0.023
Drinking Soft drinks
= 2 time/day (ref) - - -
Milk and milk products
Not every day (ref) - - -
Every day 1.9 15-24 <0.001
Log BMI 0.5 0.3-0.7 < 0.001

-2 Log likelihood = 1839.445, Hosmer and Lemeshowt pevalue= 0.656, and Omnibus Tests of
Model Coefficients p< 0.001

6.1.4 The association between breakfast eating and othéealth-related
behaviours

Among several health-related behaviours only bngsleeth, physical activity
and physical fighting behaviours were independembsitively associated with
breakfast eating, while adjusting for students’,agehool type, home districts,
fathers’ and mothers’ education (Table 6.7). Bmghieeth every day, practicing
physical activity for-3 times a week and not been engaged in physiddiriig were
positively associated with eating breakfast every. d
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Table 6-7. Logistic regression of eating breakéamst other health related behaviours adjusting for
students’ background variables.

Variables Likelihood
OR [95% C.1.] ratio/ Wald
testP value
Age (years) 0.9 0.8-0.9 0.050

Fathers’ Education
>12 years (ref) - - -
< 12 years 0.8 0.7-1.1 0.291

Mother’s Education
>12 years (ref) - - -
< 12 years 0.9 0.7-1.3 0.951

School type
Private(ref) - - -
Public 0.8 07-11 0.316
Living district 0.118
East (ref) - - -
North 0.9 06-13 0.456
South 0.8 06-11 0.170
Central 0.6 0.5-0.9 0.014
West 0.9 06-1.3 0.700

Brushing teeth
<1 time a day/week - - -
= 1 time a day/week 14 11-17 0.009

Physical activity
< 2 times a week(ref) - - -
= 3 times a week 14 11-1.7 0.020

Smoking
Current smoking(ref) - -
Non-smoking 1.2 08-1.6 0.356

Want to use drugs or alcohol
No (ref) - - -
Yes 11 0.7-15 0.761

Carrying weapons
No (ref) - - -
Yes 0.9 0.7-1.7 0.491

Threaten or injured by weapons
No (ref) - - -
Yes 1.2 09-17 0.210

Physical fight
No (ref) - - -
Yes 0.7 0.6-0.9 0.022

Performing car drifting
No (ref) - - -
Yes 0.9 07-12 0.667
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Join car drifting
No (ref) - - -
Yes 0.9 06-11 0.249

Been Bullied by other
No (ref) - - -
Yes 11 08-14 0.495

Bullies other
No (ref) - - -
Yes 1.0 0.7-1.4 0.760

Abused by teacher
No (ref) - - -
Yes 0.9 08-13 0.988

Abused by family
No (ref) - - -
Yes 11 08-14 0.547

Attempting suicide
No (ref) - - -
Yes 0.9 06-1.6 0.860

-2 Log likelihood = 1781.250, Hosmer and LemeshastTp-value = 0.208, and Omnibus Tests of
Model Coefficients p= 0.007

The model was re-built (Table 6.8) without the regnificant variables. The
logistic regression model shows that brushing tegtry day and practicing physical
activity > 3 times a week were independently associated wedtting breakfast
regularly. Also, students who reported being inedivn physical fight over the past

12 months were significantly less likely to eatdiiast regularly (Table 6.8).

Table 6-8. Eating breakfast with physical fightemgd physical activity

Likelihood
Variables OR [95% C.1.] ratio test P
value
Brushing teeth
< 1 time a day/week - - -
= 1 time a day/week 14 11-17 0.002
Physical activity
< 2 times a week(ref) - - -
Physical fight
No (ref) - - -
Yes 0.9 0.6-0.9 0.003

2 Log likelihood = 1911.708, Hosmer and Lemeshowt pevalue = 0.873, and Omnibus Tests of
Model Coefficients p< 0.001
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6.1.5 The associations between eating breakfast and alié significant variables
from several models

In the final stage all the significant variablegres included in one final
models. Final model (Table 6.9) shows that amohghal significant variables from
the separate model, student’s age, not liking d¢chegular physical activity and
brushing teeth every day become not significant.

Table 6-9. Final model of eating breakfast with $ignificant variables from previous model

Likelihood
Variables OR [95% C.1.] ratio/ Wald
testP value
Age (years) 0.9 09-11 0.344
Living district 0.090
East (ref) - - -
North 0.9 06-1.3 0.538
South 0.7 05-1.1 0.119
Central 0.6 05-0.9 0.012
West 0.9 06-1.3 0.628
Liking school
Yes (ref) - - -
No 0.7 06-1.0 0.105
Academic Performance
Good (ref) - - -
Poor 0.6 05-0.8 0.003
Eating high fat Food
Every day (ref) - - -
Not every day 1.3 1.1-17 0.040
Drinking Soft drinks
= 2 time/day (ref) - - -
<1 time/day 14 11-1.8 0.005
Milk and milk products
Not every day (ref) - - -
Every day 1.9 15-24 <0.001
Log BMI 0.5 0.3-0.7 <0.001
Brushing teeth
<1 time a day/week - - -
= 1 time a day/week 1.2 11-17 0.104
Physical activity
< 2 times a week(ref) - - -
2 3 times a Week 1.1 09-14 0.389
Physical fight
No (ref) - - -
Yes 0.8 06-1.0 0.045
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-2 Log likelihood = 1778.204, Hosmer and LemeshoestTp-value= 0.824, and Omnibus Tests of
Model Coefficients p< 0.001

The model was re-performed without the non-sigaiiic variables (Table
6.10). Poor academic performance and being engegdéidhting were negatively
associated with eating breakfast regularly. Notngahigh fat food every day, not
drinking soft drink for more than 1 time/day andnsoming milk every day were
positively associated with eating breakfast redwlaAlso, eating breakfast was

negatively associated with increase in BMI.

Table 6-10. Final model of eating breakfast with significant variables only

Likelihood
Variables OR [95% C.1.] ratio test P
value
Academic Performance
Good (ref) - - -
Poor 0.6 05-0.8 0.001
Eating high fat Food
Every day (ref) - - -
Not every day 1.3 1.1-17 0.040
Drinking Soft drinks
= 2 time/day (ref) - - -
Milk and milk products
Not every day (ref) - - -
Every day 1.9 15-24 <0.001
Log BMI 0.5 0.3-0.7 <0.001
Physical fight
No (ref) - - -
Yes 0.8 06-1.0 0.027

- 2 Log likelihood = 1812.33, Hosmer and Lemeshowtpevalue= 0.251, and Omnibus Tests of
Model Coefficients p< 0.001
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6.2 Students’ Body Mass Index
6.2.1 The association between BMI and student’s socio-dexgraphic variables:

In Model 1 (Table 6.11) it was foundtteaudents’ age and living district
were positively associated with BMI. Also, low fatk’ and mothers’ educations were
associated with lower BMI. In Model 2, | checked foothers’ and fathers’ education
interaction with regards to students’ BMI, and thesas no interaction effect

Table 6-11. The linear regression association of B\students’ age, school type, fathers’ and
mothers’ education and living districts:

Model 1 without interaction Model 2 with interamti
Variables Coefficient [95%C.1.] F-testt | Coefficient [95% C.l.]  F-testt
testP testP
value value
Intercept 15.63 [12.8-19.03] < 0.001 15.5[12.8 - 18.9] 600
Age (years) 1.02[1.01 —1.03] <0.001 1.02 [1.01 —1.04] <010
School Type
Private School(ref) - - - -
Public School 1.02[0.99 — 1.05] 0.209 1.08[0.99 - 1.05] 0.200
Living district 0.007 0.007
East (ref) - - - -
North 1.05[1.0 - 1.1] 0.019 1.05[1.0 - 1.1] 0.021
South 1.06 [1.0 - 1.1] 0.007 1.06 [1.0 - 1.1] 0.008
Central 1.05[1.0 - 1.1] 0.023 1.05[1.0 - 1.1] 0.027
West 1.00[0.9-1.0] 0.997 0.99[0.9 - 1.1] 0.960
Fathers’ Education
>12 years (ref) - - - -
< 12 years 0.95 [0.9 — 0.98] 0.003 0.97 [0.9 — 1.04] 0.414
Mother's Education
> 12 years (ref) - - - -
< 12 years 0.96 [0.9 — 0.99] 0.027 0.97 [0.9 — 1.0] 0.143
Father’s by mother’'s
education - - 0.99[0.9 - 1.05] 0.565

Model without interaction: Goodness of Fit: Devian89.202, Pearson Chi-Square= 89.202, Log
Likelihood= -33.954, F test=9.133, p<0.001

Model including interaction: Goodness of Fit: Daxia=89.181, Pearson Chi Square p-value= 89.181,
Log Likelihood=-33.788
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| re-built the model without school type and paatreducation interaction.
Students’ BMI was significantly increased with ame 1.02 Kg/ni for each year a
studentcs age increased. For students living imémth, central, and south of the city,
their BMI was significantly greater compared toereince group (East). Interestingly,
low fathers’ and mothers’ education levellp years) was associated with a lower
BMI compared to a high parental level of educatibhis means that when students’
fathers and mothers have higher education (>12syestudents would have greater
BMI (Table 6.12).

Table 6-12. Multiple linear regression of stude®MI to students age, living districts fathers’ and
mothers’ education

Variables Coefficient [95% C.1.] F-testttestP
value
Intercept 15.7 129-19.1 < 0.001
Age (years) 1.02 1.0-1.03 <0.001
Living district 0.007
East (ref) - - -
North 1.05 1.0-11 0.018
South 1.05 1.0-11 0.006
Central 1.04 1.0-11 0.021
West 1.00 09-1.0 0.953
Fathers’ Education
>12 years (ref) - - -
<12 years 0.95 0.9-0.98 0.005

Mother’s Education
> 12 years (ref) - - -
<12 years 0.96 0.9-0.99 0.033

Goodness of Fit: Deviance=89.299, Pearson Chi-&quamalue= 89.299, Log Likelihood=-34.744, F
test=11.04, p<0.001

6.2.2 The association between students’ BMI and studentgerceived health
status, liking school and school performance

The relationships between students’ perceived Ihesi#ttus, liking school and
school performance and students’ BMI, adjusting $ocio-demographic variables
were investigated. It was found that poor healétust was independently associated
with greater BMI (Table 6.13).
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Table 6-13. Multiple linear regression of stude®I and health status, liking school and school

performance
Model 1 without interaction Model 2 with interami
Variables Coefficient [95% C.l.]  F-testt Coefficient [95% C.1.] F-testt
testP testP
value value
Intercept 15.61 [12.8-19.1] <0.001 15.63[12.8 - 18.1] 600.
Age (years) 1.03[1.01 - 1.03] <0.001 1.02[1.01 - 1.04] .em
School Type
Private School (ref) - - - -
Public School 1.02 [0.99 — 1.05] 0.165 1.02 [0.99 — 1.05] 0.163
Living district 0.007 0.006
East (ref) - - - -
North 1.05[1.0-1.1] 0.018 1.05[1.01 - 1.10] 0.018
South 1.06 [1.0 - 1.1] 0.009 1.06 [1.01 — 1.10] 0.008
Central 1.05[1.0-1.1] 0.030 1.05[1.00 — 1.09] 0.030
West 0.99[0.9 -1.0] 0.912 0.99[0.96 — 1.04] 0.900
Fathers’ Education
>12 years (ref) - - - -
<12 years 0.96 [0.92 — 0.98] 0.006 0.96 [0.93 — 0.99] 0.006
Mother’s Education
> 12 years (ref) - - - -
<12 years 0.96 [0.93 — 0.98] 0.046 0.97[0.9 - 1.04] 0.046
Perceived health status
Good (ref) - - - -
Poor 1.10[0.9 - 0.99] 0.011 1.10[1.02 - 1.17] 0.011
Liking school
Yes (ref) - - - -
No 0.98 [0.9 - 1.01] 0.296 0.99[0.96 — 1.02] 0.632
Academic Performance
Good (ref) - - - -
Poor 0.97[0.9 - 1.00] 0.062 0.98[0.94 - 1.03] 0.460
Liking school by academic
achievement - 0.98[0.92 - 1.04] 0.427

Model without interaction: Goodness of Fit: Devian87.304, Pearson Chi-Square= 87.304, Log
Likelihood= -30.878, F=6.87, p<0.001

Model including interaction: Goodness of Fit: Dmwe=87.266, Pearson Chi-Square p-value= 87.266,
Log Likelihood=-30.562
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The Model was re-built without non significant \ebies one by one at a time.
In this regression model, poor health status andr mzhool performance were

positively associated with greater BMI (Table 6.14)

Table 6-14. Multiple linear regression of studef®MI and health status, liking school and school
performance

Variables Coefficient [95% C.1.] F-testtestP
value
Intercept 15.58 12.69-18.91 <0.001
Age (years) 1.03 1.01-1.04 <0.001
Living district 0.010
East (ref) - - -
North 1.05 1.01-1.10 0.029
South 0.05 1.01-1.10 0.014
Central 1.05 1.01-1.10 0.022
West 0.99 0.96 -1.04 0.915

Fathers’ Education
>12 years (ref) - - -
<12 years 0.96 0.93-0.99 <0.001

Perceived health status
Good (ref) - - -
Poor 1.10 1.02-1.17 0.010

Academic Performance
Good (ref) - - -
Poor 0.97 0.94 - 0.99 0.027

Goodness of Fit: Deviance=87.830, Pearson Chi-8gu8r.830, Log Likelihood=-32.820, F=9.47,
p<0.001

6.2.3 The association of student’'s BMI with other health+elated behaviours:

Amongst several health-related behaviours repoirtediable 6.13, only less
physical activity € 2 times a week) and not being threatened or idjleweapons
were independently associated with BMI after adjpgsfor student’'s age, type of
school, fathers’ and mothers’ education and homstridis, which all were
significantly associated with BMI except school @ypvhich was borderline

significant. Being bullied by others was also ofd®rline significance (Table 6.15).
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Table 6-15. Multiple linear regression of the riglaship of student’s BMI with other health-related
behaviours

Variables Coefficient 95% C.I. P value
Intercept 14.48 11.7-17.9 <0.001
Age (years) 1.02 1.01-1.03 <0.001
School Type
Private School (ref) - - -
Public School 1.02 0.97 - 1.05 0.081

Fathers’ Education
>12 years (ref) - - -
<12 years 0.96 0.93-0.98 0.007

Mother's Education
> 12 years (ref) - - -
<12 years 0.96 0.92-0.99 0.023

Living district 0.036
East (ref) - - -
North 1.04 1.002 - 1.09 0.023
South 1.06 1.01-1.10 0.008
Central 1.04 1.006 — 1.09 0.025
West 1.02 0.97 - 1.06 0.287

Physical activity
= 3 times a week - - -

< 2 times a week 1.08 1.05-1.11 < 0.001
Smoking
Current smoking - -
Non-smoking 0.98 0.95-1.02 0.397
Want to use drugs
Yes - - -
No 1.02 0.98 - 1.07 0.216
Physical fight
Yes - - -
No 0.99 0.97-1.03 0.812
Threaten or injured by weapons
Yes - - -
No 1.04 1.004 -1.08 0.030

Carry weapons

Yes - - -

No 0.99 0.96 — 1.02 0.700
Performing Car Drifting

Yes - - -

No 0.99 0.96 — 1.02 0.618
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Join people performing car drifting
Yes - - -
No 1.02 0.99 - 1.05 0.156

Been Bullied by others
Yes - - -
No 1.03 0.99 — 1.06 0.067

Bullies others
Yes - - -
No 0.99 0.95-1.02 0.608

Abused by teacher
Yes - - -
No 1.00 0.97 —1.03 0.797

Abused by family
Yes - - -
No 1.01 0.98-1.04 0.293

Attempting suicide
Yes - - -
No 0.98 0.96 — 1.03 0.634

Goodness of EitDeviance=82.567, Pearson Chi-Square= 82.567, L&glihood=-6.072, F=5.57,
p<0.001.

The model was re-built without including the nogrsficant variables (Table
6.16). The variables were omitted from the modet @b a time starting with the
higher p-values in order to detect any change enrnttodel and to see if any other
variable increased its association with BMI. Tablé4, shows that low physical
activity was associated with greater BMI (OR= 1.98% CIl= 1.05-1.11P< 0.001),
students who reported they have not been threatenedjured by weapons were
significantly more likely to have higher BMI (OR=04, 95% CIl= 1.004-1.0R=
0.026), and students who stated they not have et bullied were more likely to
have higher BMI (OR= 1.04, 95% CI= 1.007-1.B%,0.015) (Table 6.16).

Table 6-16. Multiple linear regression of the riglaship of student’s BMI with other health-related
behaviours

Variables OR 95% C.I. F-tegttestP
value
Intercept 14.47 11.8-17.8 <0.001
Age (years) 1.02 1.01-1.03 <0.001

Fathers’ Education
>12 years (ref) - - -
<12 years 0.96 0.93-0.99 0.010
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Mother’s Education
> 12 years (ref) - - -
<12 years 0.96 0.92-0.99 0.023
Living district 0.037
East (ref) - - -
North 1.04 1.001-1.09 0.045
South 1.06 1.01-1.10 0.006
Central 1.04 1.005-1.09 0.029
West 1.01 0.97 - 1.05 0.798
Physical activity
= 3 times a week - - -
< 2 times a Week 1.08 1.05-1.11 < 0.001
Threaten or injured by weapons
Yes - - -
No 1.04 1.004 — 1.07 0.026
Been Bullied by others
Yes - - -
No 1.04 1.007 — 1.07 0.015

Goodness of Fit: Deviance=85.682, Pearson Ghaf p-value= 85.682, Log Likelihood=-13.082,

F=12.9, p<0.001

6.2.4 The association between BMI and Dietary behaviours:

Logistic regression was performed to investigate tklationship between
dietary behaviours and students’ BMI after adjugfior students’ socio-demographic
variables (Table 6.17). | found that skipping bifeak was associated with higher

BMI among students. Also, not eating sweets evey \was associated with higher

BMI. Not drinking high energy beverage was of balide significance.

Table 6-17. Multiple linear regression of studef®MI to dietary behaviours adjusted for students’

socio-demographic variables:

Variables Coefficient [95% C.I1.] F-tedttestP
value
Intercept 14.33 11.61-17.68 <0.001
Age (years) 1.02 1.01-1.04 <0.001
School Type
Private School (ref) - - -
Public School 1.01 0.98-1.04 0.316
Living district 0.005
East (ref) - - -
North 1.05 1.01-1.10 0.013
South 1.05 1.01-1.10 0.007
Central 1.05 1.01-1.09 0.016
West 1.00 0.96 —1.04 0.982
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Fathers’ Education
>12 years (ref) - - -
<12 years 0.96 0.93-0.99 0.006
Mother’s Education
> 12 years (ref) - - -
< 12 years 0.96 0.92-0.99 0.016
Eating breakfast
= 5 days a week - - -
< 5 days a week 1.05 1.02-1.07 0.001
Eating high fat Food
Every day (ref) - - -
Not every day 1.01 0.98-1.04 0.304
Eating at restaurant
Every day (ref) - - -
Not every day 0.98 0.96 -1.02 0.382
Drinking Soft drinks 0.546
= 3 times a day (ref) - - -
1-2 times a day 1.02 0.98 -1.05 0.309
Not every day 1.01 0.97 -1.05 0.443
Drinking Energy drinks 0.070
= 3 times a day (ref) - - -
1-2 times a day 1.01 0.96 - 1.07 0.611
Not every day 1.04 0.99 -1.09 0.062
Eating sweet 0.040
= 3 times a day (ref) - - -
1-2 times a day 1.02 0.98 -1.06 0.332
Not every day 1.04 1.00-1.08 0.019
Eating vegetables 0.839
= 3 times a day (ref) - - -
1-2 times a day 0.98 0.93-1.03 0.543
Not every day 0.99 0.95-1.03 0.641
Eating fruit 0.096
= 3 times a day (ref) - - -
1-2 times a day 0.99 0.94-1.06 0.954
Not every day 1.00 0.95-1.06 0.907

Goodness of Fit: Deviance=85.062, Pearson Chi-®quamalue=85.062, Log Likelihood=-17.682
F=15.64p<0.001

| re-built the model without the non significantriadoles. Students not eating
breakfast regularly (< 5 days/week) have higher BMIn students eating breakfast
regularly & 5 days a week), (OR= 1.05, 95%CIl= 1.02-1%0.001). Students who
do not consume high energy drinks every day hagbeni BMI than students who

consume /week) have higher BMI than students e&tiegkp= 0.018). Students who
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eat sweets < 1 time a day/week have higher BMI 8tadents who eat sweets3
times a day/week (OR= 1.04, 95%CI= 1.01-1j08,0.012). For details, see (Table

6.18).
Table 6-18. Logistic regression of the relationdbdfween students’ BMI and Dietary behaviours
Variables Coefficient [95% C.1.] F-tedttestP
value
Intercept 14.4 11.81-17.69 <0.001
Age (years) 1.02 1.01-1.04 <0.001
Living district 0.005
East (ref) - - -
North 1.05 1.01-1.10 0.012
South 1.06 1.02-1.10 0.006
Central 1.05 1.01-1.09 0.025
West 1.00 0.96 - 1.04 0.978

Fathers’ Education
>12 years (ref) - - -
< 12 years 0.96 0.93-0.99 0.006

Mother’s Education
> 12 years (ref) - - -
<12 years 0.96 0.92-0.99 0.024

Eating breakfast

= 5 days a week - - -
< 5 days a week 1.05 1.02-1.07 0.001

Drinking Energy drinks 0.028
= 3 times a day (ref) - - -

1-2 times a day 1.02 0.96 - 1.07 0.462

< 1time a day 1.05 1.01-1.09 0.018

Eating sweet 0.030
= 3 times a day (ref) - - -

1-2 times a day 1.02 0.98 - 1.06 0.312

< 1ltime a day 1.04 1.001-1.08 0.012

Goodness of Fit: Deviance= 86.227, Pearson Chi+&qu&alue= 86.227, Log Likelihood=-17.637,
F=10.67, p<0.001
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6.2.5 The association between BMI and the significant vaables from several

models

In this final model (Table 6.19) the majority ofetlsignificant variables
remained significant. Higher age, living districtsigh father's education, high
mother’s educations, poor health status, skippieghfast, low physical activity, not
being bullied and not eating sweet every day wérma@ependently associated with

higher BMI unit.

Table 6-19. Final model of the associations betwatadents’ BMI and the significant variables from

previous models

Variables Coefficient [95% C.1.] F-tegttestP
value
Intercept 14.4 11.63-17.91 <0.001
Age (years) 1.02 1.01-1.04 <0.001
Living district 0.010
East (ref) - - -
North 1.05 1.01-1.10 0.034
South 1.06 1.02-1.10 0.008
Central 1.05 1.01-1.09 0.035
West 1.00 0.96 - 1.04 0.894
Fathers’ Education
>12 years (ref) - - -
< 12 years 0.96 0.93-0.99 0.022
Mother’s Education
> 12 years (ref) - - -
<12 years 0.96 0.92-0.99 0.036
Health status
Good (ref) - - -
Poor 1.8 1.0-1.2 0.025
Academic Performance
Good (ref) - - -
Poor 0.9 0.5-0.8 0.060
Eating breakfast
= 5 days a week - - -
< 5 days a week 1.04 1.02-1.07 0.002
Drinking Energy drinks 0.157
= 3 times a day (ref) - - -
1-2 times a day 1.01 0.96 -1.07 0.199
<1 time a day 1.03 1.01-1.09 0.103
Eating sweet 0.060
= 3 times a day (ref) - - -
1-2 times a day 1.02 0.98 -1.06 0.424
< 1time a day 1.04 1.001-1.08 0.032
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Physical activity
= 3 times a week
< 2 times a week

1.07 1.05-111

<0.001

Threaten or injured by weapons
Yes
No

1.03 1.004 - 1.07

0.060

Been Bullied by others
Yes
No

1.04 1.01-1.07

0.015

Goodness of Fit: Deviance=82.149, Pearson Chi-8gud2.149, Log Likelihood=-0.027, F=9.97,

p<0.001

The model was re-performed without the non-sigaiit variables (Table

6.20).

Table 6-20. Final model of the association of stusi®MI with the significant variables only

Variables Coefficient [95% C.1.] F-testttestP
value
Intercept 14.9 12.2-18.2 <0.001
Age (years) 1.02 1.01-1.04 <0.001
Living district 0.020
East (ref) - - -
North 1.05 1.01-1.10 0.026
South 1.06 1.02-1.10 0.006
Central 1.05 1.01-1.09 0.020
West 1.00 0.96 - 1.04 0.560
Fathers’ Education
>12 years (ref) - - -
< 12 years 0.96 0.93-0.99 0.007
Mother’s Education
> 12 years (ref) - - -
<12 years 0.96 0.92-0.99 0.026
Health status
Good (ref) - - -
Poor 1.8 1.0-1.2 0.045
Eating breakfast
= 5 days a week - - -
<5 days a week 1.04 1.02-1.07 0.008
Physical activity
= 3 times a week - - -
< 2 times a week 1.07 1.05-1.11 < 0.001
Been Bullied by others
Yes - - -
No 1.04 1.01-1.07 0.001

Goodness of Fit: Deviance=84.93, Pearson Chi-Sgu24e93, Log Likelihood=-10.237, F=12.91,

p<0.001
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6.3 Oral health

6.3.1 The association between teeth brushing teeth behawrs and students’
socio-demographic variables:

In Model 1 (Table 6.21), | found that students frpoblic school, and whose
their fathers had low level of education were iretegently associated negatively with
brushing teeth every day. On the other hand, stadeho live in the north district
were more likely to brush teeth daily. A studerat{ge was not statistically associated
with teeth brushing behaviours every day. A motheztucation level was not
associated significantly with brushing teeth bebaks but was nearly close to
significant level. There was no significant intdrac between fathers’ and mothers’

education with regard to brushing teeth.

Table 6-21. Logistic regression of brushing teethrg day to students’ backgrounds variables:

Model 1 without interaction Model 2 with interamti
Likelihood Likelihood
Variables OR [95% C.1.] ratio/ Wald OR [95% C.1.] ratio/ Wald
testP value testP value
Age (years) 0.9[0.9-1.0] 0.505 0.9[0.9-1.0] 0.499
School Type
Private School (ref) - - - -
Public School 0.6 [0.4-0.7] <0.001 0.6 [0.5-0.7] < 0.001
Living district 0.026 0.025
East (ref) - - - -
North 1.7[1.2-2.4] 0.004 1.7[1.2-2.4] 0.004
South 1.0[0.7-1.4] 0.944 1.0[0.7-1.4] 0.915
Central 1.3[0.9-1.8] 0.120 1.3[0.9-1.8] 0.112
West 1.1[0.8-1.5] 0.569 1.1[0.8-1.6] 0.537
Fathers’ Education
>12 years (ref) - 1 - -
< 12 years 0.8[0.6 —0.9] 0.036 0.7[0.3-1.1] 0.160
Mother’s Education
> 12 years (ref) - 1 - -
< 12 years 0.8[0.6 —1.0] 0.059 0.7[0.5-1.0] 0.069
Fathers by mother education
interacton | - 1.2 [0.6 - 2.1] 0.604

Model without interaction: -2 Log likelihood = 19821, Hosmer and Lemeshow Test p-value =
0.385, and Omnibus Tests of Model Coefficients B30Q

Model including interaction between mothers antidad education: -2 Log likelihood = 1953.152,
Hosmer and Lemeshow Test p-value = 0.241, and Qmariilests of Model Coefficients p< 0.001
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| re-run the model without students’ age and theraction. The model was
improved (Table 6.22). In general, students in fgubthools were significantly less
likely to brush their teeth every day. Studentsbyvin the north district brushed their
teeth daily more than others. Students whose ftloer mothers have a lower

educational level{ 12 years) were less likely to brush teeth dailgt€ 6.22).

Table 6-22. Logistic regression of brushing teetbrg day to students’ backgrounds variables

Likelihood
Variables OR [95% C.1.] ratio/ Wald
testP value
School Type
Private School (ref) - - -
Public School 0.6 0.4-0.7 <0.001
Living district 0.020
East (ref) - - -
North 1.7 12-24 0.003
South 1.0 0.7-1.4 0.931
Central 1.3 09-1.8 0.103
West 1.1 08-1.5 0.583
Fathers’ Education
>12 years (ref) - - -
< 12 years 0.8 0.6-0.9 0.030
Mother’s Education
> 12 years (ref) - - -
< 12 years 0.7 05-1.0 0.050

-2 Log likelihood = 1953.866, Hosmer and Lemesh@stTp-value= 0.703, and Omnibus Tests of
Model Coefficients p<0.001

6.3.2 The association of brushing teeth with health stats, school performance
and liking school

Disliking school and poor academic performance wedependently and
negatively associated with brushing teeth, aftertrodling for students’ age, type of
school, living district and fathers’ and motherslueation. Perceived general health
status was found not be associated with brushet) #mong this sample. Adding the
interaction of liking school and school performancehe model helped to improve
the goodness of fit (Table 6.23).
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Table 6-23. Logistic regression for brushing temtary day to perceived health, school performance

and liking school

Model 1 without interaction

Model 2 with interamti

Likelihood Likelihood
Variables OR [95% C.1.] ratio/ Wald OR [95% C.I.] ratio/ Wald
testP value testP value
Age 0.99[0.9-1.1] 0.923 0.99[0.9-1.1] 0.939
School Type
Private School (ref) - - - -
Public School 0.56 [0.4 - 0.7] <0.001 0.56 [0.4 - 0.7] < 0.001
Living district 0.022 0.022
East (ref) - - - -
North 1.70[1.2 — 2.4] 0.004| 1.70[1.2-2.4] 0.003
South 1.01[0.7 — 1.4] 0.949| 1.01[0.7-1.4] 0.948
Central 1.3[0.9-1.8] 0.161 1.3[0.9-1.8] 0.158
West 1.05[0.7 — 1.5] 0.748 1.06[0.7 — 1.5] 0.723
Fathers’ Education
>12 years (ref) - - - -
< 12 years 0.82[0.6 - 1.0] 0.141 0.83[0.6 — 1.1] 0.162
Mother’'s Education
> 12 years (ref) - - - -
< 12 years 0.76 [0.6 — 1.0] 0.083 0.76 [0.5-1.0] 0.077
Perceived health status
Good - - - -
Poor 0.99[0.5-1.8] 0.980 0.99[0.5-1.8] 0.977
Liking school
Yes - - - -
No 0.64[0.5-0.8] <0.001 0.57[0.4 -0.7] < 0.001
Academic Performance
Good - - - -
Poor 0.59[0.5 -0.8] <0.001 0.47[0.3-0.7] < 0.001
Liking school by academic
achievement | - 1.55[0.9 — 2.5] 0.080

Model without interaction: -2 Log likelihood = 18883, Hosmer and Lemeshow Test p-value =
0.143, and Omnibus Tests of Model Coefficients B30Q
Model including interaction between mothers antided education: -2 Log likelihood = 1878.052,
Hosmer and Lemeshow Test p-value =0.361, and Orariiests of Model Coefficients p< 0.001
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| ran the model again without the non-significaatues one after another to
detect the best fit model (Table 6.24). In geneitad, model shows similar results.
Students who reported not liking school were sigaiitly less likely to brush their
teeth than students who reported that they likdob@c(OR= 0.58). Reporting poor
academic performance was negatively associated lwvithing teeth daily (OR=
0.47), (Table 6.24).

Table 6-24. Logistic regression for brushing temthry day to, school performance and liking school

Likelihood
Variables OR [95% C.1.] ratio/ Wald
testP value
School Type
Private School (ref) - - -
Public School 0.55 0.4-0.7 <0.001
Living district 0.003
East (ref) - - -
North 1.83 1.3-26 0.001
South 0.99 0.7-1.4 0.981
Central 1.33 09-1.8 0.091
West 1.13 0.8-1.6 0.477
Mother’s Education
> 12 years (ref) - - -
<12 years 0.72 0.5-0.9 0.023
Liking school
Yes - - -
No 0.58 0.4-0.7 <0.001
Academic Performance
Good - - -
Poor 0.47 0.3-0.7 <0.001

-2 Log likelihood = 1906.984, Hosmer and LemeshastTp-value= 0.507, and Omnibus Tests of
Model Coefficients p< 0.001

6.3.3 Brushing teeth and other oral health hygiene behawurs:

Students who reported having good teeth healtlitingsa dentist during the
past 12 months and never or rarely suffering frestlt pain were significantly more
likely to report brushing their teeth daily. Amotige variables that | adjusted for,
only private school and north district were statadty associated with brushing teeth
daily. Students’ age and fathers’ and mothers’ atlom were not significantly
associated with brushing teeth (Table 6.25).
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Table 6-25. Multiple logistic regression of brughiteeth every day in relation to other oral health
behaviours, adjusting for students’ backgrounds

Likelihood
Variables OR [95% C.1.] ratio/ Wald
testP value
Age (years) 0.9 09-1.0 0.689
School Type
Private School (ref) - - -
Public School 0.6 0.4-0.9 <0.001
Living district 0.036
East (ref) - - -
North 1.7 1.2-25 0.004
South 1.0 07-1.4 0.853
Central 1.2 09-1.8 0.195
West 1.2 0.8-1.7 0.263
Fathers’ Education
>12 years (ref) - - -
< 12 years 0.8 06-11 0.200
Mother’s Education
> 12 years (ref) - - -
< 12 years 0.7 06-1.0 0.121
Perceived teeth health status
Poor - - -
Good 2.7 21-33 <0.001
Visiting dentist during the past 12
months - - -
No (ref) 15 1.2-19 <0.001
Yes
Suffering from teeth pain
Sometimes/usually (ref) - - -
Never/rarely 1.3 1.1-1.7 0.018

-2 Log likelihood = 1828.992.992, Hosmer and Lenogsf est p-value = 0.434, and Omnibus
Tests of Model Coefficients p< 0.001.

The model was re-built without the non-significardriables. Students who
reported good oral health status were statisticaltye likely to brush their teeth every
day (OR=2.7, 95% CI= 2.1-3.f< 0.001). Students who reported visiting a derdist
a check up during the past 12 months were momdylito brush their teeth daily
(OR=1.5, 95%ClI= 1.2-1.9< 0.001). Students who reported never or rarelfjesuf
from teeth pain were significantly more likely toubh their teeth than students who
sometimes or usually felt pain in their teeth (OR3, 95%CI= 1.1-1.7p=0.025),
(Table 6.26).
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Table 6-26. Multiple logistic regression of brughiteeth every day in relation to other oral health

behaviours
Likelihood
Variables OR [95% C.1.] ratio/ Wald
testP value
School Type
Private School (ref) - - -
Public School 0.6 04-0.7 <0.001
Living district 0.002
East (ref) - - -
North 1.9 13-26 <0.001
South 1.0 0.7-14 0.943
Central 1.3 09-18 0.111
West 13 09-18 0.179
Perceived teeth health status
Poor - - -
Good 2.7 21-34 <0.001
Visiting dentist during the past 12
months - - -
No 15 1.2-19 <0.001
Yes
Suffering from teeth pain
Sometimes/usually - - -
Never/rarely 1.3 1.1-17 0.025

-2 Log likelihood = 1893.089, Hosmer and Lemeshowt pevalue = 0.223, and Omnibus Tests of

Model Coefficientgp< 0.001
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6.3.4 The association between brushing teeth every day drthe significant
variables from several models

The final model below (Table 6.27) showed thattlad significant variables
from the separate previous models remained sigmifiassociated with brushing teeth
except father’'s and mother’s education.

Table 6-27. The Final model of the association ketwbrushing teeth and all significant variables

Likelihood
Variables OR [95% C.1.] ratio/ Wald
testP value
Fathers’ Education
>12 years (ref) - - -
< 12 years 0.9 0.7-11 0.442
Mother's Education
>12 years (ref) - - -
< 12 years 0.9 07-1.1 0.137
School Type
Private School (ref) - - -
Public School 0.6 0.5-0.7 < 0.001
Living district 0.025
East (ref) - - -
North 1.8 1.3-26 0.003
South 0.9 0.7-14 0.885
Central 13 09-18 0.177
West 1.2 09-18 0.306
Perceived teeth health status
Poor - - -
Good 2.6 21-33 <0.001
Visiting dentist during the past 12
months
No - - -
Yes 15 1.2-1.9 0.001
Suffering from teeth pain
Sometimes/usually - - -
Never/rarely 1.3 1.1-17 0.025
Liking school
Yes - - -
No 0.7 0.6 -0.9 0.002
Academic Performance
Good - - -
Poor 0.7 0.5-0.9 0.001

-2 Log likelihood = 1829.852, Hosmer and LemeshmstTp-value= 0.475, and Omnibus Tests of
Model Coefficients p< 0.001

207



The model was re-performed without the non-sigaiiic variables (Table
6.28). The significant variables remained the same.

Table 6-28. The final model of the association leetmvbrushing teeth every day and significant
variables only

Likelihood
Variables OR [95% C.1.] ratio/ Wald
testP value
School Type
Private School (ref) - - -
Public School 0.6 05-0.7 <0.001
Living district 0.003
East (ref) - - -
North 1.8 1.3-26 0.001
South 0.9 0.7-14 0.912
Central 1.3 09-18 0.143
West 1.2 09-18 0.228
Perceived teeth health status
Poor - - -
Good 2.6 21-33 <0.001
Visiting dentist during the past 12
months
No - - -
Yes 15 1.2-1.9 0.001
Suffering from teeth pain
Sometimes/usually - - -
Never/rarely 15 1.1-17 0.025
Liking school
Yes - - -
No 0.7 0.6-0.9 0.006
Academic Performance
Good - - -
Poor 0.7 0.5-0.9 0.001

-2 Log likelihood = 1829.852, Hosmer and LemeshmstTp-value= 0.475, and Omnibus Tests of
Model Coefficients p< 0.001
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6.3.5 The association between teeth health status and dent’'s socio
demographic variables:

Model 1 shows that only attending a public schoaswdependently associated
with poor teeth health status. Fathers’ and mott@nslevel of education were at
borderline significance (Table 6.29).

Table 6-29. Multiple logistic regression of pooette health status to student’s backgrounds

Model 1 without interaction Model 2 with interamti
Likelihood Likelihood
ratio/ ratio/ Wald
Variables OR[95% C.l] Waldtest| OR[95% C.l.] testP value
P value
Age (years) 1.05[0.9-1.2] 0.296 1.05[0.9-1.2] 0.286
School Type
Private School (ref) - - - -
Public School 1.36[1.1-1.7] 0.007 1.37[1.1-1.7] 0.006
Living district 0.054 0.055
East (ref) - - - -
North 1.05[0.7 - 1.5] 0.761| 1.04[0.7-1.5] 0.816
South 1.00[0.7-1.4] 0.997| 0.99[0.7-1.4] 0.935
Central 0.79[0.6 — 1.1] 0.164| 0.77[0.6-1.1] 0.135
West 1.32[0.9-1.8] 0.098| 1.29[0.9-1.8] 0.129
Fathers’ Education
> 12 years (ref) - - - -
< 12 years 1.23[0.9-1.8] 0.103 1.7[0.9-3.0] 0.058
Mother’'s Education
> 12 years (ref) - - - -
< 12 years 1.31[0.9-1.7] 0.064 1.51[1.1-2.2] 0.024
Fathers by mother education
interaction 0.66 [0.4 - 1.2] 0.191

Note: teeth health status was dichotomised to gso&oor

Model without interaction: -2 Log likelihood = 868.375, Hosmer and Lemeshow Test p-value =
0.815, and Omnibus Tests of Model Coefficigm.001.

Model including interaction between mothers’ datthers’ education: -2 Log likelihood = 1984.663,
Hosmer and Lemeshow Test p-value= 0.776, and Oranilests of Model Coefficienfs< 0.001

The model was re-run without the non-significantatales (Table 6.30). When |
removed age and living district from the model, Idather's education and low
mother’s education became positively associateth waor teeth health. Attending
public school was positively associated with paamth health. Moreover, fathers’ and
mothers’ low education were significantly assodateith poor teeth health status
(Table 6.30).
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Table 6-30. Multiple logistic regression ofgpdeeth health status to student’s backgrounds

Variables OR [95% C.I.] Likelihood
ratio P value
School Type
Private School (ref) - - -
Public School 1.4 1.1-17 0.005
Fathers’ Education
>12 years (ref) - - -
< 12 years 1.3 11-31 0.040
Mother’s Education
> 12 years (ref) - - -
< 12 years 1.4 11-2.2 0.037

-2 Log likelihood = 1999.041, Hosmer and Lemesh@stTp-value= 0.30, and Omnibus Tests of
Model Coefficientgp< 0.001

6.3.6 The association between teeth health status and dgents’ perceived
health, school performance and liking school:

In the adjusted logistic regression (Table 6.31pd®l 1 showed that self-

reported poor general health status, not likingoetland poor academic performance

were positively associated with poor teeth heal#ftus. Among the variables that |

adjusted for, public school was associated withrpte®th health. | re-ran the

regression again, (Model 2) and there was no sagmif interaction between liking

school and school performance, but it improvedioelel slightly, (Table 6.31).

Table 6-31. Multiple logistic regression for poeeth health to perceived health, school performance

and liking school.

Model 1 without interaction Model 2 with interamti
Likelihood Likelihood
Variables OR [95% C.1.] ratio/Wald | OR [95% C.1.] ratio/ Wald
testP value testP value
Age (years) 1.04[0.9-1.1] 0.407 1.04[0.9-1.1] 0.436
School Type
Private School (ref) - - - -
Public School 1.39[1.1-1.7] 0.006 1.39[1.1-1.8] 0.006
Living district 0.065 0.065
East (ref) - - - -
North 1.06 [0.7 — 1.5] 0.725| 1.05[0.7-1.5] 0.728
South 0.95[0.7 — 1.4] 0.917| 0.98[0.7-1.3] 0.916
Central 0.82[0.6 — 1.1] 0.264| 0.82[0.6-1.1] 0.262
West 1.38[0.9-1.9] 0.069| 1.37[0.9-1.9] 0.072
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Fathers’ Education
>12 years (ref) - - - -
< 12 years 1.17[0.9-1.5] 0.228 1.16 [0.9 - 1.5] 0.247

Mothers’ Education
> 12 years (ref) - - - -
< 12 years 1.26 [0.9 - 1.7] 0.129 1.26[.9-1.7] 0.123

Perceived health status
Good - - - -
Poor 1.95[1.1 - 3.6] 0.034 1.96 [1.1 - 3.6] 0.031

Liking school
Yes - - - -
No 1.43[1.1-1.8] 0.001 154 [1.2-2.0] <0.001

Academic Performance
Good - - - -
Poor 1.69[1.3 —2.2] < 0.001 1.95[1.4-2.8] < 0.001

Liking school by academic
achievement | --ee- 0.64[0.3-1.2] 0.257

Model without interaction: -2 Log likelihood = 194P4, Hosmer and Lemeshow Test p-vatue
0.761, and Omnibus Tests of Model CoefficiertOp01

Model including interaction between mothers’ anithéas’ education: -2 Log likelihood = 1910.141,
Hosmer and Lemeshow Test p-value =0.849, and Orariiests of Model Coefficients p< 0.001

| re-run the model again without the non-significaariables one after another
to detect the best fit model. Poor general hedtitus was associated with poor teeth
health status (OR= 2.02), not liking school and rpperformance in school were
associated with poor teeth health (OR= 1.56) and<Q.01), respectively. Among
the variables that | adjusted for, public schoal &sw mother’'s education were also

associated with poor teeth health (Table 6.32).

Table 6-32. Multiple logistic regression for poeeth health to perceived health, school performance
and liking school.

Variables OR [95% C.1.] Likelihood
ratio P value
School Type
Private School (ref) - - -
Public School 1.40 11-1.8 0.004

Mothers’ Education
> 12 years (ref) - - -
<12 years 1.42 11-19 0.012

Perceived health status
Good - - -
Poor 2.02 1.1-3.8 0.020
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Liking school

Yes - - -
No 1.56 1.2-20 < 0.001
Academic Performance
Good - - -
Poor 2.01 1.4-29 < 0.001

-2 Log likelihood = 1940.190, Hosmer and LemeshastTp-value = 0.975, and Omnibus Tests of

Model Coefficients p< 0.001

6.3.7 The association between teeth health status and ethoral hygiene

behaviours:

The independent associations between teeth heathssand brushing teeth,

suffering from pain and visiting a dentist, whilejasting for students’ socio-

demographic variables was investigated. Table 6sB8ws that not brushing teeth

daily and suffering from teeth pain were indepetigeassociated with poor teeth

health.
Table 6-33. Multiple logistic regression of pooette health status and oral hygiene behaviours
Variables OR [95% C.1.] Likelihood
ratio P value
School Type
Private School (ref) - - -
Public School 1.24 09-16 0.090
Mothers’ Education
> 12 years (ref) - - -
< 12 years 1.27 09-17 0.132
Brushing teeth
= 1 time a day/week - - -
< 1 time a day/week 2.68 21-34 <0.001
Suffering from teeth pain
Never/rarely - - -
Sometimes/usually 3.27 25-4.2 <0.001
Visiting dentist for cheek up
Yes - - -
No 0.90 0.7-11 0.389

-2 Log likelihood = 1787.233, Hosmer and LemeshastTp-value= 0.885, and Omnibus Tests of

Model Coefficients p< 0.001
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| re-built the model without the non significantsodts, one at a time. Not
brushing teeth every day was positively associatiglal poor health status (OR= 2.6,
95% Cl= 2.1-3.3p< 0.001), and experiencing teeth pain sometimeasten was also
positively associated with poor teeth health (OR3; 85% Cl= 2.6 — 4.3< 0.001).
Non significant values were removed, a mother’s Emucation €12 years) became

significantly associated with poor teeth healthi€g.34).

Table 6-34. Multiple logistic regression of pooette health status and brushing teeth and teeth pain

Variables OR [95% C.1.] Likelihood
ratio P value

Mothers’ Education
> 12 years (ref) - - -
< 12 years 14 11-1.38 0.016

Brushing teeth
= 1 time a day/week - - -
< 1time a day/week 2.7 21-33 < 0.001

Suffering from teeth pain
Never/rarely - - -
Sometimes/usually 3.5 26-4.3 <0.001

-2 Log likelihood = 1835.302, Hosmer and LemeshastTp-value= 0.802, and Omnibus Tests of
Model Coefficients p< 0.001.
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6.3.8 The association between poor teeth status and alie significant variables
from several models

The final model below (Table 6.35) showed that pacsidemic performance,
poor general health status, not brushing teethyeday and suffering from teeth pain

frequently remained statistically associated witlbipteeth health status.

Table 6-35. The final model of the association leetmpoor teeth health and significant variablesifro
previous models

Variables OR [95% C.1.] Likelihood
ratio P value
School Type
Private School (ref) - - -
Public School 1.2 09-1.6 0.091

Mothers’ Education
> 12 years (ref) - - -
< 12 years 1.3 09-17 0.075

Liking school
Yes - - -
No 1.2 09-16 0.068

Academic Performance
Good - - -
Poor 1.7 1.3-21 < 0.001

Perceived health status
Good - - -
Poor 2.0 1.1-3.8 0.038

Brushing teeth
= 1 time a day/week - - -
< 1 time a day/week 2.5 19-31 <0.001

Suffering from teeth pain
Never/rarely - - -
Sometimes/usually 3.4 26-4.3 <0.001

-2 Log likelihood = 1768.524, Hosmer and LemeshastTp-value= 0.673, and Omnibus Tests of
Model Coefficients p< 0.001
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The model was performed for the last time withobé tnon-significant
variables (Table 6.36).

Table 6-36. The final model of the associationsveen poor teeth and with the significant variables
only

Variables OR [95% C.1.] Likelihood
ratio P value

Academic Performance

Good - - -

Poor 1.8 1.4-23 <0.001
Perceived health status

Good - - -

Poor 2.0 1.1-3.8 0.034

Brushing teeth
= 1 time a day/week - - -
< 1 time a day/week 2.6 21-33 <0.001

Suffering from teeth pain
Never/rarely - - -
Sometimes/usually 3.4 26-43 <0.001

-2 Log likelihood = 1808.374, Hosmer and LemeshastTp-value= 0.795, and Omnibus Tests of
Model Coefficients p< 0.001
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6.4 Physical activity

6.4.1 The association between physical activity and studés socio-demographic

variables:

Table 6.37 showed that only a student’s age waspieidently associated with

physical activity behaviours. When students’ aggdases they became less likely to

engage in regular physical activity. School typéng district, fathers’ and mothers’

education were not significantly associated withdshts’ physical activity in the

model. The interaction between a father's and m&trezglucation in Model 2 was not

significant.

Table 6-37. Multiple logistic regressions for stat¥e physical activity, according to age, schogey
fathers’ and mothers’ education level and livingtdcts

Model 1 without interaction

Model 2 with interami

Variables OR (95%C.l.) Likelihood OR (95%C.1.) Likelihood
ratio/ Wald ratio/ Wald
testP value testP value

Age (years) 0.8 (0.7-0.9) 0.001 0.8[0.7-0.9] 0.001
School Type
Private School - - - -
Public School 1.1(0.9-1.4) 0.351 1.1[0.9-1.4] 0.349
Living district 0.134 0.136
East - - - -
North 0.8[0.6 -1.2] 0.397| 0.8[0.6 -1.2] 0.395
South 0.9[0.7-1.4] 0.930| 0.9[0.7-1.4] 0.926
Central 0.9[0.7-1.3] 0.737| 0.9[0.7—-1.3] 0.733
West 1.3[0.9-1.9] 0.089| 1.3[0.9-1.9] 0.093
Fathers’ Education
>12 years - 1 - -
<12 years 1.2[0.9-1.5] 0.163 1.2[0.7-2.2] 0.471
Mother’s Education
>12 years - 1 - -
<12 years 0.9(0.7-1.2) 0.620 0.9[0.6 -1.4] 0.728
Fathers by mothers education -
interacton | e e 0.9[0.5-1.8] 0.934

Notes: physical activity was dichotomised to <r@divs.= 3 or more times/week.
Model without interaction: -2 Log likelihood = 18389
Hosmer and Lemeshow Test p-value= 0.176, and Orarliests of Model Coefficients p= 0.010
Model including interaction between mothers’ anithéas’ education: -2 Log likelihood = 1830.582,
Hosmer and Lemeshow Test p-value= 0.015, and Orarilests of Model Coefficients p= 0.017
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So, from both models (Table 6.37) above it appt#asonly age is associated
with practicing physical activity regularly. Whetudents’ age increases, they became
less likely to engage in regular physical activity.

6.4.2 The association between physical activity and pertsed health status,
liking school and school performance:

Model 1 shows that a student’s perceived healttustand liking school were
independently associated with physical activitydebur. In Model 2 the interaction
between school performance and liking school westet. The model found no
significant interaction, and show similar results the other variables. Among the
factors that | adjusted for, only age was assodiatgh physical activity. Fathers’

education was of borderline significance (Table8h.3

Table 6-38. Logistic regression for students’ pbgbkactivity to perceived health status, liking@sch
and school performance adjusted for student’s backgls

Model 1 without interaction Model 2 with interamti
Variables OR [95% C.1.] Likelihood | OR[95% C.l.] Likelihood
ratio/ Wald ratio/ Wald
testP value testP value
Age (years) 0.80.7-0.9] < 0.001 0.80.7-0.9] < 0.00L
School Type
Private School (ref) - - - -
Public School 1.0[0.8-1.4] 0.485 1.0[0.8-1.4] 0.485
Living district 0.111 0.111
East (ref) - - - -
North 0.8]0.6 —1.2] 0.452| 0.8[0.6-1.2] 0.452
South 1.0[0.7 - 1.4] 0.981| 1.0[0.7-1.4] 0.981
Central 0.9]0.7 - 1.3] 0.706| 0.9]0.7-1.3] 0.706
West 1.4[0.9-1.9] 0.067| 1.4[09-1.9] 0.067
Fathers’ Education
>12 years (ref) - - - -
<12 years 1.2[0.9-1.6] 0.090 1.2[0.9-1.6] 0.091
Mother’s Education
> 12 years (ref) - - - -
<12 years 0.9]0.7-1.3] 0.718 0.9[0.7-1.3] 0.718
Perceived health status
Good - - - -
Poor 0.4]0.2-0.9] 0.023 0.4[0.2-0.9] 0.023
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Liking school

Yes - - - -
No 0.7[0.5-0.9] 0.004 0.7[0.5-0.9] 0.016
Academic Performance
Good - - - -
Poor 1.0[0.8 —1.3] 0.748 1.0[0.7 - 1.5] 0.805

Liking school by academic
achievement | - 1.0[0.6 -1.7] 0.983

Model without interaction: -2 Log likelihood = 17903

Hosmer and Lemeshow Test p-value= 0.945, and Orarliests of Model Coefficients p< 0.001
Model including interaction between mothers’ anithéas’ education: -2 Log likelihood = 1790.412,
Hosmer and Lemeshow Test p-value =0.931, and Orarliests of Model Coefficients p< 0.001

| ran the model again without the non significaatiables one at a time (Table
6.39). | found that poor health status and nonhtkschool were negatively associated
with physical activity; students who reported pbealth status or not liking school
were less likely to practice regular physical atiy> 3 times/week), (OR= 0.4) and

(OR=0.7), respectively.

Table 6-39. Logistic regression for students’ pbgkactivity to health status, and liking school.

Variables OR [95% C.1.] Likelihood ratio
P value
Age (years) 0.8 0.8-0.9 <0.001

Fathers’ Education
>12 years (ref) - - -
<12 years 13 11-06 0.020

Perceived health status
Good - - -
Poor 0.4 0.2-0.9 0.030
Liking school
Yes - - -
No 0.7 0.6-0.9 0.005

-2 Log likelihood = 1830.972, Hosmer and LemeshastTp-value = 0.797, and Omnibus
Tests of Model Coefficients p< 0.001
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6.4.3 The association between students’ physical activignd fathers’, mothers’,
siblings’ and peers’ physical activity:

Model 1 (Table 6.40) shows that fathers’, siblingsid peers’ physical activity
were independently associated with students’ physactivity, whereas mothers’
physical behaviour shows a weak association witldesits’ physical activity
behaviour. | checked the interaction between famllysical activity behaviours and
students’ physical activity behaviour. Model 2 sisothat there was no interaction
between fathers’ and mothers’ physical activity &gburs in relation to students’
physical activity behaviours. Also, there was ntefiaction between fathers’ and
siblings’ and mothers’ and siblings’ physical aittivbehaviours in relation to
students’ physical activity behaviours. Only studéage showed a significant reverse

association with physical activity (Table 6.40).

Table 6-40. Logistic regression for students’ pbgbkactivity and fathers’, mothers’, siblings’ and
peers’ physical activity, adjusted for student’skiround.

Model 1 without interaction Model 2 with interamti
Variables OR [95% C.l.] Likelihood OR [95% C.1.] Likelihood
ratio/ Wald ratio/ Wald
testP value testP value
Age (years) 0.85[0.8 —0.9] 0.002 0.85[0.8 —0.9] 0.002
School Type
Private School (ref) - - - -
Public School 1.06 [0.8 — 1.4] 0.637 1.06 [0.8 - 1.4] 0.679
Living district 0.212 0.210
East (ref) - - - -
North 0.83[0.6 —1.2] 0.354| 0.83[0.6-1.2] 0.359
South 0.94[0.6 — 1.4] 0.749| 0.94[0.6-1.4] 0.759
Central 0.98 [0.7 — 1.4] 0.927| 0.98[0.7-1.4] 0.938
West 1.31[0.9-1.9] 0.149| 1.33[0.9-1.9] 0.128
Fathers’ Education
>12 years (ref) - - - -
< 12 years 1.23[0.9 - 1.6] 0.144 1.23[0.9 - 1.6] 0.145
Mother’s Education
> 12 years (ref) - - - -
< 12 years 0.99 [0.7 — 1.4] 0.970 0.97[0.7 - 1.3] 0.876
Peer physical activity < 0.001- <0.001
None of them (ref) - 0.736 - -
Some of them 1.07 [0.7 - 1.6] <0.001| 1.08[0.7-1.6] 0.702
Most of them 3.02[2.0-4.5] 3.07 [2.1- 4.6] <0.001
Fathers physical activity
No - - - -
Yes 1.47[1.1-2.0] 0.020 1.30[0.8 - 2.0] 0.258
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Mothers Physical activity

No - - - -

Yes 1.64[0.9-2.7] 0.053 0.98 [0.4 — 2.6] 0.973
Sibling physical activity

No - - - -

Yes 1.81[1.4-23] <0.001 1.75[1.3-2.3] <0.001

Fathers by mothers physical
activity interaction 2.05[0.7-5.9] 0.185

Fathers by siblings physical
activity interaction 1.1[0.6 —2.1] 0.825

Mothers by sibling physical
activity interaction 1.1[0.4-3.2] 0.795

Model without interaction: -2 Log likelihood = 16895, Hosmer and Lemeshow Test p-value = 0.876,
and Omnibus Tests of Model Coefficients p< 0.001

Model including interaction between mothers antidas education: -2 Log likelihood = 1676.402,
Hosmer and Lemeshow Test p-value=0.790, and Omflibsis of Model Coefficients p< 0.001

| re-built the model without the non significantriadoles. Students who reported
most of their friends practising physical activiggularly during the week were more
likely to practise physical regularly. Students whdather and at least one of their
siblings practised physical activity regularly wearere likely to practise physical

activity (> 3 or more times/week), (Table 6.41).

Table 6-41. The association between students gdilyasctivities and peers, fathers, and siblings
physical activities

Variables OR [95% C.I.] Likelihood ratio/
Wald testP value
Age (years) 0.87 0.8-0.9 0.005
Peer physical behaviours <0.001
None of them (ref) - - -
Some of them 1.07 0.7-1.6 0.738
Most of them 3.13 21-46 <0.001
Fathers physical behaviours
No - - -
Yes 1.49 11-20 <0.001
Sibling physical behaviours
No - - -
Yes 1.85 15-23 <0.001

-2 Log likelihood = 1726.949, Hosmer and LemeshastTp = 0.912, and Omnibus Tests of
Model Coefficients p<0.001
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6.4.4 The association of student’s physical activity andther health-related
behaviours:

The association between students’ physical actigitgd other health related
behaviours, adjusting for students’ background wagstigated (Table 6.42). The
model shows that students’ BMI, not brushing testy and did not fight during the
last 12 months have inverse associations with jgragtregular physical activity. It
means that students whose had greater BMI, didongth their teeth, and did not
engage in physical fighting were more likely to poactise physical activity regularly
(> 3 times/week). Students who were not smoking, neemting to use drugs or
alcohol, never/rarely feeling lonely and have bdanght about the benefits of
practising physical activity were more likely toaptice physical activity regularly
during the week (Table 6.42).

Table 6-42. Logistic regression for students’ pbgbkactivity and other risk behaviours adjusted for
students’ background.

Likelihood
Variables OR [95% C.1] ratio/ Wald
testP value
Age (years) 0.94 0.8-1.0 0.155
BMI 0.27 01-04 <0.001
Fathers’ Education
>12 years (ref) - - -
< 12 years 1.22 09-16 0.173
Mother’s Education
>12 years (ref) - - -
< 12 years 0.87 06-12 0.393
School type
Private(ref) - - -
Public 1.15 09-15 0.309
Living district 0.120
East (ref) - - -
North 0.92 06-14 0.681
South 1.12 0.7-1.6 0.577
Central 1.07 0.7-15 0.742
West 1.54 11-22 0.027
Brushing teeth
= 1 time a day/week - - -
< 1 time a day/week 0.69 0.5-0.9 0.003
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Eating breakfast

= 5 days/week - - -
< 5 days/week 0.81 05-0.8 0.104

Smoking
Current smoking (ref) - -
Non-smoking 1.62 1.1-23 0.007

Want to use drugs or alcohol
Yes (ref) - - -
No 1.90 12-29 0.004

Physical fight
Yes (ref) - - -
No 0.71 05-0.9 0.014

Threaten or injured by weapons
Yes (ref) - - -
No 0.76 05-11 0.109

Carry weapons
Yes (ref) - - -
No 1.07 08-14 0.652

Performing Car Drifting
Yes (ref) - - -
No 1.18 09-1.6 0.277

Join people performing car drifting
Yes (ref)

No - - -

11 08-14 0.548

Been Bullied by others
Yes (ref) - - -
No 1.22 09-16 0.209

Bullies others
Yes (ref) - - -

No 0.95 07-1.3 0.737

Abused by teacher
Yes (ref) - - -

No 1.07 08 -14 0.619

Abused by family
Yes (ref) - - -
No 0.83 06 —11 0.193

Feeling lonely
Sometime/most of the time (ref) - - -
Never/ rarely 1.4 1.1-2.0 0.024

Taught about the benefit of
practicing physical activity
No (ref) - - -
Yes 1.48 12-19 <0.001

-2 Log likelihood = 1603.633, Hosmer and LemeshoestTp-value= 0.349, and Omnibus Tests of
Model Coefficients p< 0.001
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The model was re-built removing non significantiabales one-by one from
the model (Table 6.43). It showed the same resahyy the variables in the first
model were independently associated with practipimgsical activity. Students with
higher BMI were less likely to engage in physicetivaty regularly. Students who did
not brush their teeth daily were less likely thaundsents brushing their teeth daily to
practise physical activity regularly. Non smokinmidents were significantly more
likely than smokers to practise physical activiBpudents who stated ‘No’ for wanting
to use drugs or alcohol to feel good were mordylikean students who stated ‘Yes’ to
be engaged in regular physical activity. Student® wlid not engaged in physical
fights were less likely to practise physical adtiviNot feeling lonely was associated
with regular physical activity. Students who repdrbeing taught about the benefits
of physical activity in school were more likely teport regular physical activity than

students who do not know about the benefits of ighysctivity (Table 6.43).

Table 6-43. Logistic regression for students’ pbgbkactivity and other risk behaviours adjusted for
students’ background

Variables OR [95% C.1.] Likelihood
ratio P value
BMI 0.27 0.2-04 <0.001

Brushing teeth
= 1 time a day/week - - -
< 1 time a day/week 0.72 0.6-0.9 0.005

Smoking
Current smoking (ref) - - -
Non-smoking 1.72 1.2-23 0.001
Want to use drugs or alcohol
Yes (ref) - - -
No 1.77 12-26 0.005
Physical fight
Yes (ref) - - -
No 0.78 0.3-0.8 0.037

Feeling lonely
Sometime/most of the time - - -
Never/ rarely 1.46 1.1-1.9 0.012

Taught about the benefit of
practising physical activity
No (ref) - - -
Yes 1.52 12-19 <0.001

-2 Log likelihood = 1716.138, Hosmer and LemeshastTp-value= 0.692, and Omnibus
Tests of Model Coefficients p< 0.001
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6.4.5 The association between students’ physical activignd all the significant
variables from the previous models

The final model (Table 6.44) showed that beingvactor >3 days a week was
positively associated with low BMI, not being a ¢«@n not wanting to use drugs or
alcohol, brushing teeth daily, not feeling lonediblings, father and peers practicing

physical activity every week.

Table 6-44. The Final model of the association ketwphysical activity and the significant variables
from previous model

Variables OR [95% C.1.] Likelihood ratio/
Wald testP value
Age (years) 0.9 08-1.1 0.244

Fathers’ Education
>12 years (ref) - - -
<12 years 1.2 09-16 0.116

Perceived health status
Good - - -
Poor 0.6 03-14 0.258
Liking school
Yes - - -
No 0.9 0.7-1.2 0.397
Peer physical behaviours <0.001
None of them (ref) - - -
Some of them 1.0 0.7-16 0.805
Most of them 2.9 21-44 <0.001
Fathers physical behaviours
No - - -
Yes 1.7 1.2-23 0.002
Sibling physical behaviours
No - - -
Yes 1.7 13-22 <0.001
BMI 0.3 02-05 <0.001
Smoking
Current smoking (ref) - -
Non-smoking 1.6 1.1-23 0.008
Want to use drugs or alcohol
Yes (ref) - - -
No 2.1 1.3-3.2 0.001
Physical fight
Yes (ref) - - -
No 0.8 06-1.0 0.133
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Brushing teeth
= 1 time a day/week - - -
< 1 time a day/week 0.7 0.6-0.9 0.044

Feeling lonely
Sometime/most of the time (ref) - - -
Never/ rarely 1.4 1.1-2.0 0.039

Taught about the benefit of
practicing physical activity
No (ref) - - -
Yes 1.3 09-1.8 0.085

-2 Log likelihood = 1549.485, Hosmer and LemeshmstTp-value= 0.222, and Omnibus Tests of
Model Coefficients p< 0.001

The model was re-built with the significant vategafter removing the non-

significant variables (Table 6.45).

Table 6-45. The final model of the association lesmvphysical activity and other significant varéebl
Likelihood ratio/

Variables OR [95% C.1.] Wald testP
value
Peer physical behaviours <0.001
None of them (ref) - - -
Some of them 1.0 0.7-16 0.823
Most of them 3.0 20-45 <0.001
Fathers physical behaviours
No - - -
Yes 1.6 12-22 0.004
Sibling physical behaviours
No - - -
Yes 1.7 13-22 <0.001
BMI 0.3 0.2-05 <0.001
Smoking
Current smoking (ref) - -
Non-smoking 15 1.1-21 0.010
Want to use drugs or alcohol
Yes (ref) - - -
No 1.8 1.3-32 0.005

Brushing teeth
= 1 time a day/week - - -
< 1 time a day/week 0.7 0.6-0.9 0.021

Feeling lonely
Sometime/most of the time (ref) - - -
Never/ rarely 1.4 1.1-2.0 0.010

-2 Log likelihood = 1635.261, Hosmer and LemeshmstTp-value= 0.419, and Omnibus Tests of
Model Coefficients p< 0.001
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6.4.6 The association between practising physical actiwitat school and students
background

In Table 6.46, students’ age was negatively assatiwith practising physical
activity at school. When age increases, studerdsrbe less likely to engage in sports
classes at schools. Students living in the cedisdtict of the city were more likely to
engage in sport class at school. This model shoaveteak association between a
father's education and a student’'s engagement antssglasses at school. Students
whose father’'s education wasl2 years were more likely to engage in sportsselas
at school. No interaction between a father's andherts education was found in
Model 2 (Table 6.46).

Table 6-46. Multiple logistic regression for stutiémphysical activity behaviour in school and stoisé
background

Model 1 without interaction Model 2 with interamti
Likelihood Likelihood
Variables OR[95% C.l.]  ratio/Wald OR[95% C.l.]  ratio/Wald
testP value testP value
Age (years) 0.7[0.7-0.9] <0.001 0.8[0.7-0.8] < 0.001
School Type
Private School (ref) - - - -
Public School 0.8[0.6 —1.0] 0.159 0.8 [0.6 —1.0] 0.162
Living district 0.005 0.006
East (ref) - - - -
North 1.3[0.9-1.8] 0.161| 1.3[0.9-1.8] 0.166
South 0.9[0.6 -1.3] 0.578| 0.9[0.6-1.3] 0.565
Central 1.6[1.1-2.3] 0.005 1.6[1.1-2.3] 0.006
West 1.4[0.9 - 2.0] 0.057| 1.4[0.9-2.0] 0.063
Fathers’ Education
> 12 years (ref) - 1 - -
< 12 years 1.3[1.0-1.7] 0.050 1.4[0.7 - 2.6] 0.268
Mother’s Education
> 12 years (ref) - 1 - -
< 12 years 0.9[0.7-1.3] 0.724 0.9[0.6—1.4] 0.898
Father's by mother’s --
education interaction 0.9[0.4-1.7] 0.776

Model without interaction: -2 Log likelihood = 1824, Hosmer and Lemeshow Test p-value= 0.090,
and Omnibus Tests of Model Coefficients p< 0.001

Model including interaction between mothers’ anithéais, education: -2 Log likelihood = 1825.713,
Hosmer and Lemeshow Test p-value = 0.043, and Quanilests of Model Coefficients p< 0.001
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| re-built the model without non-significant varlab. The model showed the
same result for a student’'s age and living distrieit the association between a
father's education and physical activity in schda@nged slightly. | can conclude that
younger adolescents students live in the centsttich of the city were more likely to

take part in sports classes at school (Table 6.47).

Table 6-47. Physical activity behaviour in schowdl students’ background

Likelihood
Variables OR [95% C.1.] ratio/ Wald
testP value
Age (years) 0.77 0.7-0.8 <0.001
Living district 0.005
East (ref) - - -
North 1.26 09-18 0.194
South 0.91 06-1.3 0.600
Central 1.67 12-24 0.004
West 1.35 09-19 0.087

2 Log likelihood = 1859.206, Hosmer and Lemeshowt pevalue = 0.700, and Omnibus
Tests of Model Coefficients p<0.001

6.4.7 The association between physical activity in schoahd perceived health
status, liking school and school performance:

Model 1 (Table 6.48) showed that poor health statasliking school and poor
academic performance were all independently assaciaith not practicing physical
activity at school. Among the variables that | atial for, students’ age, living in the
central district and fathers’ education were asged with practicing physical activity.
In Model 2, it has been shown that there was reraction between liking school and
school performance in relation to practising phgsiactivity in sports classes in

school.

Table 6-48. Logistic regression of practising phgbactivity at school and students perceived healt
status, liking school and school performance

Model 1 without interaction Model 2 with interamti
Likelihood Likelihood
Variables OR[95% C.1.] ratio/ Wald OR [95% C.1.] ratio/ Wald
testP value testP value
Age (years) 0.8[0.7-0.9] < 0.001 0.8[0.7-0.9] < 0.001
School Type
Private School (ref) - - - -
Public School 0.8[0.6 —1.0] 0.065 0.7 0.6 — 1.0] 0.066
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Living district 0.004 0.005
East (ref) - - - -
North 1.2[0.9-1.9] 0.204| 1.3[0.9-1.8] 0.204
South 0.9[0.6 —1.2] 0.503| 0.9[0.6-1.3] 0.504
Central 1.7[1.1-2.4] 0.005 1.7[1.2-24] 0.005
West 1.4[0.9-1.9] 0.089| 1.4[0.9-1.9] 0.091
Fathers’ Education
>12 years (ref) - 1 - -
<12 years 14[1.1-1.8] 0.010 1.4[1.1-1.9] 0.012
Mother’'s Education
> 12 years (ref) - 1 - -
<12 years 0.9[0.7-1.3] 0.919 0.9[0.7-1.3] 0.986
Perceived health status
Good - - - -
Poor 0.5[0.3-0.9] 0.014 0.5[0.3-0.9] 0.021
Liking school
Yes - 1 - -
No 0.6 [0.5-0.8] <0.001 0.6 [0.5-0.8] 0.002
Academic Performance
Good - 1 - -
Poor 0.7[0.5 —0.9] 0.007 0.7[0.5-1.1] 0.188
Liking school by
academic achievement | ------- 0.8[0.5-1.4] 0.483

Model without interaction: -2 Log likelihood = 17832, Hosmer and Lemeshow Test p-value= 0.618,
and Omnibus Tests of Model Coefficients p< 0.001

Model including interaction between mothers’ anithéas’ education: -2 Log likelihood = 1750.345,
Hosmer and Lemeshow Test p-value= 0.963, and Orarliests of Model Coefficients p< 0.001

| re-built the model again with only the signifitavariables. Students who
reported poor health status were less likely toctma physical activity at school
(OR=0.49). Also, students not liking school and wheported poor academic
performance were less likely to practice physiadlvay at school (OR= 0.63) and
(OR= 0.70) respectively. Among the variables thatljusted for, school type became
associated with physical activity in school. Studestudying in public schools were

less likely to participate in physical activity seshool (Table 6.49).

Table 6-49. Physical activity at school and stusi@atrceived health status, liking school and school
performance

Variables Likelihood
OR [95% C.I.] ratio/ Wald
testP value
Age (years) 0.78 0.7-0.9 <0.001
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School Type
Private School (ref) - -
Public School 0.77 0.6 -0.9 0.038

Living district 0.004
East (ref) - - -
North 1.24 08-1.8 0.240
South 0.90 06-1.3 0.542
Central 1.72 12-24 0.003
West 1.33 09-1.9 0.112

Fathers’ Education
>12 years (ref) - - -
< 12 years 1.41 11-1.8 0.009

Perceived health status
Good - - -
Poor 0.49 0.3-0.9 0.010

Liking school
Yes - - -
No 0.63 05-0.8 <0.001

Academic Performance
Good - - -
Poor 0.70 0.5-0.9 0.006

-2 Log likelihood = 1781.586, Hosmer and LemeshmstTp-value= 0.398, and Omnibus Tests of
Model Coefficients p< 0.001
Note that type of school improved when we removedher’s education from the model.
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6.5 Current smoking
6.5.1 The association of current smoking status and stuaés background:

In Model 1 (Table 6.50) students’ age, school typ#g district, and mothers’
education were associated with smoking status. ¢figlye was associated with an
increased odds of being current smoker, studyingrigate school increases the
likelihood of being current smokers, students whosthers were less educated were
less likely to be smokers, and students’ livinghe north and in the south districts
were more likely to smoke. In (Model 2), there wuasinteraction between father’s
and mother’s education in relation to smoking bénae.

Table 6-50. Multiple logistic regression for stutiérurrent smoking, according to students’
background

Model 1 without interaction Model 2 with interami
Variables Likelihood Likelihood
OR [95% C.1] ratio/ Wald OR [95% C.I.]  ratio/Wald

testP value testP value
Age (years) 1.68[1.5-1.9] <0.001 1.7[1.5-1.9] < 0.001
School Type

Private School (ref) - - - -
Public School 0.67 [0.5—-0.9] 0.006 0.7]0.5-0.9] 0.006

Fathers’ Education
>12 years (ref) - - - -
< 12 years 1.26 [0.9 - 1.7] 0.149 1.2[0.6 - 2.3] 0.578

Mother’s Education
> 12 years (ref) - - - -
< 12 years 0.69[0.5-0.9] 0.048 0.7 [0.4-1.1] 0.098

Living district 0.139 0.137
East (ref) - - - -
North 1.61[1.1-2.5] 0.034| 1.6[1.0-2.5] 0.033
South 1.60[1.1-24] 0.026| 1.6[1.1-2.4] 0.025
Central 1.21[0.8-1.9] 0.375| 1.2[0.8-1.9] 0.370
West 1.29[0.8 —2.0] 0.238| 1.3[0.8-2.0] 0.233

Fathers by mothers
educaton | s e 1.1(0.5-2.2) 0.867

Notes: smoking behaviour dichotomised to Non smeker Current smoking

Model without interaction: -2 Log likelihood = 13242, Hosmer and Lemeshow Test p-value= 0.098,
and Omnibus Tests of Model Coefficients p< 0.001

Model including interaction between mothers antided education: -2 Log likelihood = 1394.184,
Hosmer and Lemeshow Test p-value =0.044, and Orariilests of Model Coefficients p < 0.001
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The model was re-built again without fathers’ ediaca since it was non-
significant in the first model (Table 6.51). Hemegthers’ education and living in the
north district became non significant in the modetan conclude that higher age is
associated with smoking behaviours. Public schiumlets are less likely than private
school to be smokers. Living in the south of thiy evas associated with smoking
behaviours. Mothers’ education and living in thethdlistrict had a weak association
with smoking behaviours among the participantsis study (Table 6.51).

Table 6-51. Multiple logistic regression for stutiésmoking behaviours, according to students’
background

Likelihood ratio/

Variables OR [95% C.1.] Wald testP
value
Age (years) 1.69 15-19 < 0.001
School Type
Private School (ref) - - -
Public School 0.68 05-0.9 0.007

Mother’s Education
> 12 years (ref) - - -
< 12 years 0.76 05-11 0.112

Living district 0.137
East (ref) - - -
North 1.50 09-23 0.065
South 1.57 11-2.4 0.032
Central 1.17 0.8-2.8 0.475
West 1.29 0.8-2.0 0.234

-2 Log likelihood = 1405.913, Hosmer and LemeshastTp-value = 0.366, and Omnibus Tests of
Model Coefficients p< 0.001

The model was re-built again without mothers’ ediocaand living district
(Table 6.52). | conclude that smoking behavioureases as students’ age increases.

Students in public school were less likely thawvaie schools students to be smokers.

Table 6-52. Multiple logistic regression for stutiérurrent smoking status, according to students’
background

Variables OR [95% C.1.] Likelihood ratio
P value
Age (years) 1.66 15-19 <0.001
School Type
Private School (ref) - - -
Public School 0.68 0.5-0.9 0.006

-2 Log likelihood = 1435.654, Hosmer and LemeshastTp-value = 0.314 and Omnibus Tests of
Model Coefficients p< 0.001
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6.5.2 The association between students’ current smokindagus and student’'s
health status, liking school and school performance

While adjusting for students’ socio-demographic iatales, perceived poor
health status and not liking school were indepettglemssociated with smoking
behaviours among students in our sample. Poor adadperformance was of
borderline significance (Table 6.53). | re-ran thedel regression without the non
significant variables. It showed similar resultsohclude that having a poor perceived
health status and ‘not liking school’ are indepertiyeassociated with smoking. There
iIs weak evidence that academic performance is srgntly associated with

smoking.

Table 6-53. Logistic regression analysis for stuslenrrent smoking status in relation to students’
academic performance, liking school and healthustat

Model 1 without interaction Model 2 with interaatio
Likelihood Likelihood
Variables OR [95% C.1.] ratio/ Wald OR[95% C.l.]  ratio/ Wald
testP value testP value
Age (years) 1.70[1.5-1.9] <0.001 1.71[1.5-1.9] <0.00
School Type
Private School (ref) - - - -
Public School 0.69[0.5-0.9] 0.012 0.69[0.5-0.9] 0.012
Fathers’ Education
>12 years (ref) - - - -
< 12 years 1.18[0.8 - 1.6] 0.331 1.2[0.8-1.6] 0.320
Mother’'s Education
> 12 years (ref) - - - -
< 12 years 0.66 [0.5-0.9] 0.031 0.7 [0.5-0.9] 0.031
Living district 0.215 0.218
East (ref) - - - -
North 1.58 [1.1-2.5] 0.049| 1.58[1.1-2.5] 0.049
South 1.50[1.0 - 2.3] 0.064| 1.50