
Table 3.1: Description of the school-based intervention studies
	Author / year 
	Ruzita et al., 2007
	Zalilah et al., 2008
	Norkhalid et al., 2015

	Title
	The effectiveness of nutrition education programme for primary school children
	Nutrition education intervention improves nutrition knowledge, attitude and practices of primary school children: a pilot study.
	The effectiveness of 8 weeks physical activity program among obese children

	Study location 
	Selangor and Kuala Lumpur 
	Kuala Lumpur
	Perak 

	Study objective
	To determine the effectiveness of a nutrition education programme implemented among primary school children.
	To evaluate the impact evaluation of a pilot project, on nutrition KAP among primary school children 
	To determine the effectiness of physical activity programe among obese children

	Type of school 
	Primary school 
	Primary school
	Primary school 

	Study design 
	Pre-experimental 
	Pilot study
	Quasi experimental 

	Number of participants 
	237 IG , 181 CG students 
	168 IG 167 CG students
	40 IG students. No participants for CG 

	Participants criteria (Age)
	8 years old 
	8 years old 
	8 years old 

	Participants criteria (BMI status)
	All BMI catogories selected 
	All BMI catogories selected 
	Obese

	Involvement school communites in intervention  (others than students)
	No
	Teacher 
	No

	Intervention period
	3 weeks 
	6 weeks
	8 weeks 

	Intervention module 
	Nutrition  education (NE)
	Nutrition education (NE)
	Physical activity (PA)

	Description activities in intervention module
	Video viewing, coming reading, classroom activities, exercise question
-Food pyramid and nutrition education
	6 topics of nutrition module (Food pyramid, functions of food, food choices, breakfast, snack, food safety)

	Healthy lifestyle program manual national ervice (Running session 5 days/week, 1hr/session + PA include low, medium & high intensity) 

	Delivery method for IG
	Video + comic + classroom 
	Hands on activities, video viewing, exhibitions and nutritition info display, and classroom teaching
	Training session for PA with total 40 session


	Author / year 
	Ruzita  et al., 2007
	Zalilah et al., 2008
	Norkhalid et al., 2015

	Delivery method for CG
	Did not receive any intervention programme
	Standard health & pysical education curiculum
	Standard health and pysical education curiculum

	Theory use in module development
	Not reported
	Social cognitive theory (SCT)
	Not reported

	Theory use in intervention activities
	Not reported
	Not reported
	Not reported

	Involvement of parents (Direct / indirect involvement)
	Indirect
	Indirect
	Indirect

	Study tools use
	KAP, comparison urban (KL) and rural (ulu Selangor)
	KAP, Wt for age, Ht for age (using CDC chart)
	BMI

	Outcomes of the study
	Significant in knowlegde and attitude. No significant in practices 
	Significant in KAP after intervention
	Significant in BMI 

	Evaluation of the intervention 
	Pre-intervention, post-intervention (3 weeks), and follow up after 6 months
	Pre- and post-intervention
	Pre- and post-intervention

	% complete the intervention
	100 % complete the intervention for IG
	100% complete the intervention for IG
	100% complete the intervention for IG

	 Involvement of process evaluation
	No
	No
	No



*Indirect : Giving permission for students to involve in intervention

*Direct : Involve or participate in activities 

	Author / year 
	Sharifah et al., 2016
	Tee et al., 2016
	Wan Puteri et al., 2017

	 Title
	School-based intervention to prevent overweight and disordered eating in secondary school Malaysian adolescents: a study protocol

	Healthy Kids Programme Malaysia develops a nutrition education package for prevention of obesity amongst primary school children
	Development and evaluation of interactive multimedia-based nutrition education package (IMNEP) to promote healthy diet for overweight and obese children

	Study location 
	Selangor
	Kuala Lumpur
	Kota Bharu, Kelatan 

	Study objective
	To evaluate the effectiveness of EpaL programme on knowledge, attitude, and practices on healthy lifestyle and body composition among adolecents

	The implement and evaluate a nutrition education package approriate for primary school children
	To evaluate the baseline results of KAP, HRQoL and parents report of parenting skills (PRPS)

	Type of school 
	Secondary school 
	Primary school 
	Primary school 

	Study design 
	Quasi-experimental 
	Prospective intervention 
	RCT (Quadruple arm)- 3 IG-(Student, parents) 1 CG (Student, parents)

	Number of participants 
	IG 34 CG 42
	143 IG 107 CG students
	139 IG 1 (Parents + student =35), IG 2 (32 students only), IG 3 (31 parents only), CG (41 students only)

	Participants criteria (Age)
	13-14 years old
	9 years old 
	Parent with 10 years old childrens

	Participants criteria (BMI status)
	All BMI catogories selected
	All BMI categories selected
	Obese and overweight 

	Involvement of school communites in intervention  (other than students)
	Peer involvement
	Teachers and parents
	Parents 

	Intervention period
	16 weeks
	1-3 years 
	6 month

	Intervention module 
	Nutrition + PA + body image (Intervention disordered eating)

	Nutrition education 
	Nutrition education + PA


	Author / year 
	Sharifah et al., 2016
	Tee et al., 2016
	Wan Puteri et al., 2017

	Description activities in intervention module
	Module, activity book and educational materials consist of 8 topic:

1) Know your body image & body weight, 2) Achieve healthy body weight, 3) Follow food pyramid, 4) Active according pysical activity piramid, 5) Choose your food wisely, 6) Move actively anywhere, 7) Handle perception wisely, 8) Happy practising Epal 
	TOT for teachers to conduct the nutrition education. 6 module each year equal to 12 educational session (Nutrition education, interactive game for kids + recipes for parents
	Interactive multimedia-based nutrition education package consist of  video game: (BMI, education on food content, calculation of total calories based on daily consumption, quizzes section), education module video (parents) (1) introduction of obesity and (2) healthy guidelines for overweight and obese children. The information available for children’s education video are as follows: (1) balanced food and healthy eating and (2) obesity and daily PA 

	Delivery method for IG
	Session delivered by peer educator   delivered based on small group 5-7 subject and activities 
	Interactive games, recipes for parents, printed material, game, teaching for students + leaflet and website for parents 
	Education video, healthy food flash
game, and PC dance mat. Using desktop application (Windows)

	Delivery method for CG
	Standard health and pysical education curiculum and has been given the Epal module and material after intervention
	Standard health and pysical education curiculum
	Not reported

	Theory use in module development

	SCT
	Not reported 
	Not reported

	Theory use in intervention activities

	SCT
	Not reported
	Not reported

	Involvement of parents (Direct / indirect involvement)
	Indirect
	Indirect
	Direct

	Study tools use
	BMI, body image (HRQoL) ,self-esteem Rosenberg self-esteem scale (RSES), eating behaviour behaviours (questionnaire), dietary intake, physical activity energy expenditure 
	KAP , BMI , impact survey in each topic 
	KAP, BMI, PedsQoL, dietary assessment (focusing on breakfast), parents report parenting skill (PRPS)

	Outcomes of the study 
	Significant in knowledge. No significant in attitude, practices, WC, BMI, body fat percentage  
	Significant in knowledge. No significant in attitude and practices
	Significant in knowledge. No significant in attitude and practices, BMI not reported 

	Evaluation of intervention 
	Pre, post & follow up after 3 month 
	Pre and post intervention (end of the year)
	Pre & Post Intervention 

	% complete the intervention
	77% complete the intervention
	Not reported 
	100% complete the intervention

	Involvement of process evaluation 
	Yes feedback aftter session + evaluation program compliance
	Yes, immediate impact survey and changes in BMI 
	Yes feasibility study of IMNEP development 


	Author /Year 
	Zahari et al., 2017
	 Gunasekaran et al., 2018 
	Mok et al., 2019

	 Title
	Effects of MyBFF@school intervention in health-related quality of life among overweight and obese primary school children

	Juara Sihat™: Study design of a school-based childhood obesity nutrition education programme in Kuala Lumpur, Malaysia 
	Juara Sihat™: Assessing the sustained impact of a school-based obesity intervention

	Study location 
	Selangor, Negeri Sembilan, and Kuala Lumpur 

	Kuala Lumpur 
	Kuala Lumpur 

	Study objective
	To investigate the effectiveness of MyBFF@School program  among overweight and obese primary school children in Malaysia.The primary objective of the intervention is to reduce the body mass index (BMI) z-score and fat mass and to evaluate the effect on the cardiometabolic risk-
	To determine the effectiveness of nutrition education programme in improving anthropometric status, KAP of nutrition , eating habits and PAL among overweight and obese children 
	To evaluate the sustained impact of Juara Sihat of Juara Sihat programme on PAL and anthropometric status at 18 months post-intervention

	Type of school 
	Primary 
	Primary school
	Primary school

	Study design 
	Cluster RCT 
	Quasi-experimental 
	 Quasi-experimental 

	Number of participants 
	1138 primary students (612 IG  526 CG) 
	55 primary students (IG 55 CG 55) 
	55 IG only (students only for follow up) 

	Participants criteria (Age)
	9-11 years 
	9-11 years 
	9-11 years 

	Participants criteria (BMI status)
	Obese and overweight
	Obese and overweight 
	Obese and overweight

	Involvement of school communites in intervention  (other than students)
	Teacher 
	Teacher, PTA, and parents
	Teacher, PTA, and parents

	Intervention period
	32 weeks intervention 
	12 weeks
	12 weeks intervention follow up at 18 months after complete the intervention

	Intervention module 
	Nutrition education + PA (SSG) + psychology
	Nutrition education + PA + behavioral changes 
	Nutrition education + PA + behavioral changes

	
	
	
	

	Author / year 
	Zahari et al., 2017
	 Gunasekaran et al., 2018 
	Mok et al., 2019

	Description activities in intervention module
	3 components involved: psychology, nutrition, and physical activity (SSG sport)
	6 main topics, namely Am I Healthy?; Cheerful and Healthy Chef!; Choose Wisely for Healthy Body!; Look at Me!; We are Active and 3km Fun Run Challenge!; and Fruits and Vegetables are My Best Friends! which involved the parents and teachers association (PTA), teachers, parents, students, and the school canteen operators
	Follow up study from previous Juara Sihat conducted 2018. Module involved: 1) 1 hour nutrition class, 2) 4 hours PA education session, family involvement 4) Empowerment of PTA members

	Delivery method for IG
	Classroom education and outdoor activities consist of SSG 
	Printed materials + seminar to parents + hands on + classroom activities + outdoor activies for PA
	Not received any intervention programme after 12 weeks intervention. Follow the standard education and pysical curriculum

	Delivery method for CG
	Standard nut education in pyhsical & health curriculum
	Not received any intervention programme
	Not received any intervention programme 

	Theory use in module development
	Developmental theory in pyscology
	SEM 
	SEM

	Theory use in intervention activities
	Not reported
	Not reported 
	Not reported

	Involvement of parents (Direct / indirect involvement)
	Indirect
	Yes, direct involvement 
	Teacher, PTA (Direct involvement activities and designing module)

	Study tools use
	HQROL , BMI, PA, dietary intake, body fat composition 
	KAP, BMI, WC, % fat, BP, biochemical, PA, dietary intake
	KAP, BMI, % fat, WC, and PA

	Outcome of the study
	** BMI decrease but not significant 
	** Significant of BMI, WC, % fat and PAL for IG compared to CG
	Sustain significant impact in BMI and PA, not significant for WC and % fat

	Evaluation of intervention 
	Pre, intermediate (16 weeks), and post (32 weeks)
	Pre, post-intervention 1 (3 months follow-up), and post-intervention 2 (6 months follow-up), 18 months (follow up)
	Pre, post (3 months), follow up (6 months), sustainability follow up (18 months)

	% complete the intervention
	81.5% from 1397 
	100% complete the intervention
	 100% complete for measurement 55 IG 

	Involvement of process evaluation 
	No 
	No
	Yes after intervention (interview) with parents




	Author / year 
	Norimah & Rasidah, 2018
	Norimah et al., 2019
	Teo et al., 2019

	 Title
	An evaluation of a nutritional educational programme for obese children
	Management for school health nurses and school children in Malaysia
	School-based intervention that integrates nutrition education and supportive healthy school food environment among Malaysian primary school children: a study protocol

	Study location 
	Selangor
	Selangor 
	 Batu Pahat, Johor

	Study objective
	To evaluate the healthy food behaviour, attitude, knowledge and healthy environment
	To develop and  evaluating the effects of HEM on childhood obesity management for knowledge, practice behavior, attitude, self-regulation, and body mass index (BMI).
	To evaluate the effectiveness of the SNP between intervention and comparison groups before and after the SNP.

	Study design 
	Pre-experimental (no control group) 
	Pilot study 
	Quasi-experimental

	Number of participants 
	103 students
	60 students (30 CG : 30 IG)
	523 students (251 IG : 272 CG) 

	Participants criteria (Age)
	 10-11 years old
	 7-12 years old 
	7-11 years old  

	Participants criteria (BMI status)
	 Obese and overweight
	Obese and overweight 
	All BMI categories selected

	Involvement of school communites in intervention  (others than students)
	No 
	No
	The trained teachers conducted the nutrition education sessions and school canteen operator trained to provide healthy menu during recess time

	Intervention period
	Not reported 
	12 weeks 
	3 month nutrition education programme and beyond 3 month emphasize on healthy menu

	Intervention module 
	Nutrition education 
	Nutrition education + PA 
	Nutrition education + PA

	
	
	
	

	
	
	
	


	Author / year
	Norimah & Rasidah, 2018
	Norimah et al., 2019
	Teo et al., 2019

	Description activities in intervention module
	Use the existing module from Ruzita et al., and education materials from KKM + video and comic session
	Module C.H.A.N.G.E SCT + Kolb's model of learning styles and experiential the design for HEM is “C.H.A.N.G.E” where the C refers to choose, H refers to the health, A refers to an activity, N refers to nutrition,G refers to guide, and E refers to exercise. In other words, the meaning is “Choose Healthy Activity, Nutrition, Guide, Exercise”
	1) Nutrition session / campaign delivered by teacher using Healthy Kids Material from previos study, 2) Healthy meal served

	Delivery method for IG
	Classroom activities + video 
	Classroom activities + video 
	Nutrition campaign including quiz, games incoporate with healthy meal served during recess time.

	Delivery method for CG
	Not reported 
	Standard nut education in pyhsical & health curriculum
	Standard health and pysical education curiculum + canteen operator need to follow the standard healthy selling guideline 

	Theory use in module development
	Not reported 
	SCT & Bronfrenbrenner ecological theory
	SCT

	Theory Use in intervention activities
	Kolb's model in learning & teaching 
	Kolbe model
	Not reported 

	Involvement of parents (Direct / indirect Involvement)
	Indirect
	Indirect
	Yes, direct involvement feedback of canteen meal 

	Study tools use
	Healthy environment assessement, KAP, self-adminstered 24hrs diet recall by parents 
	KAP, BMI, ffq for breakfast, PACQ
	BMI, WC, KAP, PAQ-C, EBQ, RCADS, cognitive performance, PedsQL + process evaluation 

	Outcomes of the study
	Increase in knowlegde and attitude. No practices. But significant findings was not reported 
	Significant outcome was not reported 
	Not reported 

	Evaluation of intervention 
	Pre- and post 
	Pre- and post test 
	Pre, post, follow up 3 months after intervention

	% complete the intervention
	76.7% (79 students) 
	Complete intervention was not reported 
	82.0% complete the intervention

	Involvement of process evaluation 
	No
	No
	Yes, during implementation of healthy meal for school canteen + attendace and feedback form from participant (students)




	Author / year 
	Koo et al., 2019
	Chuan et al., 2019 

	 Title
	GReat-Child Trial™ based on social cognitive theory improved knowledge, attitudes and practices toward whole grains among Malaysian overweight and obese children
	Development and validation of a physical activity educational module for overweight and obese adolescents: CERGAS programme

	Location 
	Kuala Lumpur
	Selangor 

	Study objective
	The present paper describes the feasibility and acceptability of the GReat-Child Trial™, aswell as to investigate the changes on KAP of whole grains consumption among children who were overweight or obese.
	Development of CERGAS module as intervention for obese and overweight secondary school children

	Type of school 
	Primary school
	Secondary school 

	Study design 
	Quasi-experimental
	Development of module emphasized + Quasi experimental studies 

	Number of participants 
	83 students (40 IG : 43 CG) 
	180 students (60 IG 1 :  60 IG 2 : 60 CG) 

	Participants criteria (Age)
	 9 to 11 years 
	13-15 years 

	Participants criteria (BMI status)
	Obese and overweight 
	Obese and overweight

	Involvement of school communites in intervention (other than students)
	Parents couseling and availability of high fiber diet in home
	Teachers

	Intervention period
	12 weeks intervention with 6 months follow up 
	12 weeks 

	Intervention module 
	Nut education + high fibre diet 
	Nutrition education + PA 

	
	
	

	
	
	

	
	
	

	
	
	

	Author / year 
	Koo et al., 2019
	Chuan et al., 2019 

	Description activities in intervention module
	Multi-component whole grain intervention, which consisted of behavioral, personal and environmental factors based on social cognitive theory (SCT). (1) six nutrition education classes (2)12 weeks wholegrain feeding (3) family involvement once for diet couselling (Nut education + high fiber diet) social cognitive theory concepts and application for GReat-Child trial
	Nutrition + PA  use participant to develop CERGAS (PA) 

	Delivery method for IG
	Nutrition classrom for children + Individual counselling for parents
	Intervention camp, printed material, group activity

	Delivery method for CG
	Not reported 
	Standard nut education in pyhsical & health curriculum

	Theory use in module development
	SCT
	BCT and IM protocol 

	Theory use in intervention activities
	Not reported 
	SCT, SDT

	Involvement of parents (Direct / indirect involvement)
	Yes direct involvement
	Indirect

	Study tools use
	WC, BMI, % fat , PA 
	KAP, PA, BMI, WC, % fat 

	Outcomes of the study
	Significant in BMI, WC, and % fat 
	Significant in WC and % fat. No significant in BMI. 

	Evaluation of Intervention 
	Pre , Post(12 weeks) ,  Follow up after 6 months 
	Pre-, post (12 weeks), post follow up (24 weeks), post follow up (36 weeks)

	% complete the intervention
	70 complete post-intervention (32 IG : 38 CG). 63 complete follow up intervention (31 IG : 32 CG). 76.0 % complete the intervention
	Complete 12 weeks post- intervention ( IG 1 52 : IG 2 : 48  CG : 50). complete IG 1 : 87.0%, IG 2 : 80.0%, CG :83.3%

	Involvement of process evaluation 
	No
	Yes before the intervention (FGD) for students to develop the module


Table 3.2  : Description of the web- and clinic-based intervention studies 
	Author / year 
	Sharifah et al., 2011
	Nor Baizura et al., 2018
	Azmawati & Farah, 2014
	 Norliza et al., 2018

	 Title
	Randomized controlled trial of a good practice approach to treatment of childhood obesity in Malaysia: Malaysian childhood obesity treatment trial (MASCOT)
	The effectiveness of a stage-based lifestyle modification intervention for obese children
	Effect of internet-based intervention on obesity among adolescents in Kuala Lumpur: A school-based cluster randomised trial
	Family-based intervention using face-to-face sessions and social media to improve Malay primary school children’s adiposity: a randomized controlled field trial of the Malaysian REDUCE programme

	Study location 
	Kuala Lumpur
	Selangor 
	Kuala Lumpur
	Selangor

	Study objective
	The primary aim of the present study was to test the hypothesis that a ‘good practice’ intervention for the treatment of childhood obesity in Kuala Lumpur, Malaysia
	The effectiveness of a stage-based lifestyle modification intervention on body composition, physical activity and dietary intake among obese children
	To determine the effectiveness of obeseGO! intervention among the adolescents
	To evaluate the effectiveness of using social media and face-to-face sessions in a family-based intervention on the primary outcome of body mass index (BMI) z-score and secondary outcomes of waist circumference percentile and percentage total body fat.

	Study setting 
	Clinic-based
	Clinic-based 
	Web-based 
	Web-based

	Type of school 
	Primary school 
	Primary school 
	Secondary school 
	Primary school 

	Study design 
	Assessor-blinded randomized controlled trial (RCT)
	Randomised controlled trial (RCT)
	Cluster randomised controlled trial (RCT)
	Two arm randomised trial (2 IG =Parents, students) & (2 CG = Parents, students)

	Number of participants 
	107 students (52 IG 55 CG)
	50 students (IG 25 : CG 25)
	97 students (47 IG : 50 CG)
	IG (67 students, 64 parents ) CG (67 students, 58 parents)

	Participants criteria (Age)
	7-11 years old
	7-11 years old
	 16 years
	Parents with 7-11 years old children

	Participants criteria (BMI status)
	Obese and overweight 
	Obese 
	Overweight and obese 
	Obese and overweight

	Involvement of school communites in intervention  (other than students)
	Parents
	Parents, caregiver
	Family as monitor purpose the use of internet
	Parents (nutrition education to parents)

	Intervention period
	24 weeks 
	24 weeks  intervention (2 months)
	12-week intervention (1 month)
	4 weeks 

	
	
	
	
	

	Author / year 
	Sharifah et al., 2011
	Nor Baizura et al., 2018
	Azmawati & Farah, 2014
	 Norliza et al., 2018

	Intervention module 
	Nutrition education + PA
	Nutrition education + PA 
	Nutrition education + PA 
	Nutrition education + PA 

	Education module design 
	Students + parents
	Students
	Students
	Parents

	Description activities in intervention module
	8 topics: wake up call, eat well be well, be active, make a better life, I feel good, lets cook together, simply the best, sharing is caring
	Stage of Change (SOC) involved nutrition + PA based on acceptance subject exercise on eekeend + process evaluation during intervention (nut + PA)  
	Consist of teen obesity, fast food, preventing obesity by MIND, active habits, screen time, feeling about yourself (nut + PA)
	8 units activities, face-to-face nutrition intervention + social media + facebook + interaction parents and reseacher through WA and FB 

	Delivery method for IG
	Group session & hands on activities
	Staged based lifestyle modification + Nut + PA + hands on + feedback parents + counselling individual
	Web-based + interactive game + video 
	Web-based (facebook, WA) + face- to-face counselling session during 4 weeks intervention for parents only.

	Delivery method for CG
	-
	Standard treatment 
	Education via pamphlet (nut education + PA)
	Received REDUCE education after 6 months follow up intervention

	Theory use in module development
	Behavioral change theory & social cognitive theory 
	TTM 
	Not reported 
	SCT

	Theory use in intervention activities

	Behavioral change theory
	TTM 
	Not reported
	Not reported

	Involvement parents (Direct / indirect involvement)
	Parents as the main agent of change (direct involvement)
	Yes, direct involvement parent / caregiver on counselling
	Indirect involvement: guardian or parent willing to join the study (Parent as monitor + students)
	Direct involvement 

	Study tools use
	Physical activity and sedentary behavior, BMI, Health related QoL 
	Body composition (BMI/WC/fat), energy intake, PAL
	Eating behaviour questionnaire, IPAQ, KAP, BMI, WC, % fat, QoL
	BMI, WC, total body fat, KAP for children, KAP for parents, formative assessment

	Outcome of the study
	No significant for BMI dan PAL
	** significant of Wt and WC, and PAL for IG compared to CG
	Significant of BMI, WC and % fat during post test but not after 12 weeks 
	Significant in BMI, WC, and body fat (IG compared to CG students)

	Evaluation of intervention 
	Pre- & post-intervention
	Pre, intermediate (every week), post 
	Pre, post and follow up after 12 weeks intervention 
	Pre, immediate (4 weeks), follow up (3 months), follow up 6 months

	% complete the intervention
	100% complete the intervention
	 80% complete the intervention  
	100% complete the intervention
	95.5% complete the intervention

	Involvement of process evaluation 
	No
	Yes, during sharing session 
	Yes, feedback / evaluation program by participants, guardian & self monitoring BMI via website 
	Yes, response from WA, FB 
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