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Childhood malnutrition is increasing rapidly and contribute to adverse health
consequences that may persist into adulthood. This quasi-experimental study
aimed to evaluate the effectiveness of School Nutrition Programme (SNP) in
improving knowledge, attitude and practice on nutrition, eating behaviours,
physical activity, body composition, psychological distress, cognitive
performance and healthy-related quality of life before the programme, after the
programme and three-month follow-up after the programme between
intervention and comparison groups.

A total of 532 primary school children (Standard 1-5) from six selected schools
(251 children from three intervention schools and 272 children from three
comparison schools) in Batu Pahat District, Johor participated in this study. In
the present study, the SNP consisted of two main components, namely nutrition
education and healthy school food environment to improve knowledge, attitude
and practice on nutrition in intervention group and facilitate them with the
environment to practise healthy eating habits over a period of three months. The
children in the intervention group participated in three School Nutrition
Campaigns in addition to the standard Physical and Health Curriculum. The
children in the comparison group received only standard Physical and Health
Curriculum. School canteen food handlers were reminded to follow canteen
guidelines by the Ministry of Education.

All children completed anthropometric measurements and a set of self-
administered questionnaires that assessed knowledge, attitude and practice on
nutrition, eating behaviours, physical activity, psychological distress and health-
related quality of life. Cognitive performance of the children was assessed by
using the Raven’s Coloured Progressive Matrices. All outcome measures were
assessed at the beginning of the programme before the programme started (Pre-



Intervention), one-week right after completing the School Nutrition Campaigns
(Post-Intervention 1) and after three months follow-up without intervention (Post-
Intervention 1), respectively. Process evaluation of the SNP comprised
evaluation of the attendance rate of intervention group and programme feedback
by teachers and children among the intervention group.

At Pre-intervention of the study, the prevalence of thinness and stunting were
7.8% and 5.8%, respectively; whereas the prevalence of overweight and obesity
were 13.4% and 16.6%, respectively. After Post-Intervention | and Post-
Intervention II, the intervention group had higher knowledge, attitude and
practice on nutrition, more frequent consumption of breakfast, lunch, dinner and
morning tea, lower body weight and BMI-for-age (z-score), higher physical
activity, higher cognitive performance and better health-related quality of life
(p<0.05) as compared to the comparison group. However, no significant
differences were observed in afternoon tea snacking, supper snacking, height
and psychological distress between intervention and comparison groups after
three months of SNP. All the teachers (100.0%) were satisfied with the SNP, and
all of them were confident in delivering the nutrition education to the children. All
the children (100.0%) liked the School Nutrition Campaigns.

In conclusion, SNP was effective in improving knowledge on nutrition, eating
behaviours, physical activity, cognitive performance and health-related quality of
life and reducing BMI-for-age z-score among Batu Pahat primary school children.
Hence, the SNP is highly recommended to be rolled-out to all Malaysian primary
schools.
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Kekurangan zat makanan di kalangan kanak-kanak semakin meningkat dengan
pesat dan menyumbang kepada kesan buruk kesihatan yang mungkin
berterusan sehingga ke zaman dewasa. Kajian kuasi eksperimen ini bertujuan
untuk menilai keberkesanan sebelum dan selepas serta tindakan susulan
selepas tiga bulan Program Pemakanan Sekolah dijalankan terhadap kumpulan
intervensi dan kumpulan perbandingan dalam meningkatkan pengetahuan,
sikap dan amalan pemakanan, tingkah laku semasa makan, aktiviti fizikal,
komposisi tubuh, tekanan psikologi, prestasi kognitif dan kualiti kehidupan yang
sihat.

Seramai 532 orang murid sekolah rendah yang terdiri daripada Darjah 1-5 dari
enam buah sekolah rendah yang terpilih (251 orang murid dari tiga sekolah
intervensi dan 272 orang murid dari tiga sekolah perbandingan) di Daerah Batu
Pahat, Johor telah mengambil bahagian dalam kajian ini. Dalam kajian ini,
Program Pemakanan Sekolah terdiri daripada dua komponen, iaitu pendidikan
pemakanan dan persekitaran makanan sekolah yang sihat untuk meningkatkan
pengetahuan, sikap dan amalan pemakanan di kalangan kumpulan intervensi
dan menyediakan persekitran untuk amalan tabiat pemakanan yang sihat
sepanjang tiga bulan. Kanak-kanak yang berada di dalam kumpulan intervensi
telah mengambil bahagian dalam Kempen Pemakanan Sekolah sebagai
tambahan kepada kurikulum Pendidikan Jasmani dan Kesihatan yang sedia ada.
Manakala kanak-kanak dalam kumpulan perbandingan telah mengikut
kurikulum Pendidikan Jasmani dan Kesihatan dan penjualan makanan dan
minuman di kantin sekolah adalah tertakluk kepada garis panduan kantin
Kementerian Pendidikan Malaysia.



Semua kanak-kanak telah melengkapkan pengukuran antropometri dan
menjawab satu set soal selidik tentang pengetahuan, sikap dan amalan
pemakanan, tingkah laku semasa makan, aktiviti fizikal, tekanan psikologi dan
kualiti hidup yang berkaitan kesihatan kanak-kanak. Prestasi kognitif dinilai
dengan menggunakan Raven’s Coloured Progressive Matrices. Semua hasil
dinilai sebelum program bermula (Pre-Intervensi), seminggu selepas Kempen
Pemakanan Sekolah diselesaikan (Pasca-Intervensi I) dan tindakan susulan tiga
bulan tanpa intervensi (Pasca-Intervensi Il). Penilaian proses Program
Pemakanan Sekolah terdiri daripada kehadiran kelompok intervensi dan
maklum balas program daripada guru dan kanak-kanak daripada kalangan
kumpulan intervensi.

Sebelum intervensi dijalankan, prevalen susut dan bantut di kalangan kanak-
kanak adalah 7.8% dan 5.8%, manakala prevalen berlebihan berat badan dan
obesiti adalah 13.4% dan 16.6%. Setelah intervensi dijalankan, kumpulan
intervensi mempunyai pengetahuan, sikap dan amalan yang lebih tinggi
terhadap pemakanan, pengambilan lebih kerap sarapan, makan tengahari,
makan malam dan minum pagi, berat badan dan BMI untuk umur (skor z) yang
lebih rendah, aktiviti fizikal yang lebih tinggi, prestasi kognitif yang lebih tinggi
dan kualiti kehidupan yang lebih baik berkaitan kesihatan (p<0.05) berbanding
kumpulan perbandingan. Walau bagaimanapun, tiada perbezaan yang ketara
diperhatikan pada snek minum petang, snek minum malam, ketinggian dan
tekanan psikologi antara kumpulan intervensi dan perbandingan selepas tiga
bulan intervensi dijalankan. Semua guru (100.0%) berpuas hati dengan Program
Pemakanan Sekolah, dan mereka semua berkeyakinan dalam menyampaikan
Pendidikan pemakanan kepada kanak-kanak. Semua kanak-kanak (100.0%)
menyukai Program Pemakanan Sekolah ini.

Kesimpulannya, Program Pemakanan Sekolah berkesan dalam meningkatkan
pengetahuan tentang pemakanan, tingkah laku semasa makan, aktiviti fizikal,
prestasi kognitif dan kualiti kehidupan yang berkaitan dengan kesihatan dan
mengurangkan skor BMI untuk umur di kalangan kanak-kanak sekolah rendah
Batu Pahat. Oleh itu, Program Pemakanan Sekolah amat disyorkan untuk
melancarkan ke semua sekolah rendah di Malaysia.
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CHAPTER 1

INTRODUCTION

11 Background of the Study

Malnutrition refers to deficiencies, excesses or imbalances in a person’s intake
of energy and/or nutrients (World Health Organization [WHQ], 2018a). The term
malnutrition covers two broad groups of conditions, which are undernutrition and
overnutrition. Undernutrition include stunting (low height-for-age), wasting (low
weight-for-height), underweight (low weight-for-age) and micronutrient
deficiencies or insufficiencies (a lack of important vitamins and minerals) (WHO,
2018a). Meanwhile, overnutrition include overweight and obesity with frequent
and habitual over consumption of nutrients by eating too much food (Langford et
al., 2014).

The global double burden of malnutrition showed that 51 million children under
five years of age were wasted and 151 million were stunted; and the number of
overweight or obese children under the age of five were 38 million in the year
2017 (WHO, 2018b). The number of overweight children under five increased
from 30.4 million in year 2000 to 38 million in year 2017. Childhood overweight
and obesity in both developed and developing countries are increasing rapidly
and is perceived as a major public health concern to many health authorities
(WHO, 2006). The growth and development of children (aged 7-9 years) and
adolescents (aged 10-12 years) could be affected as well as their future
livelihood as adults in future.

Based on a report by WHO on children under five with malnutrition, more than
half of stunted children, more than two third of wasted children and almost half
of overweight children lived in Asia (WHO, 2018b). Malaysia faced the problem
of dual burden of malnutrition (Khambalia, Lim, Gill, & Bulgiba, 2012; Poh et al.,
2013), sometimes within the same family (Khor & Sharif, 2003). The South East
Asia Nutrition Survey of Malaysian children (SEANUTS Malaysia) showed that
the prevalence of undernutrition was 13.8% and overnutrition was 21.6% among
children from aged 7 to 12 years (Poh et al., 2013).

In year 2015, MyBreakfast Study reported that Malaysian children aged 6 to 17
years old with overweight and obesity problems were observed as 14.0% and
14.4%, respectively; on the other hand, 6.4% had thinness and 7.2% were
stunted (Tee et al., 2015). Based on the recent National Health and Morbidity
Survey 2017: Adolescent Nutrition Survey (NHMS 2017), the prevalence of
thinness and stunting among children 10 to 12 years old were 6.7% and 7.8%,
respectively; while prevalence of overweight and obesity were 16.3% and 17.4%,
respectively (Institut of Public Health [IPH], 2017). Therefore, actions should be

1



taken to combat the dual burden of malnutrition, especially overweight and
obesity problems among children.

The National Standard of Physical Fitness (SEGAK) from the Ministry of
Education (MOE) reported the nutritional status among 18,987 students aged
10-12 years from Batu Pahat district (Batu Pahat Education Office, 2014). The
prevalence of overweight and obesity was 17.4% and 15.4% respectively, higher
than the prevalence from NHMS 2017 (IPH, 2017) and MyBreakfast study (Tee
et al., 2015); while the prevalence of thinness and stunting was 8.0% and 9.4%,
respectively. With the high prevalence of overweight and obesity and the
existence of thinness and stunting in Batu Pahat school-aged children, there is
an urgent need for an intervention programme to be implemented among primary
school children in Batu Pahat District.

Malnutrition during childhood may contribute to adverse health consequences.
Undernutrition may increase risk of impaired physical and cognitive development,
as well as morbidity and mortality during childhood (Lazzeri et al., 2008; Luder &
Alton, 2005). On the other hand, overnutrition such as overweight and obesity
are likely to lead to the development of non-communicable chronic diseases
(WHO, 2016a). Children who are obese have a greater risk of high blood
pressure and high cholesterol during childhood (Freedman, Mei, Srinivasan,
Berenson, & Dietz, 2007); and also, breathing problems, such as sleep apnea
and asthma (Han & Lawlor, 2010); increased risk of impaired glucose tolerance,
insulin resistance and type 2 diabetes in adulthood (Whitlock, Williams, Gold,
Smith, & Shipman, 2005).

Studies showed that obese children were prone to have higher risk of
psychological distress such as depression, behavioural problems and issues in
school, which may cause low self-esteem, low quality of life and cognitive deficits
(Halfon, Larson, & Slusser, 2013; Morrison, Shin, Tarnopolsky, & Taylor, 2015;
Smith, Hay, Campbell, & Trollor, 2011; Taylor, Forhan, Vigod, Mcintyre, &
Morrison, 2013). From an economic viewpoint, obesity places a strain on the
healthcare system (Ickes, McMullen, Haider, & Sharma, 2014; Withrow & Alter,
2011). Knowing the consequences of malnutrition among primary school
children, a study is needed to determine potential school nutrition programmes
in primary school that can effectively overcome this public health concern.

1.2 Problem Statement

In United States, Brazil and China, the overweight epidemic has increased at a
faster rate in children than in adults (Popkin, Conde, Hou, & Monteiro, 2006).
The recent National Health and Nutrition Examination Survey (NHANES)
reported that 31.7% of 2-19 years old children in the United States were
overweight and 16.9% were obese, which indicates that overweight and obesity



problems have become more prevalent than underweight among children in the
United States (Ogden, Carroll, Kit, & Flegal, 2012).

In Malaysia, studies have also shown that the problem of overweight and obesity
were more prevalent than the problem of thinness and stunting (Shariff et al.,
2008; Soo, Manan, Manaf, & Lee, 2011). The NHMS (2017) showed that the
prevalence of overnutrition (overweight 16.3% and obesity 17.4%, respectively)
was higher than the prevalence of undernutrition (thinness 6.7% and stunting
7.8%, respectively) among Malaysian children aged 10 to 12 years (IPH, 2017).
Therefore, the National Plan of Action for Nutrition of Malaysia Il (2016-2025)
has emphasised the reduction of the incidence of overweight and obesity among
primary school children in Malaysia as one of its key strategies (Ministry of Health
[MOH], 2015).

There are many factors that contribute towards overweight and obesity problems.
A cohort study showed that high birth weight, maternal smoking, parental obesity,
poor sleep duration and sedentary behaviour were independently associated
with increased prevalence of obesity at age 7 (Reilly et al., 2005). Childhood
obesity is also associated with unhealthy eating and sedentary activities
(Langford et al., 2014). Previous studies reported that Malaysian primary school
children are at risk of poor dietary behaviours, including breakfast skipping, low
fruits and vegetables intake, unhealthy snacking and low physical activity (Chong
etal., 2016; IPH, 2017; Lee et al., 2014), which may affect their nutritional status,
and cause lower cognitive performance and poor quality of life (Lee, Cheah,
Chang, & Raudzah, 2012; Nasir et al., 2012; Poh et al., 2013). Hence, there is a
need to have a holistic nutrition intervention programme that promotes healthy
eating and active living for all primary school children, so that they can practise
healthy eating, have good nutritional status, prevent from psychological distress,
have better cognitive performance and health-related quality of life.

Primary school children are children 7 to 12 years old, referred to as Standards
1 to 6 in schools (MOE, 2018a). Perera and colleagues (2015) reported that
lifelong nutrition patterns can be formed during childhood (Perera, Frei, Wong, &
Bobe, 2015). Meyer and colleagues (2013) stated that the importance of healthy
eating is to enable children to establish or reinforce personal skills, healthy
perceptions and useful knowledge in nutrition and physical activity to promote
their own health. The study also reported that it is beneficial to teach healthy
eating patterns during childhood since eating patterns are established early in
life and are difficult to change during youth (Meyer, Yoon, & Kaufmann, 2013).
Therefore, an intervention, which consists of promoting healthy eating and
physical activity is important to educate children and encourage them to practise
it during their school days in order to prevent overweight or obesity problems.

Nutrition interventions have been carried out in Malaysia to assess the
effectiveness of these programmes that aimed to improve nutrition knowledge,
attitude and practices and to reduce obesity among primary school children
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(Ruzita, Wan Azdie, & Ismail, 2007; Shariff et al., 2008; Karim, Tee, Hashim, &
Chin, 2014). The efforts were mainly focused on educating the children on
healthy eating and physical activity. A 3-week nutrition education programme by
Ruzita and colleagues (2007) showed that there was an improvement in
knowledge and attitude on nutrition at post-intervention and 6-month follow-up,
but not in practices among 8-year old children (Ruzita, Wan Azdie, & Ismail,
2007).

In order to improve nutrition practices among school children, Shariff and
colleagues (2008) suggested that nutrition information, healthy family
environment, healthy food availability and accessibility in school should be
included in nutrition intervention (Shariff et al., 2008). Tee and colleagues (2015)
suggested a successful nutrition intervention should consist of content and
teaching strategies that are developmentally appropriate for children and
address the changes in the school environment (Tee et al., 2015). To date, there
is no intervention that integrates nutrition education and school food environment,
namely the school canteen in Malaysia. The foods in school canteen must reflect
what has been taught in nutrition education and can exert a strong influence on
children’s food decisions (Mensink, Schwinghammer, & Smeets, 2012).

In Malaysia, primary school children consume morning tea break during school
recess at 10.00 am; some children will consume their lunch at 1.00 pm before
they continue their additional tutorial classes or cocurricular activities. Therefore,
ensuring that school canteen is serving a healthy and safe menu is crucial. In
the year 2011, the Healthy School Canteen Guidelines had been published by
MOE, aiming to improve school canteen services and cultivate a balanced and
healthy food intake in schools (MOE, 2011). The guideline categorised the foods
and drinks into three groups, namely foods and drinks that are prohibited to be
sold, foods and drinks that are encouraged to be sold and foods and drinks that
are not encouraged to be sold (such as instant noodle, confection ice-cream, ice-
cream, coffee and tea, carbonated drinks, sugar and cream coated foods and
processed foods like burger patty, hotdog and nugget).

In year 2015, a total of 113 national primary school canteens in the Batu Pahat
District were evaluated by nutritionists and environmental health assistant
officers from the MOH during school recess. Only 18 (15.9%) school canteens
which scored within 80-100% were categorised as “good”, and 57 (50.4%) school
canteens were “satisfied” (60-79%) and 38 (33.6%) school canteens were “not
satisfied” (0-59%). The reasons were due to cordial drinks, carbonated drinks
and fried foods, especially processed foods such as nugget, burger and hotdog
that were served in the school canteens; while insufficient green vegetables and
fruits were prepared for the children (Batu Pahat Health Centre, 2015). Hence,
the issues of foods and drinks in the category of not encouraged to be sold must
be revised in order to allow primary school children better access to healthier
foods and beverages.



A systematic review and meta-analysis study reported that the promising school
food environment policies include direct provision of healthful foods and
beverages such as fruits and vegetables, and quality foods for school meals
during lunch and breakfast (Micha et al., 2018). In contemplation of increased
healthy food availability in primary school canteens, food handlers’ knowledge
and concerns should be considered (Obbagy, Condrasky, Roe, Sharp, & Rolls,
2011).

A study by Lessa and colleagues (2017) reported that food handlers had
significantly lower nutrition knowledge than the general public (Lessa, Cortes,
Frigola, & Esteve, 2017). A local study conducted by Siow and Norrakiah (2011)
involving food handlers at residential colleges and canteens in Universiti
Kebangsaan Malaysia found that, food handlers’ knowledge on food hygiene and
control of foodborne diseases were categorized as moderate level, with an
average score of 57.8%. Therefore, an intervention which includes canteen food
handler is needed to ensure that an appealing, healthy and safe menu is
prepared for the primary school children, in order to reinforce knowledge, skills
and behaviours about healthy eating and lifestyle, which are taught in the
classroom.

In year 2007, the President of Parent Teacher Association (PTA) and school
principal from the National Chinese Primary School (SJKC) Chin Kwang Wahyu,
Johor had started a healthy school food environment, namely the School Meal
Programme (SMP) in their school canteen during school recess time. This
programme aimed to reduce less healthy foods and beverages in the school
canteen, promote balanced foods and improve dietary habits among school
children (Tuong & Lee, 2017). This effort was consistent with a study from
Arsenault and colleagues (2009), where by the provision of healthy foods in
school canteens was significantly related to improve linear growth and
decreased reported morbidity (Arsenault et al., 2009).

The Healthy School Canteen Programme of the Netherlands Nutrition Centre is
an intervention that helps schools to make their canteen in offering healthier
foods and beverages. Besides, the Netherlands Nutrition Centre suggested that
schools should strive for structural changes in the school canteen and
incorporate healthy eating in the regular curriculum (Mensink, Schwinghammer
& Smeets, 2012).

Scientific evidences have shown the effectiveness of integrated nutrition
education and school food environment interventions in improving the nutrition
knowledge, attitude and practice, eating behaviours, physical activity, body
composition, psychological distress, cognitive performance and health-related
quality of life (Mensink, Schwinghammer, & Smeets, 2012; Micha et al., 2018;
Arsenault et al., 2009). In Malaysia, there is no published study report on the
impact of such integrated intervention. Hence, the current study proposed a
School Nutrition Programme (SNP) that consists of two main components,
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nutrition education and healthy school food environment. The intervention
programme is needed to effectively affect primary school children’s food choices
and healthy eating habits, which is in line with World Health Organization’s
Health Promoting Schools framework (Langford et al., 2014).

This study intends to answer the following research questions:

1) Are there any differences in knowledge, attitude and practices on
nutrition, eating behaviours, physical activity, body composition,
psychological distress, cognitive performance and health-related quality
of life among primary school children in Batu Pahat before and after
completing the School Nutrition Programme?

1.3 Significance of the Study

The findings of the present study can provide an update concerning the
prevalence of malnutrition in Batu Pahat district, which can be used by future
researchers, health professionals, policy makers and school authorities to plan
and implement the intervention in preventing severe consequences of
malnutrition among Batu Pahat primary school children.

In the present study, the trained school teachers conducted the three School
Nutrition Campaigns to the children and the trained canteen food handlers
prepared healthy menu to the children during school recess time for three
months. The feedback of the teachers and canteen food handlers reflect the
competency and confidence of the teachers and canteen food handlers. The
school teachers and canteen food handlers can be trained by using the module
of the current SNP. Most importantly, the menus that are developed in the
present study can be used in the future.

The protocol of the current study can be used by future researchers, health
professionals, policy makers and school authorities (including Parent Teacher
Association) for planning, implementing and evaluating the effective policies for
Malaysian children in order to promote healthy eating to reduce malnutrition and
the burden of diseases, which is in line with the Sustainable Development Goals
(WHO, 2015). The results of the present study can answer the feasibility of
providing healthy menus in school canteens to improve dietary practices among
primary school children, which is priorities by the Ministry of Health (Nutrition
Research Priorities in Malaysia for 11t Malaysia Plan, 2016-2020) (MOH, 2016).

1.4 General objective

To evaluate the effectiveness of School Nutrition Programme (SNP) among
primary school children in Batu Pahat district, Johor.
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1.5

Specific objectives

To determine socio-demographic background (sex, age, ethnicity,
parental education level and monthly household income) among primary
school children at Pre-Intervention.

To determine the attendance rate and programme feedback among
intervention respondents (teachers, canteen food handlers and primary
school children).

To determine the differences of the School Nutrition Programme in
[Primary outcomes]:

i) knowledge, attitude and practices on nutrition

ii) eating behaviours (meal frequency and snacking consumption)
i) physical activity

iv) body composition (body weight status, waist circumference and

body fat percentage)
[Secondary outcomes]:
V) psychological distress
vi) cognitive performance
vii) health-related quality of life (HRQoL)
between intervention and comparison groups before the programme,
after the programme and three-month follow-up after the programme.

Null Hypotheses

Hol: There is no significant difference in knowledge, attitude and practices on

nutrition between intervention and comparison groups before the
programme, after the programme and three-month follow-up after the
programme.

Ho2: There is no significant difference in eating behaviour between intervention

and comparison groups before programme, after the programme and
three-month follow-up after the programme.

Ho3: There is no significant difference in physical activity between intervention

and comparison groups before the programme, after the programme and
three-month follow-up after the programme.

Ho4: There is no significant difference in body composition between intervention

Ho5:

Ho6:

and comparison groups before the programme, after the programme and
three-month follow-up after the programme.

There is no significant difference in psychological distress between
intervention and comparison groups before the programme, after the
programme and three-month follow-up after the programme.

There is no significant difference in cognitive performance between
intervention and comparison groups before the programme, after the
programme and three-month follow-up after the programme.

Ho7: There is no significant difference in health-related quality of life between

intervention and comparison groups before the programme, after the
programme and three-month follow-up after the programme.



1.6

Conceptual Framework

Figure 1.1 shows the dependent variables in the present study. The dependent
variables include primary outcomes such as knowledge, attitude and practice on
nutrition, eating behaviour, physical activity, body composition; secondary
outcomes such as psychological distress, cognitive performance and health-
related quality of life among primary school children in Batu Pahat district. The
differences in these dependent variables within each group of children and the
differences between intervention and comparison groups before the intervention
programme, after the intervention programme and 3-month follow-up after
intervention programme were evaluated. The process evaluation was conducted
to assess the quality of the School Nutrition Programme.

School Nutrition Programme
(nutrition education and healthy
school food environment)

Intervention
Group (IG)

Comparison
Group (CG)

Impact Evaluation

Primary outcomes:

Differences in knowledge,
attitude and practice on nutrition
Differences in eating behaviours
Differences in physical activity
Differences in body composition
(body weight status, waist
circumference and body fat
percentage)

Secondary outcomes:

Differences in psychological
distress

Differences in cognitive
performance

Differences in health-related
quality of life

v

Process Evaluation (Intervention Respondents)

e Attendance rate
e Programme feedback

Figure 1.1: Conceptual Framework of the Study

1.7 Conceptual and Operation Definition of Terms

School Nutrition Programme: School nutrition is to safeguard the health and
well-being of the nation’s children by providing nutritional meals and snack as
well as milk each school day. This ensures that participating children gain a full
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understanding of the relationship between proper eating and good health as well
as participating in learning experiences that will improve their eating habits
(United State Department of Agriculture [USDA], 2018). In the present study,
School Nutrition Programme (SNP) is referred to an intervention that integrated
two main components, (1) delivering nutrition education through School Nutrition
Campaign for three months; and (2) serving healthy menu during school recess
time to the children over a period of three months.

Nutrition Education: A key element to promote lifelong healthy eating and
exercise behaviours and should start from the early stages of life. School-based
nutrition education should focus not only on the provision of nutrition information,
but also on the development of skills and behaviours related to areas such as
food preparation, food storage; social and cultural aspects of food and eating;
enhanced self-esteem and positive body image (Perez-Rodrigo & Aranceta,
2001). In the current study, the SNP provided primary school children with the
knowledge and skills on nutrition and physical activity that are important for long-
term behavioural change.

School Food Environment: A school’'s environment and policies related to
promote and support healthy eating and the provision of access to healthy foods
within the school setting (USDA Food Stamp Nutrition Program, 2007). In the
present study, the trained canteen food handlers prepared healthy menu to the
primary school children over a period of three months, in order to practise healthy
eating during school recess after having attended the nutrition education in the
classroom.

Socio-demographic Background: Socio-demographic background was
characterised by a combination of factors related to sociology and population
characteristics (Merriam-Webster, 2016). Socio-demographic background
normally refers to age, sex, ethnicity, area, number of siblings, monthly pocket
money, parental monthly income and parental educational level.

Process Evaluation: Process evaluation refers to an assessment designed to
assess the implementation process in general, and tracks and measures what
went well, what went poorly and how these factors contributed to the success or
failure of a particular programme. Process evaluation also measures how many
products were distributed or how many services were offered as well as how
many people participated in the programme (McKenzie, Neiger & Thackeray,
2013). In the current study, process evaluation comprised the evaluation of
attendance rate and programme feedback of respondents among the
intervention group.

Attendance Rate: In this study, attendance rate refers to the percentage of
intervention respondents who attended the intervention.



Programme Feedback: Programme feedback in the current study refers to the
percentage of intervention children who agreed that the intervention sessions
which were run as camps, were easily understood and well-liked. The
percentage of teachers who were satisfied with the programme and who agreed
that the Training of Trainers (TOT) sessions were easily understood and
interesting.

Impact Evaluation: Impact evaluation tends to focus on intermediary measures
such as behavioural changes or changes in attitudes, knowledge and awareness
(McKenzie, Neiger & Thackeray, 2013). In the current study, impact evaluation
comprised the evaluation of primary outcomes which included knowledge,
attitude and practice on nutrition, eating behaviours, physical activity and body
composition; secondary outcomes which included psychological distress,
cognitive performance and health-related quality of life of respondents before
and after the intervention programme.

Knowledge, Attitude and Practice on Nutrition: Knowledge refers to a set of
understandings; attitude refers to a tendency or constant tendency towards
certain objects, individuals or situations; while practice refers to an observable
action towards the stimulus (Baranowski, Cullen, Nicklas, Thompson, &
Baranowski, 2003). In the present study, knowledge, attitude and practice on
nutrition refers to the understanding, tendency and observable actions in the
practice of healthy eating and being physically active.

Eating Behaviour: A broad term that encompasses food choices and motives,
feeding practices, dieting, and eating-related problems such as obesity, eating
disorders and feeding disorders (Marc, 2013). In the present study, eating
behaviour refers to the mean number of days of main meal and snack
consumptions.

Physical Activity: Any bodily movement produced by skeletal muscles that
requires energy expenditure (WHO, 2019). In the current study, physical activity
refers to a summary activity score and physical activity level.

Psychological Distress: Anxiety is a condition of persistent and uncontrollable
nervousness, stress and worry that is triggered by anticipation of future events,
memories of past events, or rumination over day-to-day events, both trivial and
major, with disproportionate fears of catastrophic consequences (Chansky,
2004). In the present study, psychological distress refers to major depression
disorder, panic disorder, social phobia, separation anxiety disorder, generalised
anxiety disorder and obsessive-compulsive disorder.

10



Body Composition: Body Composition refers to quantification of body
components, the quantitative relationships between components and
component alterations related to various influencing factors (Wang, Perison, &
Heymsfield, 1992). In this study, body composition refers to body weight, height,
body mass index-for-age z-score, abdominal obesity and percentage of body fat
of the respondents.

Cognitive Performance: A person’s capacity to acquire and use the information
to adapt to environmental demands. This process involves many skills including
attention, creativity, memory, perception, problem solving, thinking and the use
of language (Neisser, 1976). In the current study, cognitive performance refers
to the Raven’s cognitive test, which depended on non-verbal logical thinking.

Health-related Quality of Life (HRQoL): Quality of life is a broad
multidimensional concept that usually includes subjective evaluations of both
positive and negative aspects of life (WHO, 1998). The health-related quality of
life encompasses those aspects of overall quality of life that can be clearly shown
to affect health, either physically or mentally (Centers for Disease Control
Prevention, 2000; Selim et al., 2009). In this study, the HRQoL refers to a
multidimensional construct including physical well-being and psychosocial well-
being which included emotional functioning, social functioning and school
functioning.

Modified Intention-to-treat (mITT): ITT analysis includes every subject who is
randomised, ignores noncompliance, protocol deviations, withdrawal, and
anything that happens after randomisation (Gupta, 2011). mITT is a subset of
the ITT population and allows the exclusion of some randomised subjects in a
justified way (Sainani, 2010). In the present study, the children who fulfilled the
following criteria were included in the data analysis process:
i. Children of the intervention group who attended at least two camps
in the School Nutrition Programme;
ii. Children from both the intervention and comparison groups who had
completed Pre-Intervention, Post-Intervention | and Post-
Intervention 1.

11



REFERENCES

Aday, L. A., & Cornelius, L. J. (2006). Designing and conducting health surveys:
a comprehensive guide: John Wiley & Sons.

Aggio, D., Fairclough, S., Knowles, Z., & Graves, L. (2016). Validity and reliability
of a modified english version of the physical activity questionnaire for
adolescents. Archives of Public Health, 74(1), 3.

Alberga, A. S., Medd, E. R., Adamo, K. B., Goldfield, G. S., Prud’homme, D.,
Kenny, G. P., & Sigal, R. J. (2013). Top 10 practical lessons learned
from physical activity interventions in overweight and obese children and
adolescents. Applied Physiology, Nutrition, and Metabolism, 38(3), 249-
258.

Ali, O., Cerjak, D., Kent Jr, J., James, R., Blangero, J., & Zhang, Y. (2014).
Obesity, central adiposity and cardiometabolic risk factors in children
and adolescents: a family - based study. Pediatric Obesity, 9(3), e58-
e62.

Anderson, S. E., He, X., Schoppe-Sullivan, S., & Must, A. (2010). Externalizing
behavior in early childhood and body mass index from age 2 to 12 years:
longitudinal analyses of a prospective cohort study. BMC Pediatrics,

10(1), 49.
Andrade, S., Lachat, C., Ochoa-Aviles, A., Verstraeten, R., Huybregts, L.,
Roberfroid, D., . . . Donoso, S. (2014). A school-based intervention

improves physical fitness in Ecuadorian adolescents: a cluster-
randomized controlled trial. International Journal of Behavioral Nutrition
and Physical Activity, 11(1), 153.

Anuar Zaini, M., Lim, C., Low, W., & Harun, F. (2005). Effects of nutritional status
on academic performance of Malaysian primary school children. Asia
Pacific Journal of Public Health, 17(2), 81-87.

Arsenault, J. E., Mora-Plazas, M., Forero, Y., Lépez-Arana, S., Marin, C., Baylin,
A., & Villamor, E. (2009). Provision of a school snack is associated with
vitamin B-12 status, linear growth, and morbidity in children from Bogota,
Colombia. The Journal of Nutrition, 139(9), 1744-1750.

Asakura, K., Todoriki, H., & Sasaki, S. (2017). Relationship between nutrition
knowledge and dietary intake among primary school children in Japan:
Combined effect of children's and their guardians' knowledge. Journal of
Epidemiology, 27(10), 483-491.

Axelson, M. L., & Brinberg, D. (1992). The measurement and conceptualization
of nutrition knowledge. Journal of Nutrition Education, 24(5), 239-246.

Azurmendi, A., Braza, F., Sorozabal, A., Garcia, A., Braza, P., Carreras, M.
R., ... Séanchez-Martin, J. R. (2005). Cognitive abilities, androgen levels,
and body mass index in 5-year-old children. Hormones and Behavior,
48(2), 187-195.

Baharudin, A., Zainuddin, A. A., Manickam, M. A., Ambak, R., Ahmad, M. H.,
Naidu, B. M., ... Ahmad, N. A. (2014). Factors associated with physical
inactivity among school-going adolescents: data from the Malaysian
School-Based Nutrition Survey 2012. Asia Pacific Journal of Public
Health, 26(5_suppl), 27S-35S.

Bandura, A. (2001). Social cognitive theory: An agentic perspective. Annual
review of psychology, 52(1), 1-26.

116



Baranowski, T., Cullen, K. W., Nicklas, T., Thompson, D., & Baranowski, J.
(2003). Are current health behavioral change models helpful in guiding
prevention of weight gain efforts? Obesity Research, 11(S10), 23S-43S.

Batu Pahat Education Office. (2014). National Standard of Physical Fithess Data.
Unpublish data.

Batu Pahat Health Centre. (2015). Monitoring food and beverages form
KSS1/KKM. . Unpublish data.

Bayer, J., Hiscock, H., Scalzo, K., Mathers, M., McDonald, M., Morris, A., . . .
Wake, M. (2009). Systematic review of preventive interventions for
children's mental health: what would work in Australian contexts?
Australian and New Zealand Journal of Psychiatry, 43(8), 695-710.

Bell, L. M., Byrne, S., Thompson, A., Ratnam, N., Blair, E., Bulsara, M., . . . Davis,
E. A. (2006). Increasing body mass index z-score is continuously
associated with complications of overweight in children, even in the
healthy weight range. The Journal of Clinical Endocrinology &
Metabolism, 92(2), 517-522.

Best, C., Neufingerl, N., Van Geel, L., van den Briel, T., & Osendarp, S. (2010).
The nutritional status of school-aged children: why should we care?
Food and Nutrition Bulletin, 31(3), 400-417.

Bevans, K. B., Sanchez, B., Teneralli, R., & Forrest, C. B. (2011). Children's
eating behavior: the importance of nutrition standards for foods in
schools. Journal of School Health, 81(7), 424-429.

Bhardwaj, S., Misra, A., Khurana, L., Gulati, S., Shah, P., & Vikram, N. K. (2008).
Childhood obesity in Asian Indians: a burgeoning cause of insulin
resistance, diabetes and sub-clinical inflammation. Asia Pacific Journal
of Clinical Nutrition, 17.

Bryan, J., & Tiggemann, M. (2001). The effect of weight-loss dieting on cognitive
performance and psychological well-being in overweight women.
Appetite, 36(2), 147-156.

Buttitta, M., lliescu, C., Rousseau, A., & Guerrien, A. (2014). Quality of life in
overweight and obese children and adolescents: a literature review.
Quality of Life Research, 23(4), 1117-1139.

Centers for Disease Control and Prevention. (2000). Measuring healthy days:
Population assessment of health-related quality of life. Atlanta, GA:
Centers for Disease Control and Prevention.

Centers for Disease Control and Prevention. (1997). Parent Engagement:
Strategies for Involving Parents in School Health. Atlanta, GA: U.S.
Department of Health and Human Services.

Chansky, T. E. (2004). Freeing your child from anxiety: Powerful, practical
strategies to overcome your child's fears, phobias, and worries:
Harmony Books.

Chaput, J. P., Lambert, M., Mathieu, M. E., Tremblay, M., O'loughlin, J., &
Tremblay, A. (2012). Physical activity vs. sedentary time: independent
associations with adiposity in children. Pediatric Obesity, 7(3), 251-258.

Chin, Y. S., & Mohd Nasir, M. (2009). Eating behaviors among female
adolescents in Kuantan district, Pahang, Malaysia. Pakistan Journal of
Nutrition, 8(4), 425-432.

Chinapaw, M., Proper, K., Brug, J., Van Mechelen, W., & Singh, A. (2011).
Relationship between young peoples' sedentary behaviour and
biomedical health indicators: a systematic review of prospective studies.
Obesity Reviews, 12(7), €621-e632.

117



Chisholm, D., Sweeny, K., Sheehan, P., Rasmussen, B., Smit, F., Cuijpers, P.,
& Saxena, S. (2016). Scaling-up treatment of depression and anxiety: a
global return on investment analysis. The Lancet Psychiatry, 3(5), 415-
424,

Chong, K. H., Wu, S. K., Noor Hafizah, Y., Bragt, M. C., Poh, B. K., & Group, S.
M. S. (2016). Eating habits of Malaysian children: Findings of the South
East Asian Nutrition Surveys (SEANUTS). Asia Pacific Journal of Public
Health, 28(5_suppl), 59S-73S.

Chorpita, B. F., Yim, L., Moffitt, C., Umemoto, L. A., & Francis, S. E. (2000).
Assessment of symptoms of DSM-IV anxiety and depression in children:
A revised child anxiety and depression scale. Behaviour Research and
Therapy, 38(8), 835-855.

Chorpita, B. F., Moffitt, C. E., & Gray, J. (2005). Psychometric properties of the
Revised Child Anxiety and Depression Scale in a clinical sample.
Behaviour Research and Therapy, 43(3), 309-322.

Chung, K.-H., Chiou, H.-Y., & Chen, Y.-H. (2015). Psychological and
physiological correlates of childhood obesity in Taiwan. Scientific
Reports, 5, 17439.

Chung, L. M. Y., & Fong, S. S. M. (2015). Predicting actual weight loss: A review
of the determinants according to the theory of planned behaviour. Health
Psychology Open, 2(1), 2055102914567972.

Cohen, K. E., Morgan, P. J., Plotnikoff, R. C., Callister, R., & Lubans, D. R.
(2015). Physical activity and skills intervention: SCORES cluster
randomized controlled trial. Medicine and Science in Sports and
Exercise, 47(4), 765-774.

Coleman, K. J., Shordon, M., Caparosa, S. L., Pomichowski, M. E., &
Dzewaltowski, D. A. (2012). The healthy options for nutrition
environments in schools (Healthy ONES) group randomized trial: using
implementation models to change nutrition policy and environments in
low income schools. International Journal of Behavioral Nutrition and
Physical Activity, 9(1), 80.

Condon, E. M., Crepinsek, M. K., & Fox, M. K. (2009). School meals: types of
foods offered to and consumed by children at lunch and breakfast.
Journal of the American Dietetic Association, 109(2), S67-S78.

Contento, I., Balch, G. I., Bronner, Y. L., Lytle, L., Maloney, S., Olson, C., &
Swadener, S. S. (1995). The effectiveness of nutrition education and
implications for nutrition education policy, programs, and research: a
review of research. Journal of Nutrition Education (USA).

Dan, S., Mohd, N., & Zalilah, M. (2011). Determination of factors associated with
physical activity levels among adolescents attending school in Kuantan,
Malaysia. Malaysia Journal of Nutrition, 17(2), 175-817.

Danielsen, Y. S., Stormark, K. M., Nordhus, I. H., Meehle, M., Sand, L., Ekornas,
B., & Pallesen, S. (2012). Factors associated with low self-esteem in
children with overweight. Obesity Facts, 5(5), 722-733.

Davis, C. L., Tomporowski, P. D., McDowell, J. E., Austin, B. P., Miller, P. H.,
Yanasak, N. E., . . . Naglieri, J. A. (2011). Exercise improves executive
function and achievement and alters brain activation in overweight
children: a randomized, controlled trial. Health Psychology, 30(1), 91.

De Beer, a., Hofsteenge, G., Koot, H., Hirasing, R., Delemarre - van de Waal,

H., & Gemke, R. (2007). Health - related - quality - of - life in obese

118



adolescents is decreased and inversely related to BMI. Acta Paediatrica,
96(5), 710-714.

Department of Statistics Malaysia. (2017). Children Statistic. Retrieved from
https://www.dosm.gov.my/v1l/index.php?r=column/pdfPrev&id=wWGImV
nppZ2J6b2hGZHFQMmMxWQ2UwUT09

Department of Statistic Malaysia. (2018). Demographic Statistics: Third
Quarters (Q3) 2018, Malaysia. Retrieved from
https://lwww.dosm.gov.my/vl/index.php?r=column/cthemeByCat&cat=4
30&bul_id=bGs2eUViWINoTDQybFJIwanlEQW9YZz09&menu_id=L0ph
eU43NWIWRWVSZKIWdzQ4TIhUuUT09

DeVault, N., Kennedy, T., Hermann, J., Mwavita, M., Rask, P., & Jaworsky, A.
(2009). It's all about kids: preventing overweight in elementary school
children in Tulsa, OK. Journal of the American Dietetic Association,
109(4), 680-687.

Downer, J. T., & Pianta, R. C. (2006). Academic and cognitive functioning in first
grade: Associations with earlier home and child care predictors and with
concurrent home and classroom experiences. School Psychology
Review, 35(1), 11.

Durlak, J. A., Weissberg, R. P., Dymnicki, A. B., Taylor, R. D., & Schellinger, K.
B. (2011). The impact of enhancing students’ social and emotional
learning: A meta - analysis of school - based universal interventions.
Child Development, 82(1), 405-432.

Erskine, H., Moffitt, T. E., Copeland, W., Costello, E., Ferrari, A., Patton, G., . ..
Scott, J. (2015). A heavy burden on young minds: the global burden of
mental and substance use disorders in children and youth.
Psychological Medicine, 45(7), 1551-1563.

Farah Wabhida, Z., Mohd Nasir, M., & Hazizi, A. (2011). Physical activity, eating
behaviour and body image perception among young adolescents in
Kuantan, Pahang, Malaysia. Malaysian Journal of Nutrition, 17(3).

Fox, M. K., Dodd, A. H., Wilson, A., & Gleason, P. M. (2009). Association
between school food environment and practices and body mass index
of US public school children. Journal of the American Dietetic
Association, 109(2), S108-S117.

Francis, M., Nichols, S. S., & Dalrymple, N. (2010). The effects of a school-based
intervention programme on dietary intakes and physical activity among
primary-school children in Trinidad and Tobago. Public Health Nutrition,
13(5), 738-747.

Freedman, D. S., Mei, Z., Srinivasan, S. R., Berenson, G. S., & Dietz, W. H.
(2007). Cardiovascular risk factors and excess adiposity among
overweight children and adolescents: the Bogalusa Heart Study. The
Journal of Pediatrics, 150(1), 12-17. e12.

Freedman, D. S., Dietz, W. H., Srinivasan, S. R., & Berenson, G. S. (2009). Risk
factors and adult body mass index among overweight children: the
Bogalusa Heart Study. Pediatrics, 123(3), 750-757.

Garber, J., & Weersing, V. R. (2010). Comorbidity of anxiety and depression in
youth: Implications for treatment and prevention. Clinical Psychology:
Science and Practice, 17(4), 293-306.

Gleason, P. M., & Dodd, A. H. (2009). School breakfast program but not school
lunch program participation is associated with lower body mass index.
Journal of the American Dietetic Association, 109(2), S118-S128.

119



Gordon, A. R., Cohen, R., Crepinsek, M. K., Fox, M. K., Hall, J., & Zeidman, E.
(2009). The third school nutrition dietary assessment study: background
and study design. Journal of the American Dietetic Association, 109(2),
S20-S30.

Grantham-McGregor, S., & Baker-Henningham, H. (2005). Review of the
evidence linking protein and energy to mental development. Public
Health Nutrition, 8(7a), 1191-1201.

Grimshaw, J. M., Eccles, M. P., Lavis, J. N., Hill, S. J., & Squires, J. E. (2012).
Knowledge translation of research findings. Implementation Science,
7(1), 50.

Grosso, G., Mistretta, A., Turconi, G., Cena, H., Roggi, C., & Galvano, F. (2013).
Nutrition knowledge and other determinants of food intake and lifestyle
habits in children and young adolescents living in a rural area of Sicily,
South Italy. Public Health Nutrition, 16(10), 1827-1836.

Gunstad, J., Strain, G., Devlin, M. J., Wing, R., Cohen, R. A, Paul, R. H., . ..
Mitchell, J. E. (2011). Improved memory function 12 weeks after bariatric
surgery. Surgery for Obesity and Related Diseases, 7(4), 465-472.

Gupta, N., Shah, P., Goel, K., Misra, A., Rastogi, K., Vikram, N. K., . . . Wasir, J.
S. (2010). Imbalanced dietary profile, anthropometry, and lipids in urban
Asian Indian adolescents and young adults. Journal of the American
College of Nutrition, 29(2), 81-91.

Gupta, S. K. (2011). Intention-to-treat concept: a review. Perspectives in Clinical
Research, 2(3), 109.

Guthrie, J. F., Derby, B. M., & Levy, A. S. (1999). What people know and do not
know about nutrition. America’s eating habits: Changes and
Consequences, 243-290.

Guxens, M., Mendez, M. A,, Julvez, J., Plana, E., Forns, J., Basagafia, X., . . .
Sunyer, J. (2009). Cognitive function and overweight in preschool
children. American Journal of Epidemiology, 170(4), 438-446.

Habib-Mourad, C., Ghandour, L. A., Moore, H. J., Nabhani-Zeidan, M., Adetayo,
K., Hwalla, N., & Summerbell, C. (2014). Promoting healthy eating and
physical activity among school children: findings from Health-E-PALS,
the first pilot intervention from Lebanon. BMC Public Health, 14(1), 940.

Halfon, N., Larson, K., & Slusser, W. (2013). Associations between obesity and
comorbid mental health, developmental, and physical health conditions
in a nationally representative sample of US children aged 10 to 17.
Academic Pediatrics, 13(1), 6-13.

Hallal, P. C., Victora, C. G., Azevedo, M. R., & Wells, J. C. (2006). Adolescent
physical activity and health. Sports Medicine, 36(12), 1019-1030.

Han, J., & Lawlor, D. (2010). Kimm.". Childhood obesity". Lancet, 375(9727),
1737-1748.

Hansen, K., & Joshi, H. (2008). Millennium Cohort Study Third Survey: a user’s
guide to initial findings: Centre for Longitudinal Studies, Institute of
Education, University of London.

Harake, M. D., Kharroubi, S., Hamadeh, S. K., & Jomaa, L. (2018). Impact of a
Pilot School-Based Nutrition Intervention on Dietary Knowledge,
Attitudes, Behavior and Nutritional Status of Syrian Refugee Children in
the Bekaa, Lebanon. nutrition, 19, 20.

Hartmann, T., Zahner, L., Pihse, U., Puder, J. J., & Kriemler, S. (2010). Effects
of a school-based physical activity program on physical and

120



psychosocial quality of life in elementary school children: a cluster-
randomized trial. Pediatric Exercise Science, 22(4), 511-522.

He, F. J., & MacGregor, G. A. (2009). A comprehensive review on salt and health
and current experience of worldwide salt reduction programmes. Journal
of Human Hypertension, 23(6), 363.

Hoedjes, M., Makkes, S., Halberstadt, J., Noordam, H., Renders, C. M.,
Bosmans, J. E,, . . . Seidell, J. C. (2018). Health-Related Quality of Life
in Children and Adolescents with Severe Obesity after Intensive Lifestyle
Treatment and at 1-Year Follow-Up. Obesity facts, 11(2), 116-128.

Hoyland, A., Dye, L., & Lawton, C. L. (2009). A systematic review of the effect of
breakfast on the cognitive performance of children and adolescents.
Nutrition Research Reviews, 22(2), 220-243.

Hui-Chin, K., JAlil, S. N. A., & Ruzita, A. T. (2015). Breakfast eating pattern and
ready-to-eat cereals consumption among schoolchildren in Kuala
Lumpur. The Malaysian Journal of Medical Sciences: MIMS, 22(1), 32.

Ickes, M., McMullen, J., Haider, T., & Sharma, M. (2014). Global school-based
childhood obesity interventions: a review. International Journal of
Environmental Research and Public Health, 11(9), 8940-8961.

Institut of Public Health, [IPH]. (2017). National Health & Morbidity Survey
(NHMS) 2017: Adolecent Nutrition Survey 2017, Malaysia. Institute for
Public Health, National Institutes of Health, Ministry of Health Malaysia.

Jimenez-Pavon, D., Kelly, J., & Reilly, J. J. (2010). Associations between
objectively measured habitual physical activity and adiposity in children
and adolescents: Systematic review. International Journal of Pediatric
Obesity, 5(1), 3-18.

Johnson, L., Mander, A., Jones, L., Emmett, P., & Jebb, S. (2008). A prospective
analysis of dietary energy density at age 5 and 7 years and fatness at 9
years among UK children. International Journal of Obesity, 32(4), 586.

Johnston, C. A., Moreno, J. P., El - Mubasher, A., Gallagher, M., Tyler, C., &
Woehler, D. (2013). Impact of a school - based pediatric obesity
prevention program facilitated by health professionals. Journal of School
Health, 83(3), 171-181.

Karim, N., Tee, E., Hashim, Z., & Chin, Y. (2014). Healthy Kids programme
Malaysia develops a nutrition education package for prevention of
obesity amongst primary school children: T5: s25. 79. Obesity Reviews,
15, 160.

Kennedy, S. J., Rapee, R. M., & Edwards, S. L. (2009). A selective intervention
program for inhibited preschool-aged children of parents with an anxiety
disorder: Effects on current anxiety disorders and temperament. Journal
of the American Academy of Child & Adolescent Psychiatry, 48(6), 602-

609.
Keshani, P., Mousavi, S. M., Mirzaei, Z., Hematdar, Z., Maayeshi, N., Mirshekari,
M., ... Faghih, S. (2016). Effect of a School-based Nutrition Education

Program on the Nutritional Status of Primary School Children. Nutrition
and Food Sciences Research, 3(1), 27-34.

Khambalia, A. Z., Lim, S. S., Gill, T., & Bulgiba, A. M. (2012). Prevalence and
sociodemographic factors of malnutrition among children in Malaysia.
Food and Nutrition Bulletin, 33(1), 31-42.

121



Khor, G. L., & Sharif, Z. M. (2003). Dual forms of malnutrition in the same
households in Malaysia--a case study among Malay rural households.
Asia Pacific Journal of Clinical Nutrition, 12(4).

Kieling, C., Baker-Henningham, H., Belfer, M., Conti, G., Ertem, I., Omigbodun,
O., . . . Rahman, A. (2011). Child and adolescent mental health
worldwide: evidence for action. The Lancet, 378(9801), 1515-1525.

Kim, Y., Yang, H. Y., Kim, A.-J., & Lim, Y. (2013). Academic stress levels were
positively associated with sweet food consumption among Korean high-
school students. Nutrition, 29(1), 213-218.

Kolotkin, R. L., Zeller, M., Modi, A. C., Samsa, G. P., Quinlan, N. P., Yanovski,
J. A.,...Roehrig, H. R. (2006). Assessing weight - related quality of life
in adolescents. Obesity, 14(3), 448-457.

Koo, H. C., Poh, B. K., & Abd Talib, R. (2018). The GReat-Child™ Trial: A Quasi-
Experimental Intervention on Whole Grains with Healthy Balanced Diet
to Manage Childhood Obesity in Kuala Lumpur, Malaysia. Nutrients,
10(2), 156.

Kowalski, K. C., Crocker, P. R., & Donen, R. M. (2004). The physical activity
guestionnaire for older children (PAQ-C) and adolescents (PAQ-A)
manual. College of Kinesiology, University of Saskatchewan, 87(1), 1-
38.

Kozica, S., Lombard, C., Harrison, C., & Teede, H. (2016). Evaluation of a large
healthy lifestyle program: informing program implementation and scale-
up in the prevention of obesity. Implementation Science, 11(1), 151.

Kriemler, S., Zahner, L., Schindler, C., Meyer, U., Hartmann, T., Hebestreit,
H., . . . Puder, J. J. (2010). Effect of school based physical activity
programme (KISS) on fitness and adiposity in primary schoolchildren:
cluster randomised controlled trial. BMJ, 340, c785.

Kristjansson, E., Robinson, V., Petticrew, M., MacDonald, B., Krasevec, J.,
Janzen, L., . . . Farmer, A. (2007). School feeding for improving the
physical and psychosocial health of disadvantaged elementary school
children. Cochrane Database Syst Rev(1), CD004676.

Langford, R., Bonell, C. P., Jones, H. E., Pouliou, T., Murphy, S. M., Waters,
E., . . . Campbell, R. (2014). The WHO Health Promoting School
framework for improving the health and well-being of students and their
academic achievement. Cochrane Database Syst Rev, 4(4), CD008958.

Larson, N. I., Story, M. T., & Nelson, M. C. (2009). Neighborhood environments:
disparities in access to healthy foods in the US. American Journal of
Preventive Medicine, 36(1), 74-81. e10.

Lau, X. C., Chong, K. H., Poh, B. K., & Ismail, M. N. (2013). Physical activity,
fithness and the energy cost of activities: implications for obesity in
children and adolescents in the tropics Advances in Food and Nutrition
Research (Vol. 70, pp. 49-101): Elsevier.

Law, L., Mohd Nasir, M., & Hazizi, A. (2013). Factors associated with breakfast
skipping among school-going adolescents in Sarawak, Malaysia.
Malaysian Journal of Nutrition, 19(3), 401-407.

Lazzeri, G., Rossi, F., Pammolli, A., Pilato, V., Pozzi, T., & Giacchi, M. (2008).
Underweight and overweight among children and adolescents in
Tuscany (Italy). Prevalence and short-term trends. Journal of Preventive
Medicine and Hygiene, 49(1).

122



Lee, A., Cheng, F. F., Fung, Y., & St Leger, L. (2006). Can Health Promoting
Schools contribute to the better health and wellbeing of young people?
The Hong Kong experience. Journal of Epidemiology & Community
Health, 60(6), 530-536.

Lee, P., Cheah, W., Chang, C., & Raudzah, S. (2012). Childhood obesity, self-
esteem and health-related quality of life among urban primary schools
children in Kuching, Sarawak, Malaysia. Malaysian Journal of Nutrition,
18(2).

Lee, S. T., Wong, J. E., Shanita, S. N., Ismail, M. N., Deurenberg, P., & Poh, B.
K. (2014). Daily physical activity and screen time, but not other
sedentary activities, are associated with measures of obesity during
childhood. International Journal of Environmental Research and Public
Health, 12(1), 146-161.

Lessa, K., Cortes, C., Frigola, A., & Esteve, M. (2017). Food healthy knowledge,
attitudes and practices: Survey of the general public and food handlers.
International Journal of Gastronomy and Food Science, 7, 1-4.

Li, Y., Dai, Q., Jackson, J. C., & Zhang, J. (2008). Overweight is associated with
decreased cognitive functioning among school - age children and
adolescents. Obesity, 16(8), 1809-1815.

Lokken, K. L., Boeka, A. G., Austin, H. M., Gunstad, J., & Harmon, C. M. (2009).
Evidence of executive dysfunction in extremely obese adolescents: a
pilot study. Surgery for Obesity and Related Diseases, 5(5), 547-552.

Lubans, D. R., Morgan, P. J., Aguiar, E. J., & Callister, R. (2011). Randomized
controlled trial of the Physical Activity Leaders (PALs) program for
adolescent boys from disadvantaged secondary schools. Preventive
Medicine, 52(3-4), 239-246.

Luder, E., & Alton, |. (2005). The underweight adolescent. Guidelines for
Adolescent Nutritional Services, 93-100.

Marc Gellman. (2013). Encyclopedia of Behavioral Medicine: Springer-Verlag
New York.

Marfell-Jones, M., Stewart, A., & de Ridder, J. (2006). International Society for
the Advancement of Kinanthropometry. International standards for
anthropometric assessment. Potchefstroom (South Africa): International
Society for the Advancement of Kinanthropometry.

Mary, E. S., D'souza, A., & Roach, E. J. (2014). Effectiveness of a lifestyle
management program on knowledge and lifestyle practices among
adolescents. Nitte University Journal of Health Science, 4(2), 125.

McConahy, K. L., Smiciklas-Wright, H., Mitchell, D. C., & Picciano, M. F. (2004).
Portion size of common foods predicts energy intake among preschool-
aged children. Journal of the American Dietetic Association, 104(6), 975-
979.

McKay, H. A., Macdonald, H. M., Nettlefold, L., Masse, L. C., Day, M., & Naylor,
P.-J. (2015). Action Schools! BC implementation: from efficacy to
effectiveness to scale-up. British Journal of Sports Medicine, 49(4), 210-
218.

McKenzie, J. F., Neiger, B. L. & Thackeray, R. . (2013). Planning, Implementing
and Evaluating Health Promotion Program (6th edition). United States
of America: : Pearson Benjamin Cummings.

123



McKinnon, L., Giskes, K., & Turrell, G. (2014). The contribution of three
components of nutrition knowledge to socio-economic differences in
food purchasing choices. Public Health Nutrition, 17(8), 1814-1824.

McVey, G., Tweed, S., & Blackmore, E. (2007). Healthy Schools-Healthy Kids:
A controlled evaluation of a comprehensive universal eating disorder
prevention program. Body Image, 4(2), 115-136.

Mensink, F., Schwinghammer, S. A., & Smeets, A. (2012). The Healthy School
Canteen programme: a promising intervention to make the school food
environment healthier. Journal of Environmental and Public Health,
2012.

Merriam-Webster. (2016). Socio-demographic: Retrieved from
http://www.merriam-
webster.com/dictionary/sociodemographic.

Meyer, P. A,, Yoon, P. W., & Kaufmann, R. B. (2013). Introduction: CDC Health
Disparities and Inequalities Report-United States, 2013. MMWR
Supplements, 62(3), 3-5.

Micha, R., Karageorgou, D., Bakogianni, |., Trichia, E., Whitsel, L. P., Story,
M., ... Mozaffarian, D. (2018). Effectiveness of school food environment
policies on children’s dietary behaviors: A systematic review and meta-
analysis. PloS One, 13(3), e0194555.

Ministry of Education Malaysia, (MOE). (2011). Panduan Pengurusan Kantin
Sekolah Sihat. Ministry of Educaiton Malaysia.

Ministry of Education Malaysia, (MOE). (2018a). EducationSystem Chart.
Retrieved from www.moe.gov.my/index.php/en/arkib/sistem-pendidikan.

Ministry of Education Malaysia, (MOE). (2018b). Surat Pekeliling Ikhtisas Bil.
25/1998 Pelaksanaan Mata Pelajaran Pendidikan Jasmani dan
Pendidikan Kesihatan.

Ministry of Education Malaysia, (MOE). (2018c). Larangan penjualan makanan
dan minuman yang tidak digalakkan penjualannya di kantin sekolah
2017.

Ministry of Health Malaysia, (MOH). (2015). National Plan of Action for Nutrition
of Malaysia [NPANM] Ill (2016-2025). NMZ Niaga Enterprise.

Ministry of Health Malaysia, (MOH). (2016). Nutrition Research Priorities in
Malaysia for 11" Malaysia Plan (2016-2020). Technical Working Group
on Nutrition Research for National Coordinating Committee on Food and
Nutrition. NMZ Niaga Enterprise.

Ministry of Health Malaysia, (MOH). (2018). Healthy Catering Module. Nutrition
Divison Ministry of Health Malaysia.

Miyoshi, M., Tsuboyama-Kasaoka, N., & Nishi, N. (2012). School-based"
Shokuiku" program in Japan: application to nutrition education in Asian
countries. Asia Pacific journal of Clinical Nutrition, 21(1), 159-162.

Morrison, K. M., Shin, S., Tarnopolsky, M., & Taylor, V. H. (2015). Association of
depression & health related quality of life with body composition in
children and youth with obesity. Journal of Affective Disorders, 172, 18-
23.

Morrow Jr, J. R., Tucker, J. S., Jackson, A. W., Martin, S. B., Greenleaf, C. A., &
Petrie, T. A. (2013). Meeting physical activity guidelines and health-
related fitness in youth. American Journal of Preventive Medicine, 44(5),
439-444,

124



Moy, F. M., Ying, G. C., & Kassim, S. Z. M. (2006). Eating patterns of school
children and adolescents in Kuala Lumpur. Malaysian Journal of
Nutrition, 12(1), 1-10.

Nasir, M. T. M., Norimah, A. K., Hazizi, A. S., Nurliyana, A. R., Loh, S. H., &
Suraya, I. (2012). Child feeding practices, food habits, anthropometric
indicators and cognitive performance among preschoolers in Peninsular
Malaysia. Appetite, 58(2), 525-530.

Neisser, U. (1976). Cognition and reality. Principles and implication of cognitive
psychology. San Francisko: WH Freeman and Company.

Neumark-Sztainer, D., Story, M., Hannan, P. J., & Rex, J. (2003). New Moves:
a school-based obesity prevention program for adolescent girls.
Preventive Medicine, 37(1), 41-51.

Neumark-Sztainer, D. (2011). Obesity and body image in youth. Body image: A
handbook of science, practice, and prevention, 180, 188.

Neumark-Sztainer, D., Wall, M., Larson, N. |., Eisenberg, M. E., & Loth, K. (2011).
Dieting and disordered eating behaviors from adolescence to young
adulthood: findings from a 10-year longitudinal study. Journal of the
American Dietetic Association, 111(7), 1004-1011.

Nurul-Fadhilah, A., Teo, P. S., Huybrechts, I., & Foo, L. H. (2013). Infrequent
breakfast consumption is associated with higher body adiposity and
abdominal obesity in Malaysian school-aged adolescents. PloS One,
8(3), €59297.

Obbagy, J. E., Condrasky, M. D., Roe, L. S., Sharp, J. L., & Rolls, B. J. (2011).
Chefs' opinions about reducing the calorie content of menu items in
restaurants. Obesity, 19(2), 332-337.

Ogden, C. L., Carroll, M. D., Kit, B. K., & Flegal, K. M. (2012). Prevalence of
obesity in the United States, 2009-2010: US Department of Health and
Human Services, Centers for Disease Control and Prevention, National
Center for Health Statistics Hyattsville, MD.

Ong, L., Chandran, V., Lim, Y., Chen, A., & Poh, B. K. (2010). Factors associated
with poor academic achievement among urban primary school children
in Malaysia. Singapore Medical Journal, 51(3), 247.

Onis, M. d., Onyango, A. W., Borghi, E., Siyam, A., Nishida, C., & Siekmann, J.
(2007). Development of a WHO growth reference for school-aged
children and adolescents. Bulletin of the World health Organization, 85,
660-667.

Osika, W., & Montgomery, S. M. (2008). Physical control and coordination in
childhood and adult obesity: longitudinal birth cohort study. BMJ, 337,
a699.

Parmenter, K., & Wardle, J. (1999). Development of a general nutrition
knowledge questionnaire for adults. European Journal of Clinical
Nutrition, 53(4), 298.

Perera, T., Frei, S., Frei, B., Wong, S. S., & Bobe, G. (2015). Improving Nutrition
Education in US Elementary Schools: Challenges and Opportunities.
Journal of Education and Practice, 6(30), 41-50.

Perez-Rodrigo, C., & Aranceta, J. (2001). School-based nutrition education:
lessons learned and new perspectives. Public Health Nutrition, 4(1a),
131-139.

Pieper, J. R., & Whaley, S. E. (2011). Healthy eating behaviors and the cognitive
environment are positively associated in low-income households with
young children. Appetite, 57(1), 59-64.

125



Pinhas-Hamiel, O., Singer, S., Pilpel, N., Fradkin, A., Modan, D., & Reichman,
B. (2006). Health-related quality of life among children and adolescents:
associations with obesity. International Journal of Obesity, 30(2), 267.

Poeta, L. S., Duarte, M. d. F. d. S., Giuliano, I. d. C., & Mota, J. (2013).
Interdisciplinary intervention in obese children and impact on health and
quality of life. Jornal de Pediatria, 89(5), 499-504.

Poh, B. K., Jannah, A. N., Chong, L. K., Ruzita, A. T., Ismail, M. N., & McCarthy,
D. (2011). Waist circumference percentile curves for Malaysian children
and adolescents aged 6.0-16.9 years. International Journal of Pediatric
Obesity, 6(3-4), 229-235.

Poh, B. K., Ng, B. K., Haslinda, M. D. S., Shanita, S. N., Wong, J. E., Budin, S.
B., ... Norimah, A. K. (2013a). Nutritional status and dietary intakes of
children aged 6 months to 12 years: findings of the Nutrition Survey of
Malaysian Children (SEANUTS Malaysia). British Journal of Nutrition,
110(S3), S21-S35.

Poh, B. K., Rojroonwasinkul, N., Le Nyugen, B. K., Budiman, B., Ng, L. O.,
Soonthorndhada, K., . . . Parikh, P. (2013b). Relationship between
anthropometric indicators and cognitive performance in Southeast Asian
school-aged children. British Journal of Nutrition, 110(S3), S57-S64.

Polanczyk, G. V., Salum, G. A., Sugaya, L. S., Caye, A., & Rohde, L. A. (2015).
Annual Research Review: A meta - analysis of the worldwide
prevalence of mental disorders in children and adolescents. Journal of
Child Psychology and Psychiatry, 56(3), 345-365.

Popkin, B. M., Conde, W., Hou, N., & Monteiro, C. (2006). Is there a lag globally
in overweight trends for children compared with adults? Obesity, 14(10),
1846-1853.

Powell, L. M., Szczypka, G., & Chaloupka, F. J. (2007). Adolescent exposure to
food advertising on television. American Journal of Preventive Medicine,
33(4), S251-S256.

Puder, J., & Munsch, S. (2010). Psychological correlates of childhood obesity.
International Journal of Obesity, 34(S2), S37.

Ralston, K., Newman, C., Clauson, A., Guthrie, J., & Busby, J. (2008). The
National School Lunch Program, background, issues, and trends. ERR-
61. Washington, DC: US Department of Agriculture. Economic Research
Service.

Rampersaud, G. C. (2009). Benefits of breakfast for children and adolescents:
update and recommendations for practitioners. American Journal of
Lifestyle Medicine, 3(2), 86-103.

Rana, L., & Alvaro, R. (2010). Applying a Health Promoting Schools approach to
nutrition interventions in schools: key factors for success. Health
Promotion Journal of Australia, 21(2), 106-113.

Rank, M., Wilks, D. C., Foley, L., Jiang, Y., Langhof, H., Siegrist, M., & Halle, M.
(2014). Health-related quality of life and physical activity in children and
adolescents 2 years after an inpatient weight-loss program. The Journal
of Pediatrics, 165(4), 732-737. e732.

Rapee, R. M., Kennedy, S., Ingram, M., Edwards, S., & Sweeney, L. (2005).
Prevention and early intervention of anxiety disorders in inhibited
preschool children. Journal of Consulting and Clinical Psychology, 73(3),
488.

126



Raven, J. (2008). Raven’s e Educational: Coloured progressive matrices (CPM):
London: Pearson Assessment.

Reedy, J., & Krebs-Smith, S. M. (2010). Dietary sources of energy, solid fats,
and added sugars among children and adolescents in the United States.
Journal of the American Dietetic Association, 110(10), 1477-1484.

Reicks, M., Trofholz, A. C., Stang, J. S., & Laska, M. N. (2014). Impact of cooking
and home food preparation interventions among adults: outcomes and
implications for future programs. Journal of Nutrition Education and
Behavior, 46(4), 259-276.

Reilly, J. J., Armstrong, J., Dorosty, A. R., Emmett, P. M., Ness, A., Rogers, I., . ..
Sherriff, A. (2005). Early life risk factors for obesity in childhood: cohort
study. BMJ, 330(7504), 1357.

Reilly, K. L., Nathan, N., Wiggers, J., Yoong, S. L., & Wolfenden, L. (2018). Scale
up of a multi-strategic intervention to increase implementation of a
school healthy canteen policy: findings of an intervention trial. BMC
Public Health, 18(1), 860.

Reimann, C., Filzmoser, P., Garrett, R. G., & Dutter, R. (2008). Statistical data
analysis explained: applied environmental statistics with R: Wiley Online
Library.

Resnick, M. D., Bearman, P. S., Blum, R. W., Bauman, K. E., Harris, K. M., Jones,
J.,...Shew, M. (1997). Protecting adolescents from harm: findings from
the National Longitudinal Study on Adolescent Health. Jama, 278(10),
823-832.

Rezali, F. W., Chin, Y. S., Yusof, M., & Nisak, B. (2012). Obesity-related
behaviors of Malaysian adolescents: a sample from Kajang district of
Selangor state. Nutrition Research and Practice, 6(5), 458-465.

Riggs, N., Chou, C.-P., Spruijt-Metz, D., & Pentz, M. A. (2010). Executive
cognitive function as a correlate and predictor of child food intake and
physical activity. Child Neuropsychology, 16(3), 279-292.

Ruzita, A. T., MAB, W. A,, & Ismail, M. (2007). The effectiveness of nutrition
education programme for primary school children. Malaysian Journal of
Nutrition, 13(1), 45-54.

Sainani, K. L. (2010). Making sense of intention-to-treat. Elsevier.

Sandin, B., Chorot, P., Valiente, R. M., & Chorpita, B. F. (2010). Development
of a 30-item version of the Revised Child Anxiety and Depression Scale.

Saunders, R. P., Evans, M. H., & Joshi, P. (2005). Developing a process-
evaluation plan for assessing health promotion program implementation:
a how-to guide. Health promotion practice, 6(2), 134-147.

Selim, A. J., Rogers, W., Fleishman, J. A., Qian, S. X., Fincke, B. G., Rothendler,
J. A, & Kazis, L. E. (2009). Updated US population standard for the
Veterans RAND 12-item Health Survey (VR-12). Quality of Life
Research, 18(1), 43-52.

Shah, P., Misra, A., Gupta, N., Hazra, D. K., Gupta, R., Seth, P., . . . Kulshreshta,
A. (2010). Improvement in nutrition-related knowledge and behaviour of
urban Asian Indian school children: findings from the ‘Medical education
for children/Adolescents for Realistic prevention of obesity and diabetes
and for healthy aGeing’(MARG) intervention study. British Journal of
Nutrition, 104(3), 427-436.

Shariff, Z. M., Bukhari, S. S., Othman, N., Hashim, N., Ismail, M., Jamil, Z., . . .
Hussein, Z. A. M. (2008). Nutrition education intervention improves
nutrition knowledge, attitude and practices of primary school children: a

127



pilot study. International Electronic Journal of Health Education, 11(1),
119-132.

Shepherd, J., Harden, A., Rees, R., Brunton, G., Garcia, J., Oliver, S., & Oakley,
A. (2006). Young people and healthy eating: a systematic review of
research on barriers and facilitators. Health education research, 21(2),
239-257.

Shin, N. Y., & Shin, M. S. (2008). Body dissatisfaction, self-esteem, and
depression in obese Korean children. The Journal of Pediatrics, 152(4),
502-506.

Shoup, J. A., Gattshall, M., Dandamudi, P., & Estabrooks, P. (2008). Physical
activity, quality of life, and weight status in overweight children. Quality
of Life Research, 17(3), 407-412.

Sigmund, E., & Sigmundova, D. (2013). Longitudinal 2-year follow-up on the
effect of a non-randomised school-based physical activity intervention
on reducing overweight and obesity of Czech children aged 10-12 years.
International Journal of Environmental Research and Public Health,
10(8), 3667-3683.

Singhal, N., Misra, A., Shah, P., & Gulati, S. (2010). Effects of controlled school-
based multi-component model of nutrition and lifestyle interventions on
behavior modification, anthropometry and metabolic risk profile of urban
Asian Indian adolescents in North India. European Journal of Clinical
Nutrition, 64(4), 364.

Siow, O. N., & Norrakiah, A. (2011). Assessment of knowledge, attitudes and
practices (KAP) among food handlers at residential colleges and
canteen regarding food safety. Sains Malaysiana, 40(4), 403-410.

Smith, E., Hay, P., Campbell, L., & Trollor, J. N. (2011). A review of the
association between obesity and cognitive function across the lifespan:
implications for novel approaches to prevention and treatment. Obesity
Reviews, 12(9), 740-755.

Soo, K., Manan, W., Manaf, H. A., & Lee, Y. (2011). Dietary practices among
overweight and obese Chinese children in Kota Bharu, Kelantan.
Malaysian Journal of Nutrition, 17(1).

Spinath, B., Spinath, F. M., Harlaar, N., & Plomin, R. (2006). Predicting school
achievement from general cognitive ability, self-perceived ability, and
intrinsic value. Intelligence, 34(4), 363-374.

Stallard, P. (2013). School-based interventions for depression and anxiety in
children and adolescents. Evidence-based Mental Health, 16(3), 60-61.

Stang, J., & Story, M. T. (2005). Guidelines for adolescent nutrition services:
Center for Leadership, Education and Training in Maternal and Child
Nutrition.

Story, M., Nanney, M. S., & Schwartz, M. B. (2009). Schools and obesity
prevention: creating school environments and policies to promote
healthy eating and physical activity. The Milbank Quarterly, 87(1), 71-
100.

Strongman, K. (1995). Theories of anxiety. New Zealand Journal of Psychology,
24(2), 4-10.

Su, C.-T., Wang, J.-D., & Lin, C.-Y. (2013). Child-rated versus parent-rated
quality of life of community-based obese children across gender and
grade. Health and Quality of Life Outcomes, 11(1), 206.

Su, T.T., Sim, P. Y., Nahar, A. M., Majid, H. A., Murray, L. J., Cantwell, M. M., . ..
Jalaludin, M. Y. (2014). Association between self-reported physical

128



activity and indicators of body composition in Malaysian adolescents.
Preventive Medicine, 67, 100-105.

Sutherland, R., Campbell, E., Lubans, D. R., Morgan, P. J., Okely, A. D., Nathan,
N., . . . Hollis, J. (2016). ‘Physical Activity 4 Everyone’school-based
intervention to prevent decline in adolescent physical activity levels: 12
month (mid-intervention) report on a cluster randomised trial. British
Journal of Sports Medecine, 50(8), 488-495.

Swallen, K. C., Reither, E. N., Haas, S. A., & Meier, A. M. (2005). Overweight,
obesity, and health-related quality of life among adolescents: the
National Longitudinal Study of Adolescent Health. Pediatrics, 115(2),
340-347.

Tanaka, N., & Miyoshi, M. (2012). School lunch program for health promotion
among children in Japan. Asia Pacific Journal of Clinical Nutrition, 21(1),
155-158.

Taylor, V. H., Forhan, M., Vigod, S. N., Mcintyre, R. S., & Morrison, K. M. (2013).
The impact of obesity on quality of life. Best practice & research Clinical
Endocrinology & Metabolism, 27(2), 139-146.

Tee ES, M. N. M., Norimah AK, Hamid Jan JM, et al.,. (2015). Nutritional status
of primary and secondary school children. MyBreakfast study of school
children: findings, implications & solutions symposium.

Tee, E. S., Nurliyana, A. R., Norimah, A. K., Jan Mohamed, H. J. B., Tan, S. Y.,
Appukutty, M., . . . Ning, C. (2018). Breakfast consumption among
Malaysian primary and secondary school children and relationship with
body weight status-Findings from the MyBreakfast Study. Asia Pacific
Journal of Clinical Nutrition, 27(2).

Teng, C. Y., Chin, Y. S., Taib, M. N. M., & Chan, Y. M. (2018). Evaluation of the
Effectiveness of a 3-Year, Teacher-Led Healthy Lifestyle Program on
Eating Behaviors Among Adolescents Living in Day School Hostels in
Malaysia. Food and Nutrition Bulletin, 0379572118795358.

Terry-McElrath, Y. M., O'malley, P. M., Delva, J., & Johnston, L. D. (2009). The
school food environment and student body mass index and food
consumption: 2004 to 2007 national data. Journal of Adolescent Health,
45(3), S45-S56.

Tin, S., Ho, S., Mak, K., Wan, K., & Lam, T. (2011). Breakfast skipping and
change in body mass index in young children. International Journal of
Obesity, 35(7), 899.

Tsiros, M. D., Olds, T., Buckley, J. D., Grimshaw, P., Brennan, L., Walkley, J., . ..
Coates, A. M. (2009). Health-related quality of life in obese children and
adolescents. International Journal of Obesity, 33(4), 387.

Tuong, K. L., & Lim, B. K. (2017). Program Hidangan Berkhasiat di S. J. K. C.
Chin Kwang Wahyu. Muar, Johor.

USDA Food Stamp Nutrition Program, M. D. o. C. H., Michigan Department of
Education, and Michigan State University Extension. (2007). Bridges
and Barriers to Working in K-8 Low-Income Schools School Needs
Assessment: Focused on Nutrition and Physical Activity.

USDA. (2018). School Nutrition Programs’ Operationals Manual. West Virginia
Department of Education.

Varni, J. W., Seid, M., & Kurtin, P. S. (2001). PedsQL™ 4.0: Reliability and
validity of the Pediatric Quality of Life Inventory™ Version 4.0 Generic
Core Scales in healthy and patient populations. Medical Care, 800-812.

129



Verdejo - Garcia, A., Pérez - Exp@sito, M., Schmidt - Rio - Valle, J.,
Fernandez - Serrano, M. J., Cruz, F., Pérez - Garcia, M., . .. Marcos, A.
(2010). Selective alterations within executive functions in adolescents
with excess weight. Obesity, 18(8), 1572-1578.

Wafa, S. W., Hamzaid, H., Talib, R. A., & Reilly, J. J. (2013). Objectively
measured habitual physical activity and sedentary behaviour in obese
and non-obese Malaysian children. Journal of Tropical Pediatrics, 60(2),
161-163.

Wang, Z.-M., Pierson Jr, R. N., & Heymsfield, S. B. (1992). The five-level model:
a new approach to organizing body-composition research. The
American Journal of Clinical Nutrition, 56(1), 19-28.

Waters, E., Silva-Sanigorski, A. d., Burford, B. J., Brown, T., Campbell, K. J.,
Gao, Y., . .. Summerbell, C. D. (2014). Interventions for preventing
obesity in children. Sao Paulo Medical Journal, 132(2), 128-129.

Wee, B. S., Poh, B. K., Bulgiba, A., Ismail, M. N., Ruzita, A. T., & Hills, A. P.
(2011). Risk of metabolic syndrome among children living in
metropolitan Kuala Lumpur: a case control study. BMC Public Health,
11(1), 333.

Wertheim, E. H., & Paxton, S. J. (2012). Body image development—adolescent
girls Encyclopedia of body image and human appearance (pp. 187-193):
Elsevier.

Whitlock, E. P., Williams, S. B., Gold, R., Smith, P. R., & Shipman, S. A. (2005).
Screening and interventions for childhood overweight: a summary of
evidence for the US Preventive Services Task Force. Pediatrics, 116(1),
el25-e144.

Williams, D. P., Going, S. B., Lohman, T. G., Harsha, D. W., Srinivasan, S. R.,
Webber, L. S., & Berenson, G. S. (1992). Body fatness and risk for
elevated blood pressure, total cholesterol, and serum lipoprotein ratios
in children and adolescents. American Journal of Public Health, 82(3),
358-363.

Withrow, D., & Alter, D. (2011). The economic burden of obesity worldwide: a
systematic review of the direct costs of obesity. Obesity Reviews, 12(2),
131-141.

Wong, J. E., Parikh, P., Poh, B. K., Deurenberg, P., & Group, S. M. S. (2016).
Physical activity of Malaysian primary school children: comparison by
sociodemographic variables and activity domains. Asia Pacific Journal
of Public Health, 28(5_suppl), 35S-46S.

World Health Organization, (WHO). (1998). The World Health Organization
quality of life assessment (WHOQOL): development and general
psychometric properties. Social science & medicine, 46(12), 1569-1585.

World Health Organization, (WHO). (2006). News and Information: The WHO
Global Database on BMI. 9(5):658-659.

World Health Organization, (WHO). (2009). WHO AnthroPlus for personal
computers manual: software for accessing growth of the world’s children
and adolescents.

World Health Organization, (WHO). (2016a). The double burden of malnutrition:
policy brief. Retrieved from
https://www.who.int/nutrition/publications/doubleburdenmalnutrition-
policybrief/en/

130



World Health Organization, (WHO). (2016b). Report of the commission on
ending childhood obesity: WHO Geneva. Retrieved from
https://www.who.int/end-childhood-obesity/publications/echo-report/en/

World Health Organization, (WHO). (2017a). Guideline: assessing and
managing children at primary health-care facilities to prevent overweight
and obesity in the context of the double burden of malnutrition.

World Health Organization, (WHO). (2017b). Report of the Commission on
Ending Childhood Obesity: implementation plan: executive summary.
Retrieved from
https://apps.who.int/iris/bitstream/handle/10665/259349/WHO-NMH-
PND-ECHO-17.1-eng.pdf?sequence=1

World Health Organization, (WHO). (2018a). What is malnutrition? Retrieved
from https://www.who.int/features/qa/malnutrition/en/

World Health Organization, (WHO). (2018b). Levels and trends in child
malnutrition. Retrieved from
https://www.who.int/nutgrowthdb/estimates/en/

World Health Organization, (WHO). (2019). Global Strategy on Diet, Physical
Activity and Health. Retrieved from
https://lwww.who.int/dietphysicalactivity/pa/en/

World Population Data Sheet. (2016). World Population Data. Retrieved from
https://www.prb.org/2016-world-population-data-sheet/

World Population Review. (2019). Population of Cities in Malaysia. Retrieved
from http://worldpopulationreview.com/countries/malaysia-
population/cities/

Yackobovitch-Gavan, M., Nagelberg, N., Phillip, M., Ashkenazi-Hoffnung, L.,
Hershkovitz, E., & Shalitin, S. (2009). The influence of diet and/or
exercise and parental compliance on health-related quality of life in
obese children. Nutrition Research, 29(6), 397-404.

Yusop, N. B. M., Shariff, Z. M., Hwu, T. T., Talib, R. A., & Spurrier, N. (2018).

The effectiveness of a stage-based lifestyle modification intervention for obese

children. BMC Public Health, 18(1), 299.

131


https://www.who.int/features/qa/malnutrition/en/
https://www.who.int/nutgrowthdb/estimates/en/
https://www.prb.org/2016-world-population-data-sheet/
http://worldpopulationreview.com/countries/malaysia-population/cities/
http://worldpopulationreview.com/countries/malaysia-population/cities/

BIODATA OF STUDENT

Teo Choon Huey was born in Muar, Johor on 19t February 1981. She had her
primary education at Sekolah Jenis Kebangsaan Cina Chung Hwa Presbyterian
Muar. She completed her secondary education at Sekolah Menengah
Kebangasaan Sri Muar and pre-university program (Form 6) at Sekolah
Menengah Kebangsaan Tinggi Muar. She graduated from bachelor degree in
Nutrition and Community Health at Universiti Putra Malaysia (UPM) with Second
Upper Honour. After graduated, she worked as Nutritionist at Marie France
Bodyline Slimming Centre Malacca Branch, Pantai Hospital Batu Pahat and
Nestle Product Sdn. Bhd. for two years, respectively. Then, she joined the
Nutrition Division of Ministry of Health as Nutritionist in Muar Health Centre for
four years and transferred to Batu Pahat Health Centre before further her Master
study. With the passionate in research, she continued to pursue Master in
Community Nutrition in UPM under the supervision of Assoc. Prof. Dr. Chin Yit
Siew.

She is accredited as International Society for the Advancement of
Kinanthropometry (ISAK) Level One anthropometrist. She presented her
research findings in poster session in 1t Southeast Asia Public Health Nutrition
(SEA-PHN) conference and oral presentation in 11t Johor Scientific Meeting in
2017. In the year 2018, she presented her research findings in oral session in
331 Nutrition Society of Malaysia (NSM) Annual Scientific Conference and Johor
Research Day. She has received the Best Oral Presentation Award 2018 — First
prize in the Young Researcher Symposium in 33 NSM Annual Scientific
Conference and also First prize in Oral Presentation in Johor Research Day. In
January 2019, she received the Special Award from Johor State Health Director
for her contributions.

249



Teo, C.

LIST OF PUBLICATIONS

H., Chin, Y. S., Lim, P. Y., Shahril, A. H. M. & Zalilah, M. S. (2019).
School-based intervention that integrates nutrition education and
supportive healthy school food environment among Malaysian primary
school children: a study protocol. BMC Public Health. 19(1), 1-10.

List of Proceedings

Teo, C.

Teo, C.

Teo, C.

Chin, Y

H., Chin, Y. S. & Shahril, A. H. M. (2017). Perceptions and experiences
of school meal program (SMP) among school communities in selected
primary schools in Batu Pahat District. Paper presented at the 11" Johor
Scientific Meeting 2017, Johor Bahru. (Oral)

H., Chin, Y. S., Kerk, S. B. & Shahril, A. H. M. (2017). Associations
between socio-demographic characteristics, body weight status and
eating behaviors with cognitive performance among primary school
children in Batu Pahat District. Paper resented at the 15t Southeast Asia
Public Health Nutrition (SEA-PHN) Conference 2017: Together in
Advancing Public Health Nutrition, Kuala Lumpur. (Poster)

H., Chin, Y. S., Lim, P. Y., Zalilah, M. S. & Shabhril, A. H. M. (2018).
Evaluation of school-based Healthy Lifestyle Program (HLP) for primary
school children in Batu Pahat District, Johor, Malaysia. Paper presented
at the 33 Scientific Conference of the Nutrition Society of Malaysia
(NSM) 2018: Investing in Nutrition: Act Now, Kuala Lumpur. (Oral)

. S., Teo, C. H., Lim, P. Y., Zalilah, M. S. & Shahril, A. H. M. (2018).

Effectiveness of a primary school-based intervention in Malaysia. Paper
presented at 50t Asia-Pacific Academic Consortium for Public Health
2018: Moving Forward to Address New Challenge in Regional Health,
Kota Kinabalu. (Oral)

Teo, C. H., Chin, Y. S., Lim, P. Y., Zalilah, M. S. & Shahril, A. H. M. (2018). Effect

Teo, C.

of “Program Cara Hidup Sihat” among Batu Pahat primary school
children in Johor, Malaysia. Paper presented at Johor Research Day
2018, Johor Bahru. (Oral)

H., Chin, Y. S., Lim, P. Y., Shahril, A. H. M. & Zalilah, M. S. (2018).
School Nutrition Program for primary school children — experiences and
learnings. Paper presented at the 34 Scientific Conference of the
Nutrition Society of Malaysia (NSM) 2019: Healthy Nutrition: Key to
Diesease Presention, Kuala Lumpur. (Oral)

249



RS
7

\

UNIVERSITI PUTRA MALAYSIA
STATUS CONFIRMATION FOR THESIS / PROJECT REPORT AND COPYRIGHT
ACADEMIC SESSION :

TITLE OF THESIS / PROJECT REPORT :

EVALUATION OF SCHOOL NUTRITION PROGRAMME FOR PRIMARYSCHOOL
CHILDREN IN BATU PAHAT, JOHOR, MALAYSIA

NAME OF STUDENT: TEO CHOON HUEY

| acknowledge that the copyright and other intellectual property in the thesis/project report
belonged to Universiti Putra Malaysia and | agree to allow this thesis/project report to be
placed at the library under the following terms:

1. This thesis/project report is the property of Universiti Putra Malaysia.

2. The library of Universiti Putra Malaysia has the right to make copies for educational
purposes only.

3. The library of Universiti Putra Malaysia is allowed to make copies of this thesis for academic
exchange.

| declare that this thesis is classified as :

*Please tick (V)

CONFIDENTIAL (Contain confidential information under Official Secret
Act 1972).
RESTRICTED (Contains restricted information as specified by the

organization/institution where research was done).

000

OPEN ACCESS | agree that my thesis/project report to be published
as hard copy or online open access.

This thesis is submitted for :

PATENT Embargo from until
(date) (date)

0

Approved by:

(Signature of Student) (Signature of Chairman of Supervisory Committee)
New IC No/ Passport No.: Name:
Date : Date :

[Note : If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from
the organization/institution with period and reasons for confidentially or restricted. ]



	Apendix A to N.pdf
	Untitled
	Untitled




