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ABSTRACT

Obesity is one of the most important public health problems of the late 

twentieth century. Report by World Health Organization (2015) found the national 

prevalence of obesity in Indonesia was increased from 12.2% in 2007 to 16.8% in 

2015 and reached 11.9% for the aged 6 to 12 years old. This research is conducted to 

identify the factors influencing obesity and their impact on obese adolescent. There 

are five influencing factors; nutrition, genetic, physical activity, socioeconomic, 

health awareness. This research was conducted in Padang, West Sumatera, Indonesia 

including 386 students in the age of 11-15 years old. Results of Partial Least Square 

Structural Equation Modelling analysis shows that there are 16 indicators from 47 

indicators that provide a significant impact on each factor they represent. The 

significant indicators include; snack consumption, nap schedules, and pocket money. 

In addition to that, analysis results on factors that affect obesity in adolescents show 

that the nutrition factor has the most influence on obesity adolescent with T = 5.911 

followed by genetic = 4.321, physical activity = 3.174, and socioeconomic = 2.283. 

Meanwhile health awareness factor does not significantly affect on obesity in 

adolescents. However, the role of health awareness can be seen based on the 

correlation test results whereby all factors such as nutrition have the largest 

correlation with health awareness factors. The results of these statistical analysis will 

be used as a reference for the content on rehabilitation application program for 

obesity in adolescents. The validity and usability test for the developed application 

program shows most of users were satisfied with the program. However, there were 

several users that found difficulty in using english based application. The result of 

this research can be a reference for the authority and nutritionist in making guidelines 

or treatment in order to prevent the increase of obesity among adult and adolescents.
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ABSTRAK

Obesiti adalah salah satu daripada masalah kesihatan awam yang paling 

meruncingkan pada akhir abad kedua puluh. Laporan daripada Organisasi Kesihatan 

Sedunia (2015) mendapati bahawa prevalens obesiti kebangsaaan di Indonesia 

meningkat daripada 12.2% pada tahun 2007 kepada 16.8% pada tahun 2015 dan 

mencapai 11.9% bagi golongan dalam peringkat umur 6 hingga 12 tahun. Kajian ini 

dijalankan untuk mengenalpasti faktor yang mempengaruhi obesiti dan bagaimana ia 

memberi kesan kepada berat badan. Lima faktor utama yang mempengaruhi obesiti 

ialah pemakanan, genetik, aktiviti fizikal, sosioekonomi, dan kesedaran tentang 

kesihatan. Lokasi kajian adalah di Padang, Sumatera Barat, Indonesia yang 

melibatkan golongan 386 remaja berumur 11-15 tahun. Hasil analisis menunjukkan, 

terdapat sebanyak 16 indikator daripada 47 indikator memberi kesan signifikan pada 

setiap faktor yang diwakilkan. Antara indikator tersebut adalah pengambilan 

makanan ringan, jadual tidur, dan wang saku. Di samping itu, pada analisis kesan 

pula menunjukkan pemakanan memberikan kesan paling besar dengan nilai T = 

5.910 diikuti dengan genetik = 4.320, aktiviti fizikal = 3.174, dan sosioekonomi = 

2.283. Sebaliknya, faktor kesedaran kesihatan tidak menunjukkan kesan terhadap 

berat badan. Walau bagaimanapun, berdasarkan ujian kaitan, kebanyakan faktor 

seperti pemakanan mempunyai nilai kaitan terbesar dengan faktor kesedaran 

kesihatan. Hasil analisis statistic ini akan digunapakai sebagai rujukan dalam 

pembinaan program pembelajaran untuk pemulihan obesiti. Ujian kebolehgunaan 

dan kesahihan program menunjukkan kebanyakan pengguna berpuas hati dengan 

program tersebut kecuali beberapa pengguna yang menyatakan kesukaran dalam 

menggunakan aplikasi yang berasaskan bahasa inggeris. Hasil penyelidikan ini 

mampu dijadikan rujukan kepada golongan pakar dalam membangunkan garis 

panduan untuk mencegah peningkatan obesiti di kalangan remaja.



vii

TABLE OF CONTENT

CHAPTER TITLE PAGE

DECLARATION ii

DEDICATION iii

ACKNOW LEDGEM ENT iv

ABSTRACT v

ABSTRAK vi

TABLE OF CONTENT vii

LIST OF TABLE xi

LIST OF FIGURES xiii

LIST OF GRAPHS xiv

LIST OF APPENDICES xv

1 INTRODUCTION 1

1.1 Research Background 1

1.2 Background of Study 3

1.3 Problem Statement 5

1.4 Significance of Study 8

1.5 Objective of Study 8

1.6 Research Question 9

1.7 Scope of Study 9

1.8 Conceptual and Operational Definition 10

1.8.1 Multicollinearity 10

1.8.2 Body Mass Index 10

1.8.3 Riset Kesehatan Dasar 11

1.9 Theoretical Framework 11

1.10 Organization of the Thesis 14



viii

1.11 Conclusion 15

2 LITERATURE REVIEW  17

2.1 Introduction 17

2.2 Factors on Adolescent Obesity 18

2.2.1 Nutritional Factor 18

2.2.2 Health Awareness 20

2.2.3 Socioeconomic Factor 21

2.2.4 Physical Activity 23

2.2.5 Genetic Factor 24

2.3 Relationship Between Each Factors 25

2.4 Electronic Learning on Rehabilitation Application 27

2.4.1 Adobe Flash Professional Software 27

2.4.2 Obesity Electronic Learning and 29

Rehabilitation Application

2.5 Analysis Method on Obesity Factors 32

2.5.1 Structural Equation Modelling 34

2.5.2 Partial Least Square -  Structural Equation 41 

Modelling (PLS-SEM)

2.6 Summary 48

3 M ETHODOLOGY 49

3.1 Introduction 49

3.2 Research Procedure 49

3.3 Research Design 50

3.3.1 Descriptive Statistics 51

3.3.2 PLS-SEM Analysis 52

3.4 Research Planning 56

3.4.1 Population and Sample Determination 57

3.4.2 Research Sampling 58

3.5 Research Instrument 59

3.5.1 Questionnaire Development 60

3.5.2 Questionnaire Variable and Indicators 61



ix

3.5.3 Pilot Study 63

3.6 Body Mass Index 63

3.7 Developing Obesity Electronic Learning and 64

Rehabilitation Application with Flash

4 RESULT AND ANALYSIS 68

4.1 Introduction 68

4.2 Pilot Study and Questionnaire Analysis 68

4.2.1 Pilot Study 69

4.2.2 Validity of Questionnaire 71

4.2.3 Reliability of Questionnaire 73

4.3 Demography of Data 76

4.4 PLS Structural Model Analysis 80

4.4.1 Outer Model Analysis 80

4.4.1.1 Path Loading Significance 81

4.4.1.2 Outer Weight Significance 83

4.4.2 Inner Model Analysis 88

4.4.3 Relationship Between Independent Variable 91

5 DISCUSSION AND OBESITY A PPLICATION 93

5.1 Introduction 93

5.1.1 Outer Model Analysis Result 93

5.1.2 Inner Model Analysis Result 99

5.2 Electronic Learning Obesity Rehabilitation 104

Application

5.2.1 Usability and Validation of 111

E-Learning Obesity Application

6 CONCLUSION AND RECOM M ENDATION

6.1 Conclusion

6.2 Recommendation

114

114

116



x

REFERENCE 118

Appendices A-C 129-155



xi

LIST OF TABLE

TABLE NO. TITLE PAGE

2.1 Several types of obesity rehabilitation application 30

2.2 Summary of reflective model measurement 45

2.3 Summary of formative model measurement 46

2.4 Summary of inner model measurement 47

3.1 Summary on stratified random sampling 59

3.2 Variable and indicators of research questionnaire 62

3.3 The World Health Organization (WHO) obesity 64 

classification

4.1 Characteristic of respondent based on BMI status 69

4.2 Pre-questionnaire reliability 70

4.3 Questionnaire item validity 72

4.4 Questionnaire reliability 73

4.5 Indicators loading significance 81

4.6 Outer weight significance value 83

4.7 Summary path loading significance and outer weight 86 

significance

4.8 Path coefficient and T-Statistic from between variables 89

4.9 Determination coefficient (R2) 90

4.10 Correlation between independent variables 91

5.1 Details on nutrition significant indicators 94

5.2 Details on physical activity significant indicators 94

5.3 Details on genetics significant indicators 96

5.4 Details on health awareness significant indicators 96

5.5 Details on socioeconomics significant indicators 97

5.6 Summary of inner model analysis 99



xii

5.7 Indicators for E-Learning application 104

5.8 Question details on application usability and validity 111 

questionnaire



xill

LIST OF FIGURE

FIGURE NO. TITLE PAGE

1.1 Ecological theoretical framework for childhood overweight 12

1.2 Ecological theoretical framework for obesity in sub- 13 

Saharan

1.3 Adolescent obesity theoretical framework 14

2.1 Obesity Conceptual Framework 26

2.2 Type of latent variable relationship in SEM models 37

2.3 Type of theoretical relationship in SEM models 37

2.4 Process of SEM analysis 38

2.5 Type of PLS-SEM models 42

3.1 Research flowchart 50

3.2 PLS-SEM flowchart 54

3.3 Stratified sampling flowchart 58

3.4 Framework obesity E-Learning application 65

3.5 Action script for Calculate BMI 67

4.1 Indicators and latent variables on adolescent obesity PLS- 88 

SEM models

5.1 Health Awareness as influence factor 103

5.2 Framework of obesity E-Learning application 106

5.3 Main layer of E-Learning application 107

5.4 Layer of obesity introduction 107

5.5 Layer of obesity quiz 108

5.6 Layer of BMI measurement 109

5.7 Layer of obesity video learning 110



xiv

LIST OF GRAPHIC

GRAPHIC NO. TITLE PAGE

4.1 Population of Padang 2010-2015 76

4.2 Percentage Man and Woman by Age in Padang 2015 77

4.3 Percentage of Population by Age in Padang 2015 77

4.4 Number of Respondent by Age 78

4.5 Number of Respondent by Gender 79

4.6 Number of Respondent by BMI Group 79

5.1 Usability and Validity E-Learning Application 111



xv

LIST OF APPENDICES

APPENDIX TITLE PAGE

A Table of Sampling Procedure 129

B Research Instrument 130

C Raw Statistical Result 137



CHAPTER 1

INTRODUCTION

1.1. Research Background

Obesity has become one of the most important public health problem in the 

late twentieth century. Ogden et al (2010) stated, obesity is a serious threat in the 

United States because of an increasing prevalence of obesity cases. World Heatlh 

Organization defined obesity as a disorder or a disease marked by the accumulation 

of excess body fat tissue. In general, overweight and obesity are assumed the cause 

of increasing caloric and fat intake. The high number of overweight person and 

obesity are mostly located in North America, South Africa and Middle East Region. 

In South East Asia, the prevalence of overweight and obesity in Malaysia in 1975 

amounted 11.5% and 1.4% and increased to 41.6% and 14.9% in 2015. In the 

Philippines, the prevalence of overweight and obesity in 1975 amounted to 8.8% and

0.7% and increased to 27% and 6.2% in 2015. Meanwhile, in Indonesia the 

prevalence of overweight and obesity case also increased from 6.4% and 0.4% in 

1975 to 27.4% and 6.5% in 2015 (WHO, 2015). Based on the data by WHO, it can 

be concluded, obesity has become a problem for all countries all over the world.

Obesity is not only found as a problem in adults, but also for children and 

adolescents. Therefore, it can be said as a general health problem for all human
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being. There are a few studies have been conducted for a particular age in Indonesia 

and Malaysia. Ismail and Tan (2000) showed the prevalence of obesity in Malaysia is 

6.6% for the age of 7 years old and 13.8% for the age of 10 years old. Meanwhile, 

based on the basic health research in Indonesia shows, the prevalence of obesity in 

Indonesia reached to 9.2% for the age of 6 to 12 years old (Departemen Kesehatan 

Republik Indonesia, 2010). Obesity among adults and children increased almost 1 % 

annually. From the report by Departemen Kesehatan Republik Indonesia (2013) 

found the national prevalence of obesity in Indonesia increased from 12.2% in 2007 

to 14.6% in 2012. The World Health Organizations also recorded an increasing on 

prevalence of overweight and obesity for adolescent age 5-19 years old. For 

example, the prevalence of overweight and obesity in Indonesia in 1975 amounted

0.6% and 0% increased to 14.6% and 5.7% in 2015 (WHO, 2015).

Adolescent obesity associated with a higher possibility of premature death 

and some disability in adulthood. It also impact the physical and psychological health 

of the person with the disease. Some of the obese people suffer diseases such as; 

asthma, hepatic steatosis, sleep apnoea, and diabetes mellitus which are the impact of 

obesity. Ottevaere et al. (2011) found there are several consequences of obesity such 

as; Type 2 Diabetes, hypertension, abnormal glucose tolerance. Meanwhile, Daniels 

et al. (2009) reported, the medical consequences of obesity in adolescent have a 

greater risk compared to ordinary adolescent for a cardiovascular disease in the 

future.

The mechanism of obesity development cannot be fully described in detail 

but known to occur when energy intake is greater than the energy released (Spronk et 

al., 2014). Overweight children and adolescents are more likely to become obese in 

the future (Epstein et al., 2014) and (Serdula et al., 1993). Genetic factors influence 

the vulnerability of obese in children. The possibilty of the child to be obese is 

increase for the children with obese parent. However, environmental factors, lifestyle 

preferences, and cultural environment have the same roles as genetic factor in rising 

prevalence of obesity. Furthermore, based on previous studies, the choice in personal 

lifestyle and cultural environment significantly influences in obesity.
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All countries over the world choose a different way to reduce the number of 

overweight people. Many research found the rules and programs have been 

organized to manage the obesity cases in adolescents. The probability of adolescent 

to stay overweight until becomes adult is high. Therefore, China, Qatar, and 

Australia try to reduce the obesity cases by introducing weight management 

programs on adolescents. For example, Chinese University of Hongkong applied low 

glycaemic index diet to help in managing obese adolescents. In Qatar, the 

government launched a youth weight management program. Meanwhile Australian 

government removed sugary drink in schools and many more (Malik et al., 2013).

There are many studies estimated the factor affecting children weight status 

using many types of analysis. For example, Crouch et al. (2007) and Dancause et al.

(2012) used regression analysis to estimate the factor affecting the weight status in 

children. On the other hand, the regression analysis does not present a 

comprehensive model to assess all the factors concerning children’s obesity. The 

regression analysis also has a problem with the presence of multicollinearity 

(Kheirollahpour & Shohaimi, 2014). To overcome this problem, this research used 

partial least square structural equation modelling (PLS-SEM). PLS-SEM use to 

estimate the factor affecting adolescent weight with a comprehensive model which 

assesses all the factors concerning on adolescent obesity.

1.2 Background of Study

Overweight and obesity are linked to more deaths worldwide compared to 

underweight. In 2013, 42 million children under five years old were declared 

overweight or obese. Initially, obesity is defined as a high-income country problem. 

However, overweight and obesity do now also exist in low- and middle-income 

countries, particularly in urban settings. Obesity exist in developed countries with 

emerging economies classified by the World Bank as lower and middle-income 

countries. In developing countries, the number of children facing overweight and
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obesity problem has increased to more than 30% higher than developed countries 

(WHO, 2015).

According to WHO, the obesity is already a global epidemic and has become 

a health problem that must be addressed immediately. In Indonesia, the changes on 

lifestyle which lead to westernization and the changes in eating pattern whom prefer 

to consume foods with high calories and fat increases the risk of obesity. Gillman et 

al. (2007) claimed, there are more than 9 million children in the world around six 

years old and above who are obese. Since 1970, obesity incidentare continue to 

increase. The numbers of obese prevalence becomes doubled to the children around 2 

to 5 years old and 12 to 19 years old, even tripled to the children around 6 to 11 years 

old (Fatma, 2011).

The prevalence of obesity is increasing from year to year, both in the 

developed and developing countries. Based on a survey from Kesehatan Nasional in 

Indonesia the prevalence of obesity increased up to 120% compared to raw median 

WHO / NCHS in infants. The number of obesity increased in both urban and rural 

area. In urban areas in the year 1989 found 4.6% of men and 5.9% of women are 

obese and it was increasing to 6.3% of men and 8% of women in the year 1992. In 

the countryside in the year 1989 found 2.3% of men and 3.8% of women are obese 

and it was increasing to 3.9% of men and 4.7% of women in the year 1992 (Hidayati 

et al., 2006). Based on a research by Departemen Kesehatan Republik Indonesia

(2013) found the prevalence of overweight children around 5 to 12 years old is 

18.8% with 8.8 % of them classified as obese. This number is almost similar to the 

WHO estimates. WHO estimated 10% of the children around 5 to 17 years old are 

obese (Departemen Kesehatan Republik Indonesia, 2013). The prevalence of obesity 

in West Sumatra over all province in Indonesia based on BMI was ranked on the 21st. 

In the city of Padang, the prevalence of obesity in elementary school children was 

estimated around 5.6% (BPS, 2015).

Furthermore, adolescent obesity was undertaken into this study because there 

is still lack of research for obesity around 13 to 15 years old. The changes of the 

lifestyle leading to westernization and the rapid growth of Indonesia economy gives
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an impact to each city in Indonesia including Padang. This was the reason why this 

research was conducted in Padang city, Indonesia.

1.3 Problem Statem ent

In the last decade, the increasing prevalence of obesity is not just a problem 

in high-income countries but has also occurred in low and middle-income countries 

(Fatma, 2011). In Indonesia, adolescent around 13 to 15 years old cases of 

overweight were commonly found in the western region especially in the island of 

Sumatra (Departemen Kesehatan Republik Indonesia, 2013). There are 7 provinces 

from 10 provinces had overweight prevalence above national average of 10.8%. The 

prevalence of obesity of adolescent around 12 to 15 years old in Padang is 10.4% 

with 2.1% of them are obese. This amount is almost equal to the national prevalence 

whereby from 10.8% of the cases, 2.5% of them are obese.

Many cases of obesity are found in Sumatra and are caused by various 

factors. One of the factors is eating pattern. People in Padang have typical eating 

habits. The people tend to eat animal protein and more coconut milk and less 

vegetables. Rendang, Kalio and Curry are the common cuisines favourited by these 

people. The typical menu is assumed to be the cause of the high rates of obesity and 

coronary heart disease cases in Padang compared to other cities. There are many 

study on the effects of nutrition toward obesity. However, almost all the studies only 

concentrated on the amount of nutrition consumed in a day. Those study are not 

considering other indicators such as eating habits that lead to an unhealthy eating 

pattern.

Other causes of obesity are physical activity. The amount of physical activity 

will affect the body weight. More activities and movement mean more calories and 

fat burned. This will reduce the amount of fat accumulated in the body. There are 

some studies on obesity in Padang, for example Octari and Liputo (2014), Darwin
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and Iryani (2015), Mahesa Desvita (2011) and Maidelwita (2013). Maidelwita (2013) 

conducted a research to see the effects of physical activity undertaken by children 

who are in grades 4 to 6 in elementary schools in Padang. The research was 

conducted using the case-control method by comparing between the children who are 

affected by obesity with the children who are not affected. On the other hand, none 

of the research above investigated the effect of daily physical activities towards boy 

weight. Especially for the boy in the age of 12 to 15 years old. More daily physical 

activities will reduce the fat accumulated in the body which leads to obesity in the 

group age of 12 to 15 years old.

The third factor is socioeconomic factors. Social economic factors deals with 

the economic condition or economic change influences social lives in the 

community. The influence of socioeconomic factors on obesity in adolescents can be 

divided into several indicators. Some of the indicators are; neighborhood, family 

income, and allowance given by parents to the children. Number of adolescents with 

excess weight or obese generally occurs in adolescents with fixed or stable family 

income. It can be concluded, the economic condition is closely related to an increase 

of overweight or obese cases (Octari & Liputo, 2014). The high from parents income 

could be followed by an increase in people's purchasing power and consumption. For 

example, the high income in a family would attain bigger allowance to the 

adolescents. Therefore, the adolescents free to choose and buy many kinds of food 

without having to worry the amount, price and food ingredients. Another indicator 

for socioeconomic is neighbourhood. Neighbourhood as the location of residence of 

the adolescents also has a part in obesity. Since the location of the neighbourhood 

causes less interaction between the residents, the adolescents are likely to stay at 

home watching television, reading, or doing other indoor activity which does not 

need a lot movement (Octari & Liputo, 2014). Eventhough there is a reserch to show 

the effect of socioeconomic but the influence of socioeconomic towards the weight 

of people especially for adolescents is still not clear.

Furthermore, the cause of obesity in adolescents is assumed to be the factor 

of health awareness. Health awareness becomes one of the most important factor 

causing obesity because through acknowledgement of the health awareness obesity 

can be avoid. Health awareness is not only medical check up but also an education or
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knowledge to choose the right food to consume. There are a few studies on the 

effects of parent education for children obesity such as Darwin and Iryani (2015). 

Darwin and Iryani (2015) investigate the relatioship between mother’s knowledge of 

nutrition and childhood obesity among elementary school students. There is even a 

research on health awareness but still lack to determine obesity in adolescents. In 

conclusion, there are still little studies viewing the effects of knowledge of the health 

in adolescents.

Obesity is a complex nutritional factor. Obesity cannot be considered to occur 

due to one factor only because of the complexity of obesity itself. The effect of each 

factor explained above provides a direct or indirect effect into obesity to the 

adolescent. Some of these factor have a relationship which can coorperate with each 

other to effect the weight of adolescent. There has been a lot of research with many 

different cases. However, there are still shortcomings in the use of a variety of 

factors attempts to examine the relationship of each factors which are involved.

Nowadays, technology involved almost in all sector of human being. 

Technology based on hardware or software are already involved in health sector. 

There are many intervention and preventions in health cases such as obesity with 

using technology. As time goes by an access to technology, now it is become more 

easier to access any health information. In America, a third of American cell phone 

users have used the phone to access health information and 12% of smartphone users 

have at least one health application (Tate et al., 2013). Current study shows many 

people are using e-learning media including obesity e-learning obesity. However, 

most of e-learning only focus on one specific variable only eventhough obesity is a 

multifactorial disease. Therefore, all the factors are to be considered simultaneously.
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1.4 Significance of Study

This research aims to investigate some of the factors influencing obesity in 

adolescent. There are five factors involved in this research which are assumed 

influence the obesity. There are genetic factor, nutritional factor, physical activity 

factor, socioeconomic factor and the last is health awareness factor. Therefore, this 

study also examines the effects of each factor to the obesity and the interaction of 

each of these factors. From influence of each of these factors, this study expects to 

determine the factors affecting adolescents weight and the sum of it.

Finally, this study is produce a structural model showing how these factors 

interfere each other so it may cause the obesity in adolescent. From the model it can 

be determined the relationship of each factors with the weight of adolescent. In 

addition, it can also determine the relationship among the factors itself. Moreover, as 

time goes by, the learning process is already exploiting these technological advances 

to learn and know more on obesity. This research expects to produce an e-learning 

application based on the result from the statistical analysis with the PLS-SEM. This 

is to produce an obesity rehabilitation learning application accordance with the 

existing situation.

1.5 Objective of the Study

There are three main objectives conducted throughout this research, which

are:

1. To determine the influencing factors of obesity in adolescents aged 12 to 15 

years old.

2. To analyse the relationship among factors leading to obese adolescent using 

PLS-SEM statistical analysis.

3. To develop rehabilitation application program for obesity adolescent.
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1.6 Research Question

Based on the objective mentioned above, the research questions are:

1. Is there influences from several factors that affected on weight towards 

adolescent obesity ?

2. Is there any relationship between factors that affect in adolescent obesity 

and how the factors works on the weight of adolescents ?

3. What is the basis to build rehabilitation application program for obesity 

adolescent?

1.7 Scope of the Study

The research was held in Padang, West Sumatera, Indonesia. Padang was 

chosen as the people in Padang have a unique sense of food. Almost all the food in 

Padang have excess fat content and more spice than other provinces in Indonesia. 

The culture and the food tastes almost the same since majority of the Malay 

population are scattered in Malaysia and Singapore. Therefore, the result of this 

research can provide a great benefit for human beings worldwide.

Obese people have higher risk to be affected to other diseases such as heart 

disease and cholesterol compared to people with a normal weight (Daniels et al.,

2009). Therefore, this research uses a population sample from ages 13 to 15 years old 

students from public junior high school. The research focuses on five factors; 

genetic, nutritional, physical activity, socioeconomic and health awareness. The 

research determines the factors influencing on weight and also the relationship 

amongst them.

The statistical method used in this research is PLS-SEM. The results from the 

analysis is used to build E-learning rehabilitation for obesity. Hopefully this
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rehabilitation application can decreased the growth of obesity cases with early 

prevention in adolescents.

1.8 Conceptual and O perational Definition

There are a some conceptual needs to clarify in this research. There are :

1.8.1 M ulticollinierity

Multicollinierity in statistisc was defined as a situation in which two or more 

predictor variable in multiple regression are highly correlated. This means one can be 

linearly predicted from the others with a subtantial degree of accuracy.

1.8.2 Body Mass Index

In general, Body Mass Index (BMI) is an inexpensive and easy-to-perform 

method of screening for weight category such as; underweight, normal or healthy 

weight, overweight, and obesity.
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1.8.3 Riset Kesehatan D asar

Riset Kesehatan Dasar is a form of nationwide research activities or census 

conducted by the Indonesian Health Ministry. The purpose of the research is to 

measure all aspects of basic health care in the entire territory of Indonesia. Riset 

Kesehatan Dasar has been done three times in 2007, 2010 and 2013.

1.9 Theoritical Fram ew ork

A research involving only one particular factor will only produce a single 

output or model. However, obesity is a complex nutritional problem involving many 

factors. Hence, the focus of this research is to look deeply in more factors causing 

obesity as well as the effects and relationships of each factors. Therefore, a thorough 

prevention in adolescent obesity needs a model involving many factors in daily life 

which could be the cause of obesity in adolescents.

An ecological theory was built as the theoretical framework for measuring 

and to determine the complex public health. An ecological theory is very good and 

can also be used to look at the factors affecting obesity. Bronfenbrenner (1994) 

stated, an individual ecological must be considered to make a changes on the 

person’s health. This framework remarked as a critical examinaton of social 

determinants of health. WHO in 2010 also defined this framework as the conditions 

in which people are born, grow, live, work and age.

Based on the ecological theoretical study Bronfenbrenner (1994), 

development, or changes in individual characteristic cannot be effectively described 

without consideration of ecological aspect where the person lived. In the case of 

childhood obesity, the development of children weight is a result from interaction 

between child characteristic and child risk factor (Davison & Birch, 2001). The
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application of ecological theoretical study to a factors of childhood overweight was 

presented by Davison and Birch (2001) as shown in Figure 1.1 below :

Figure 1.1 Ecological theoretical framework for childhood overweight

(Davison & Birch, 2001)

According to the framework in Figure1.1, Davison and Birch (2001) 

classified dietary intake, physical activity, and sedentary behaviour as child risk 

factors. The child risk factors are moderated by child characteristics including age, 

gender, and susceptibility to weight gain. Child risk factors influence by another two- 

outer layer on the framework; parenting styles, family characteristic, community, 

demographic, and societal characteristics.

There are many studies using ecological theoretical framework for 

overweight children by Davison and Birch (2001) such as Scott et al. (2012), 

Schrempft et al. (2015), and Rachmi et al. (2016). Scott et al. (2012) developed the 

ecological framework of childhood overweight in sub-Saharan Africa. The 

framework focuses on multiple environmental factors affecting the weight in 

children (Details on Figure 1.2). A child weight status is directly influenced by 

individual risk factor which are influenced by family and societal characteristics. 

Family characteristics include parenting style, family structure, family feeding
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choices and family exposure for a healthy lifestyle. Individual characteristics 

includes genetic factors, habits, interest and motivation. On the other hand, societal 

characteristics includes neighbourhood demographic, school and economic barriers. 

Ecological system theory of childhood overweight addressing the combined affect of 

family, societal and individual factors contributed towards childhood obesity (Scott 

et al., 2012).

Figure 1.2 Ecological theoritical framework for obesity in sub-Saharan

(Scott et al., 2012)

Therefore, this research also uses ecological theoritical study in adolescent 

obesity by Davison and Birch (2001). However, different with the original 

framework, this reserach uses five variables influences in adolescent obesity. The 

variables consist of; genetic factors, physical activity, socioeconomic factors, 

nutritional factors and health awareness factors. Each variable is supported with 

several indicators such as; income, exercise time, and knowledge. Details of the 

research framework is shown in Figure 1.3 below.
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Figure 1.3 Adolescent obesity theoritical framework

1.10 Organization of the Thesis

This thesis features the factors leading to obesity in adolescents and the 

relationship between each factor to have an impact on body weight of adolescents in
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Padang, Indonesia. Brief details the relevance of this research was conducted and the 

development of obesity in the world and the development of adolescent obesity in 

Padang, Indonesia is included in Chapter 1. Chapter 1 also includes the definition of 

obesity, factors affecting in adolescent obesity and the after effect of obesity in 

adolescent’s future.

In Chapter 2, a brief literature review related to this study is included. A 

review of the literature includes descriptions of each factor leading to obesity in 

adolescents and the relationship between each factor. Several factors discussed in 

this study are; genetic, nutritional, physical activity, socioeconomic factor and health 

awareness. Additionally, this chapter also explains the statistical analysis method and 

review of obesity rehabilitation and learning application.

Chapter 3 describes the details of the research design that uses cross sectional 

study which is justified clearly. The development of analysis method and research 

instruments such as questionnaires is also explained further in this chapter.

The result from statistical analysis outcomes of this study are discussed in 

Chapter 4. Chapter 5 includes an explanation and discussion on the results of 

statistical analysis. Moreover, obesity learning, and rehabilitation application is also 

discussed in Chapter 5. Lastly, further recommendations for future research along 

with conclusion on overall study are included in Chapter 6.

1.11 Conclusion

This chapter basically describes in brief the reasons why this research is 

being conducted. There are many factors still have not seen his role in influencing 

body weight to become obese adolescents. This study explains all the factors and 

relationship of each factor towards obesity in adolescents. Hence, the major 

contribution of this study is to produce an E-learning application based on the result
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of statistical analysis with the PLS-SEM. The findings of this study contribute in 

providing an obesity rehabilitation learning application according to with the existing 

situation.



REFERENCES

Andersen, R. E., Crespo, C. J., Bartlett, S. J., Cheskin, L. J., & Pratt, M. (1998). 

Relationship of physical activity and television watching with body weight 

and level of fatness among children: results from the Third National Health 

and Nutrition Examination Survey. Jama, 279(12), 938-942.

Avci, I. A., Altin, A., & Kaya, P. S. (2016). The eating habits, consuming foods, and 

body mass index of elderly people registered in a family health center in 

Samsun. Progress in Nutrition, 18(4), 352-359.

Baker, P., & Friel, S. (2014). Processed foods and the nutrition transition: evidence 

from Asia. Obesity reviews, 15(7), 564-577.

Batch, J. A., & Baur, L. A. (2005). Management and prevention of obesity and its 

complications in children and adolescents. Med JAust, 182(3), 130-135.

Baum, C. L., & Ford, W. F. (2004). The wage effects of obesity: a longitudinal 

study. Health economics, 13(9), 885-899.

Bauman, A. E., Grunseit, A. C., Rangul, V., & Heitmann, B. L. (2017). Physical 

activity, obesity and mortality: does pattern of physical activity have stronger 

epidemiological associations? [journal article]. BMC Public Health, 17(1), 

788. doi: 10.1186/s12889-017-4806-6

Birkinshaw, J., Hood, N., & Jonsson, S. (1998). Building firm-specific advantages in 

multinational corporations: The role of subsidiary initiative. Strategic 

Management Journal, 221 -241.

Bland, J. M., & Altman, D. G. (1997). Statistics notes: Cronbach's alpha. Bmj, 

314(7080), 572.

BPS. (2015). Welfare Statistic Padang. [Statistic Report].

BPS. (2016). Statistik Daerah Kota Padang. [Statistic Report].



119

Bronfenbrenner, U. (1994). Ecological models of human development. Readings on 

the development of children, 2 , 37-43.

Broyles, S., Denstel, K., Church, T., Chaput, J., Fogelholm, M., Hu, G., . . . Maher, 

C. (2015). The epidemiological transition and the global childhood obesity 

epidemic. International journal o f  obesity supplements, 5, S3-S8.

Bulik, C. M., Sullivan, P. F., & Kendler, K. S. (2003). Genetic and environmental 

contributions to obesity and binge eating. International Journal o f  Eating 

Disorders, 33(3), 293-298.

Capacci, S., Mazzocchi, M., & Shankar, B. (2018). Breaking Habits: The Effect of 

the French Vending Machine Ban on School Snacking and Sugar Intakes. 

Journal o f  Policy Analysis and Management, 37(1), 88-111.

Caspersen, C. J., Powell, K. E., & Christenson, G. M. (1985). Physical activity, 

exercise, and physical fitness: definitions and distinctions for health-related 

research. Public health reports, 100(2), 126.

Cenfetelli, R. T., & Bassellier, G. (2009). Interpretation of formative measurement in 

information systems research. Mis Quarterly, 689-707.

Chen, T. F., Chou, K. R., Liao, Y. M., Ho, C. H., & Chung, M. H. (2015). Construct 

validity and reliability of the Chinese version of the Disaster Preparedness 

Evaluation Tool in Taiwan. Journal o f  clinical nursing, 24(7-8), 1132-1143.

Chinapaw, M. J., Mokkink, L. B., van Poppel, M. N., van Mechelen, W., & Terwee,

C. B. (2010). Physical activity questionnaires for youth. Sports Medicine, 

40(7), 539-563.

Choo, J., Kim, H.-J., & Park, S. (2017). Neighborhood environments: Links to health 

behaviors and obesity status in vulnerable children. Western journal o f  

nursing research, 39(8), 1169-1191.

Christ, O., Hewstone, M., Schmid, K., Green, E. G., Sarrasin, O., Gollwitzer, M., & 

Wagner, U. (2017). Advanced multilevel modeling for a science of groups: A 

short primer on multilevel structural equation modeling. Group Dynamics: 

Theory, Research, and Practice, 21(3), 121.

Cohen, D. A., Scribner, R. A., & Farley, T. A. (2000). A structural model of health 

behavior: a pragmatic approach to explain and influence health behaviors at 

the population level. Preventive medicine, 30(2), 146-154.



120

Concannon, F., Flynn, A., & Campbell, M. (2005). What campus-based students 

think about the quality and benefits of e-learning. British journal o f  

educational technology, 36(3), 501-512.

Cool, K., Dierickx, I., & Jemison, D. (1989). Business strategy, market structure and 

risk-return relationships: A structural approach. Strategic Management 

Journal, 10(6), 507-522.

Csete, J., Wong, Y.-H., & Vogel, D. (2004). Mobile devices in and out o f  the 

classroom. Paper presented at the EdMedia: World Conference on 

Educational Media and Technology.

Cunningham, S. A., Kramer, M. R., & Narayan, K. V. (2014). Incidence of 

childhood obesity in the United States. New England Journal o f  Medicine, 

370(5), 403-411.

Dancause, K. N., Laplante, D. P., Fraser, S., Brunet, A., Ciampi, A., Schmitz, N., & 

King, S. (2012). Prenatal exposure to a natural disaster increases risk for 

obesity in 5 [frac12]-year-old children. Pediatric research, 71(1), 126-131.

Daniels, S. R., Jacobson, M. S., McCrindle, B. W., Eckel, R. H., & Sanner, B. M. 

(2009). American Heart Association childhood obesity research summit 

executive summary. Circulation, 119(15), 2114-2123.

Darwin, E., & Iryani, D. (2015). Hubungan Tingkat Pengetahuan Ibu tentang Gizi 

dengan Kejadian Obesitas Anak di SD Islam Al-Azhar 32 Padang. Jurnal 

Kesehatan Andalas, 4(1).

Davison, K. K., & Birch, L. L. (2001). Childhood overweight: a contextual model 

and recommendations for future research. Obesity reviews, 2(3), 159-171.

Dehghan, M., Akhtar-Danesh, N., & Merchant, A. T. (2005). Childhood obesity, 

prevalence and prevention. Nutrition journal, 4(1), 1.

Departemen Kesehatan Republik Indonesia. (2010). Laporan Hasil Riset Kesehatan 

Dasar Indonesia (Riskesdas). Jakarta: Depkes.

Departemen Kesehatan Republik Indonesia. (2013). Riset kesehatan dasar. Jakarta: 

Badan Penelitian dan Pengembangan Kesehatan Departemen Kesehatan 

Republik Indonesia.

Diamantopoulos, A., & Winklhofer, H. M. (2001). Index construction with formative 

indicators: An alternative to scale development. Journal o f  marketing 

research, 38(2), 269-277.



121

Dragan, A., & Akhtar-Danesh, N. (2007). Relation between body mass index and 

depression: a structural equation modeling approach. BMC Medical Research 

Methodology, 7(1), 1.

Drewnowski, A., Moudon, A. V., Jiao, J., Aggarwal, A., Charreire, H., & Chaix, B. 

(2014). Food environment and socioeconomic status influence obesity rates 

in Seattle and in Paris. International Journal o f  Obesity, 38(2), 306-314.

Eng, S., Wagstaff, D. A., & Kranz, S. (2009). Eating late in the evening is associated 

with childhood obesity in some age groups but not in all children: the 

relationship between time of consumption and body weight status in US 

children. International Journal o f  Behavioral Nutrition and Physical Activity, 

6(1), 1.

Epstein, L. H., Yokum, S., Feda, D. M., & Stice, E. (2014). Food reinforcement and 

parental obesity predict future weight gain in non-obese adolescents. 

Appetite, 82, 138-142.

Eyles, H., Mhurchu, C. N., Nghiem, N., & Blakely, T. (2012). Food pricing 

strategies, population diets, and non-communicable disease: a systematic 

review of simulation studies. PLoS medicine, 9(12), e1001353.

Fatma, S. (2011). Faktor-Faktor yang Berhubungan dengan Terjadinya Obesitas pada 

Anak di TK YPI Ibnu Syam, Cempaka Putih dan Waladun Shaleh Kecamatan 

Banuhampu Kabupaten Agam

Finkelstein, E. A., Khavjou, O. A., Thompson, H., Trogdon, J. G., Pan, L., Sherry, 

B., & Dietz, W. (2012). Obesity and severe obesity forecasts through 2030. 

American journal o f  preventive medicine, 42(6), 563-570.

Forhan, M., Zagorski, B. M., Marzonlini, S., Oh, P., & Alter, D. A. (2013). 

Predicting exercise adherence for patients with obesity and diabetes referred 

to a cardiac rehabilitation and secondary prevention program. Canadian 

journal o f  diabetes, 37(3), 189-194.

Fornell, C., Lorange, P., & Roos, J. (1990). The cooperative venture formation 

process: A latent variable structural modeling approach. Management 

science, 36(10), 1246-1255.

French, S., Sherwood, N., JaKa, M., Haapala, J., Ebbeling, C., & Ludwig, D. (2016). 

Physical changes in the home environment to reduce television viewing and 

sugar-sweetened beverage consumption among 5-to 12-year-old children: a 

randomized pilot study. Pediatric obesity, 11(5).



122

Fryar, C. D., Carroll, M. D., & Ogden, C. L. (2012). Prevalence of obesity among 

children and adolescents: United States, trends 1963-1965 through 2009­

2010. National Center for Health Statistics, 1960.

Garcia, R. R., Quiros, J. S., Santos, R. G., Gonzalez, S. M., & Fernanz, S. M. (2007). 

Interactive multimedia animation with macromedia flash in descriptive 

geometry teaching. Computers & Education, 49(3), 615-639.

Garson, G. D. (2016). Partial Least Squares Regression and Structural Equation 

Models. 2016 Edition (Statistical Associates Blue Book Series 10): Statistical 

Associates Publishing, USA.

Gerantabee, F., & Team, A. C. (2012). Adobe flash professional cs6 digital 

classroom: John Wiley & Sons.

Giesen, D., Meertens, V., Vis-Visschers, R., & Beukenhorst, D. (2012). 

Questionnaire development. The Hague, Heerlen, Netherlands.

Gillman, M. W., Barker, D., Bier, D., Cagampang, F., Challis, J., Fall, C., . . . Kuh,

D. (2007). Meeting report on the 3rd international congress on developmental 

origins of health and disease (DOHaD). Pediatric research, 61, 625-629.

Gungor, N. K. (2014). Overweight and obesity in children and adolescents. Journal 

o f clinical research in pediatric endocrinology, 6(3), 129.

Hair, J., Black, W., Babin, B., & Anderson, R. (2010). Multivariate Data Analysis 

Seventh Edition Prentice Hall.

Hair, J. F., Sarstedt, M., Pieper, T. M., & Ringle, C. M. (2012). The use of partial 

least squares structural equation modeling in strategic management research: 

a review of past practices and recommendations for future applications. Long 

range planning, 45(5), 320-340.

Hamet, P., & Tremblay, J. (2005). Genetics and genomics of depression. 

Metabolism, 54(5), 10-15.

Han, J. C., Lawlor, D. A., & Kimm, S. Y. (2010). Childhood obesity. The Lancet, 

375(9727), 1737-1748.

Henseler, J., Dijkstra, T. K., Sarstedt, M., Ringle, C. M., Diamantopoulos, A., 

Straub, D. W., . . . Calantone, R. J. (2014). Common beliefs and reality about 

PLS: Comments on Ronkko and Evermann (2013). Organizational Research 

Methods, 17(2), 182-209.



123

Henseler, J., Ringle, C. M., & Sinkovics, R. R. (2009). The use of partial least 

squares path modeling in international marketing New challenges to 

international marketing (pp. 277-319): Emerald Group Publishing Limited.

Hidayati, S. N., Irawan, R., & Hidayat, B. (2006). Obesitas pada anak. Divisi Nutrisi 

Dan Penyakit Metabolic. Bagian/SMF Ilmu Kesehatan Anak FK Unair/RS dr. 

Soetomo Surabaya.

Hirsch, E. D., Kett, J. F., & Trefil, J. S. (2002). The new dictionary o f cultural 

literacy: Houghton Mifflin Harcourt.

Hox, J., & Roberts, J. K. (2011). Handbook o f advanced multilevel analysis: 

Psychology Press.

Hu, F. (2008). Obesity epidemiology: Oxford University Press.

Hu, L. t., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance 

structure analysis: Conventional criteria versus new alternatives. Structural 

equation modeling: a multidisciplinary journal, 6(1), 1-55.

Ismail, M., & Tan, C. (2000). Prevalence of obesity in Malaysia. The Asia-Pacific 

Perspective: Redefining Obesity and its Treatment. Geneva: WHO

(WPRO)/IASO/IOTF.

Jarvis, C. B., MacKenzie, S. B., & Podsakoff, P. M. (2003). A critical review of 

construct indicators and measurement model misspecification in marketing 

and consumer research. Journal o f  consumer research, 30(2), 199-218.

Javedan, G. A., Salehiniya, H., & Soheilipour, F. (2016). Prevalence of Obesity and 

Overweight in Preschool Children in Northwest of Tehran, Iran. Journal o f  

Krishna Institute o f  Medical Sciences (JKIMSU), 5(4).

Katz, D. L. (2015). Oblivobesity: Looking over the overweight that parents keep 

overlooking. Childhood Obesity, 11(3), 225-226.

Katz, M. H. (2009). Structural interventions for addressing chronic health problems. 

JaMa, 302(6), 683-685.

Kheirollahpour, M., & Shohaimi, S. (2014). Dimensional Model for Estimating 

Factors influencing Childhood Obesity: Path Analysis Based Modeling. The 

Scientific World Journal, 2014.

Khomsan, A. (2000). Teknik pengukuran pengetahuan gizi. Bogor: Jurusan Gizi 

Masyarakat dan Sumber Daya Keluarga Fakultas Pertanian Institut 

Pertanian Bogor.



124

Kliemann, N., Wardle, J., Johnson, F., & Croker, H. (2016). Reliability and validity 

of a revised version of the General Nutrition Knowledge Questionnaire. 

European journal o f  clinical nutrition, 70(10), 1174-1180.

Kock, N., & Hadaya, P. (2018). Minimum sample size estimation in PLS-SEM: The 

inverse square root and gamma-exponential methods. Information Systems 

Journal, 28(1), 227-261.

Koletzko, B., De la Gueronniere, V., Toschke, A., & Von Kries, R. (2004). Nutrition 

in children and adolescents in Europe: what is the scientific basis? 

Introduction. British Journal o f  Nutrition, 92(S2), S67-S73.

Kopelman, P. G. (2000). Obesity as a medical problem. Nature, 404(6778), 635-643.

Krejcie, R. V., & Morgan, D. W. (1970). Determining sample size for research 

activities. Educpsychol meas.

Lagarrigue, A., Ajana, S., Capuron, L., Feart, C., & Moisan, M.-P. (2017). Obesity in 

French Inmates: Gender Differences and Relationship with Mood, Eating 

Behavior and Physical Activity. PloS one, 12(1), e0170413.

Laitinen, J., Power, C., & Jarvelin, M.-R. (2001). Family social class, maternal body 

mass index, childhood body mass index, and age at menarche as predictors of 

adult obesity. The American journal o f  clinical nutrition, 74(3), 287-294.

Lavrakas, P. (2012). Encyclopedia of Survey Research Methods. doi: 

10.4135/9781412963947

Levin, N., Nelson, C., Gurney, A., Vandlen, R., & De Sauvage, F. (1996). Decreased 

food intake does not completely account for adiposity reduction after ob 

protein infusion. Proceedings o f the National Academy o f Sciences, 93(4), 

1726-1730.

Linacre, J. M. (2006). A user’s guide to WINSTEPS MINISTEP Rasch-model 

computer programs. Chicago IL: Winsteps. com.

Lowry, P. B., & Gaskin, J. (2014). Partial least squares (PLS) structural equation 

modeling (SEM) for building and testing behavioral causal theory: When to 

choose it and how to use it. IEEE Transactions on Professional 

Communication, 57(2), 123-146.

MacCallum, R. C. (2003). 2001 presidential address: Working with imperfect 

models. Multivariate Behavioral Research, 38(1), 113-139.

MacDonald-Wicks, L. K., Gallagher, L. M., Snodgrass, S. J., Guest, M., Kable, A., 

James, C., . . . Collins, C. E. (2015). Difference in perceived knowledge,



125

confidence and attitudes between dietitians and other health professionals in 

the provision of weight management advice. Nutrition & Dietetics, 72(2), 

114-121.

Maeda, I., Hayashi, T., Sato, K. K., Koh, H., Harita, N., Nakamura, Y., . . . Fukuda, 

K. (2011). Cigarette smoking and the association with glomerular 

hyperfiltration and proteinuria in healthy middle-aged men. Clinical Journal 

o f the American Society o f  Nephrology, 6(10), 2462-2469.

Mahesa Desvita, S. (2011). Hubungan Pola Makan dan Aktivitas Fisik dengan 

Kejadian Obesitas Anak pada Siswa SD DEK Padang Tahun 2011. 

Penelitian, Fakultas keperawatan.

Maidelwita, Y. (2013). Pengaruh Faktor Genetik, Pola Konsumsi dan Aktivitas Fisik 

dengan Kejadian Obesitas Pada Anak Kelas 4-6 SD SBI Percobaan Ujung 

Gurun Padang. Mercubaktijaya Journal.

Malik, V. S., Willett, W. C., & Hu, F. B. (2013). Global obesity: trends, risk factors 

and policy implications. Nature Reviews Endocrinology, 9(1), 13-27.

Mathers, N., Fox, N. J., & Hunn, A. (1998). Surveys and questionnaires: NHS 

Executive, Trent.

Musher-Eizenman, D., & Holub, S. (2007). Comprehensive Feeding Practices 

Questionnaire: validation of a new measure of parental feeding practices. 

Journal o f  pediatric psychology, 32(8), 960-972.

Nguyen, B., Kornman, K., & Baur, L. (2011). A review of electronic interventions 

for prevention and treatment of overweight and obesity in young people. 

Obesity Reviews, 12(5), e298-e314.

Nunnally Jr, J. C. (1970). Introduction to psychological measurement.

O'dea, J. A., & Wilson, R. (2006). Socio-cognitive and nutritional factors associated 

with body mass index in children and adolescents: possibilities for childhood 

obesity prevention. Health education research, 21(6), 796-805.

O'Malley, G., Dowdall, G., Burls, A., Perry, I. J., & Curran, N. (2014). Exploring the 

usability of a mobile app for adolescent obesity management. JMIR mHealth 

and uHealth, 2(2), e29.

Octari, C., & Liputo, N. (2014). Edison. Hubungan Status Sosial Ekonomi dan Gaya 

Hidup dan Gaya Hidup dengan Kejadian Obesitas pada Siswa SD Negeri 08 

Alang Lawas Padang. JurnalKesehatan Andalas, 3(2), 131-135.



126

Ogden, C. L., Carroll, M. D., Curtin, L. R., Lamb, M. M., & Flegal, K. M. (2010). 

Prevalence of high body mass index in US children and adolescents, 2007­

2008. Jama, 303(3), 242-249.

Oliveira, A. M., Oliveira, A. C., Almeida, M. S., Oliveira, N., & Adan, L. (2007). 

Influence of the family nucleus on obesity in children from northeastern 

Brazil: a cross-sectional study. [journal article]. BMC Public Health, 7(1), 

235. doi: 10.1186/1471-2458-7-235

Ottevaere, C., Huybrechts, I., Benser, J., De Bourdeaudhuij, I., Cuenca-Garcia, M., 

Dallongeville, J., . . . Rey-Lopez, J. P. (2011). Clustering patterns of physical 

activity, sedentary and dietary behavior among European adolescents: The 

HELENA study. BMC Public Health, 11(1), 328.

Panayides, P. (2013). Coefficient alpha: interpret with caution. Europe’s Journal o f  

Psychology, 9(4), 687-696.

Pasch, K. E., Lytle, L. A., Samuelson, A. C., Farbakhsh, K., Kubik, M. Y., & 

Patnode, C. D. (2011). Are school vending machines loaded with calories and 

fat: an assessment of 106 middle and high schools. Journal o f  School Health, 

81(4), 212-218.

Popkin, B. M. (2001). The nutrition transition and obesity in the developing world. 

The Journal o f  nutrition, 131(3), 871S-873S.

Rachmi, C. N., Agho, K. E., Li, M., & Baur, L. A. (2016). Stunting, underweight and 

overweight in children aged 2.0-4.9 years in Indonesia: prevalence trends and 

associated risk factors. PloS one, 11(5), e0154756.

Ramadiani, R. (2016). Structural Equation Model Untuk Analisis Multivariate 

Menggunakan LISREL. Jurnal Informatika Mulawarman (JIM), 5(1), 14-18.

Reimers, S., & Stewart, N. (2007). Adobe Flash as a medium for online 

experimentation: A test of reaction time measurement capabilities. Behavior 

Research Methods, 39(3), 365-370.

Sadegholvad, S., Yeatman, H., Parrish, A.-M., & Worsley, A. (2017). What Should 

Be Taught in Secondary Schools’ Nutrition and Food Systems Education? 

Views from Prominent Food-Related Professionals in Australia. Nutrients, 

9(11), 1207.

Santangelo, S. L., & Tsatsanis, K. (2005). What is known about autism. American 

Journal o f Pharmacogenomics, 5(2), 71-92.



127

Savige, G. S., Ball, K., Worsley, A., & Crawford, D. (2007). Food intake patterns 

among Australian adolescents. Asia Pacific journal o f  clinical nutrition, 

16(4), 738-747.

Sayer, R. D., Speaker, K. J., Pan, Z., Peters, J. C., Wyatt, H. R., & Hill, J. O. (2017). 

Equivalent reductions in body weight during the Beef WISE Study: Beef's 

Role in Weight Improvement, Satisfaction, and Energy. Obesity Science & 

Practice.

Schoffman, D. E., Turner-McGrievy, G., Jones, S. J., & Wilcox, S. (2013). Mobile 

apps for pediatric obesity prevention and treatment, healthy eating, and 

physical activity promotion: just fun and games? Translational behavioral 

medicine, 3(3), 320-325.

Schrempft, S., van Jaarsveld, C. H., Fisher, A., & Wardle, J. (2015). The obesogenic 

quality of the home environment: associations with diet, physical activity, TV 

viewing, and BMI in preschool children. PloS one, 10(8), e0134490.

Scott, A., Ejikeme, C. S., Clottey, E. N., & Thomas, J. G. (2012). Obesity in sub- 

Saharan Africa: development of an ecological theoretical framework. Health 

Promotion International, 28(1), 4-16.

Serdula, M. K., Ivery, D., Coates, R. J., Freedman, D. S., Williamson, D. F., & 

Byers, T. (1993). Do obese children become obese adults? A review of the 

literature. Preventive medicine, 22(2), 167-177.

Sjarif, D. (2002). Obesity in children and their problems. Hot topics in pediatrics II. 

Jakarta: Indonesia University Medical Faculty Hospital. Dr.

Ciptomangunkusumo, 219-234.

Slade, P. (2017). Body mass and wages: New evidence from quantile estimation. 

Economics & Human Biology, 27, 223-240.

Spronk, I., Kullen, C., Burdon, C., & O'Connor, H. (2014). Relationship between 

nutrition knowledge and dietary intake. British Journal o f  Nutrition, 111(10), 

1713-1726.

Swinburn, B. A., Caterson, I., Seidell, J. C., & James, W. (2004). Diet, nutrition and 

the prevention of excess weight gain and obesity. Public health nutrition, 

7(1A; SPI), 123-146.

Taber, D. R., Chriqui, J. F., Perna, F. M., Powell, L. M., & Chaloupka, F. J. (2012). 

Weight status among adolescents in states that govern competitive food 

nutrition content. Pediatrics, 130(3), 437-444.



128

Tate, E. B., Spruijt-Metz, D., O’Reilly, G., Jordan-Marsh, M., Gotsis, M., Pentz, M. 

A., & Dunton, G. F. (2013). mHealth approaches to child obesity prevention: 

successes, unique challenges, and next directions. Translational behavioral 

medicine, 3(4), 406-415.

Thow, A. M., Jan, S., Leeder, S., & Swinburn, B. (2010). The effect of fiscal policy 

on diet, obesity and chronic disease: a systematic review. Bulletin o f the 

World Health Organization, 88(8), 609-614.

Van Hook, J., & Altman, C. E. (2012). Competitive food sales in schools and 

childhood obesity: a longitudinal study. Sociology o f  education, 85(1), 23-39.

Waldron, R. (2006). The Flash History. Flashmagazine. Aug.

Walley, A. J., Blakemore, A. I., & Froguel, P. (2006). Genetics of obesity and the 

prediction of risk for health. Human molecular genetics, 15(suppl 2), R124- 

R130.

Wang, Y. C., Hsiao, A., Orleans, C. T., & Gortmaker, S. L. (2013). The caloric 

calculator: average caloric impact of childhood obesity interventions. 

American journal o f  preventive medicine, 45(2), e3-e13.

Weiss, R., Dziura, J., Burgert, T. S., Tamborlane, W. V., Taksali, S. E., Yeckel, C. 

W., . . . Morrison, J. (2004). Obesity and the metabolic syndrome in children 

and adolescents. New England journal o f  medicine, 350(23), 2362-2374.

WHO. (2015). Interim report of the commission on ending childhood obesity.

Yussac, M. A. A., Cahyadi, A., Putri, A. C., Dewi, A. S., Khomaini, A., Bardosono, 

S., & Suarthana, E. (2007). Prevalensi obesitas pada anak usia 4-6 tahun dan 

hubungannya dengan asupan serta pola makan. Majalah Kedokteran 

Indonesia, 57(2), 47-53.

Zarnowiecki, D. M., Dollman, J., & Parletta, N. (2014). Associations between 

predictors of children's dietary intake and socioeconomic position: a 

systematic review of the literature. Obesity reviews, 15(5), 375-391.




