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CHAPTER I 
 

INTRODUCTION 
 

 

1.1  BACKGROUND AND RATIONALE 

According to WHO, there are more than 1 billion overweight adults, and at least 300 

million of them clinically obese (WHO, 2011). Overweight is an important issue because 

it leads to obesity. Obesity and overweight pose a major risk for serious diet-related 

chronic diseases, including type 2 diabetes, hypertension and stroke, cardiovascular 

diseases, and certain forms of cancer (WHO, 2003). The health consequences range from 

increased risk of premature death, to serious chronic conditions that reduce the overall 

quality of life. Yet, many of us fail to realize that, this is a disease that can be prevented, 

especially by our lifestyle.  

The epidemiological shift from “traditional illness” to “modern illness” has resulted 

with overweight and obesity climbing the “dead ladder.” According to WHO, overweight 

and obesity is the fifth leading risk for global deaths (WHO, 2011). Furthermore, 

childhood obesity is positively correlated with eventual adult obesity (Juhola et al., 

2011). It is related to many of the same risk factors as adult obesity, most notably 

cardiovascular and psychosocial factors (Jonides, 1990).   

Childhood overweight and obesity have reached epidemic proportions and are major 

public health problems nationally and globally.  A survey conducted in Thailand by the 

National Health and Nutrition Examination Survey reported that obese childhood obesity 

has more than doubled since the 1960s (Sirikulchayanota, 2011). Hence, childhood 

obesity had become an important public health problem in Thailand, especially in big 

cities such as Bangkok. 
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1.2 STATEMENT OF PROBLEMS          

Many studies have shown that obese children tend to become obese adults, and for 

this reason the prevention of overweight in childhood is one means of preventing adult 

diseases associated with obesity. Yet, researches about child obesity in Thailand are still 

in the early stage, a literature search has found 241 papers only related to this subject.  

With the prevalence of childhood obesity rising in Thailand, there is no information 

known regarding the prevalence of overweight and obesity in children in a bilingual 

school under the Bangkok Metropolitan Administration (BMA) arm and children’s 

knowledge and attitude towards it. Therefore, to conduct this study was beneficial and 

contribute to the understanding of the situation, development of prevention programs, 

and/or promoting activities in the future. 

1.3  RESEARCH QUESTIONS  

 

1.3.1 What is the prevalence of obesity and overweight in Thai children attending grade 

levels 5-9 in BMA bilingual schools? 

1.3.2 What is the knowledge, attitude, and practice of Thai children attending grade 

levels 5-9 in BMA bilingual schools towards obesity and overweight? 

 

         

1.4 RESEARCH OBJECTIVES  

 

1.4.1 General Objective 

1.4.1.1 To assess the situation of obesity and overweight of Thai children attending grade 

levels 5-9 in BMA bilingual schools 
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1.4.2 Specific Objective 

1.4.2.1 To determine the prevalence of obesity and overweight among Thai children   

attending grade levels 5-9 in BMA bilingual schools. 

1.4.2.2 To assess the knowledge, attitude and behavior on obesity and overweight among 

Thai children attending grade levels 5-9 in BMA bilingual schools. 

1.4.2.3 To identify the risk factors of overweight and obesity among Thai children 

attending grade levels 5-9 in BMA bilingual schools. 

 

1.5 OPERATIONAL DEFINITIONS  

1.5.1 Overweight and Obesity 

The study uses the WHO Asia-Pacific definition of overweight as having 85th to 

94.9th percentile and obesity as having a percentile of 95th and above.   

  

1.5.2 Risk Factors 

The study focused on risk factors such as diet, physical activity, and psychological 

factors like body image, depression, and anxiety. Due to technical difficulties and 

insufficient resources, the study excludes the risk factors measured by laboratory tests 

(triglycerides, cholesterol level, etc.). 

1.5.3 Pocket money 

In the study, pocket money refers to the amount of money a child receives from 

parents/guardians and/or other sources on an average school day.    

1.5.4 Educational level 

In the study, educational level refers to children attending grade levels 5 - 9. Grade 

levels 5 and 6 are in primary education, whereas grades 7, 8, and 9 have finished 

primary education and currently in secondary education.   
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1.5.5 Ethnicity 

In the study, ethnicity refers to children belonging to a social group that has a 

common national or cultural tradition. The ethnic groups in the study included Thai, 

Chinese, Indian, Thai-Chinese, Thai-Indian, or mixed of others.  

1.5.6 Diet 

In the study, diet refers to the amount of food and drink a child consumes in a day. 

Attitude on diet in this study refers to attitude on fast food only. 

1.5.7 Physical activity 

In the study, exercise refers to at least moderate exercise, an exercise where a child 

makes en effort in breathing but still can converse in short sentences. 

1.5.8 Body Image (Body Dissatisfaction) 

In the study, body image refers to the perception the child has on his/her body 

regardless of the actual body mass index.  Body dissatisfaction refers to the child’s 

dissatisfaction on his/her body.      

1.5.9 Depression 

In the study, depression refers to a mental condition involving feelings of sadness, 

loneliness, irritability, worthlessness, hopelessness, agitation, and guilt that may be 

accompanied by an array of physical symptoms including child’s eating habits, 

physical exercise and perception of oneself. 

1.5.10 Peer pressure 

In the study, peer pressure refers to influence exerted by friends in encouraging a 

child to make unhealthy food choices. 

1.5.11 Bilingual School 

This study refers to a bilingual school (using English and Thai as the medium of 

instruction) located in Bangkok, under the administration of Bangkok Metropolitan 

Administration (BMA). 
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1.6 CONCEPTUAL FRAMEWORK 

 

 

 

  

 

  

 

 

  

 

 

 

 
 

 

 
• Normal body 

weight 
• Overweight  
• Obesity 

 

 

 

 

Socio Demographic 
Characteristics 

• Age 
• Gender 
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INDEPENDENT 
VARIABLES 

 

 

DEPENDENT 
VARIABLES 

 

Knowledge, Attitude, Behavior 
 

• Diet 
• Physical activity 

 

 

 

 

  
 

 

Psychological 

• Body image 
• Depression 
• Anxiety 
• Peer pressure  
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CHAPTER 2 

LITERATURE REVIEW  

 

2.1 PREVALENCE OF CHILDHOOD OBESITY WORLDWIDE 

Obesity prevalence is increasing worldwide at an alarming rate in both developed and 

developing countries (Kantachuvessiri, 2005). According to the Oxford Public Health 5th 

Edition, currently there are an estimated about 1.1 billion overweight and obese adults in 

the world, with an estimated 10% of all children now being overweight (Detels et al., 

2011). Surprisingly, more than half affected are in the middle or low-income countries 

(Sakamoto et al., 2001). 

While news stories dwell on the alarming trend toward obesity in North American 

children, the rest of the world appears to be following. More than 1.2 billion people in the 

world are now officially classified as overweight, according to the World Health 

Organization (WHO, 2011). Since the publication in the British Medical Journal of new 

standards for evaluating children's weight, health officials around the world have begun 

estimating childhood obesity rates. It’s alarming that over the last 20 years, the 

prevalence of overweight and obesity among adults and children had increased 

dramatically. 

The prevalence of obesity has increased substantially over the last few decades and 

indications are that this trend will continue (Pomerenaz, 2011). Children or adults obesity 

rates that have risen three-fold or more since 1980 in some areas of North America, the 

United Kingdom, Eastern Europe, the Middle East, the Pacific Islands, Australasia and 

China (WHO, 2003). WHO reported that 1 in 10 city-dwelling children are now obese in 

China, obesity in nine-years-old children has tripled in Japan, and approximately 20 per 

cent of Australian children and adolescents are overweight or obese (WHO, 2011). 
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Between 1970 and 2004, the prevalence of overweight and obesity almost tripled 

among U.S. preschoolers and adolescents and quadrupled among children aged 6 to11 

years (Ogden et al., 2006). In 2003-2004, 17.1% of children aged 2 to 19 years were 

obese (at or above the 95th percentile) of Body Mass Index (BMI) compared to 5-6% in 

the 1970s, and these percentages are higher in non-Hispanic Blacks and Mexican 

Americans (20.0% and 19.2%) than in Whites (16%) (Ogden et al., 2006). 

Obesity rates are also high among American Indian children with a prevalence 

estimate of 22% for boys and 18% for girls (Caballero et al., 2003). Currently, about 25 

million U.S. children and adolescents are overweight or obese (Braet, 2004), and children 

from families that are of low socio-economic status are disproportionately affected. Due 

to such increase in obesity rates in the US, one-third of overweight Americans are at an 

increased risk of developing chronic diseases such as type 2 diabetes, cardiovascular 

disease, gallbladder disease, hypertension and certain forms of cancer (Prentice, 2001). 

China has seen the rise in the prevalence of overweight in urban children rise to 3.3% 

in 1992 and 6.7% in 1995 (Ko et al., 1999). Whereas, during 1976 in Singapore, only 2% 

of schoolchildren (mostly 12-year-olds) were identified as obese, but in 1983, the 

corresponding rate was 12% (Ho et al., 1985). Recent data from the Ministry of Health in 

Singapore shows that the prevalence of obesity among children was 19% for boys and 

12% for girls in 1995. In Hong Kong, the prevalence of overweight among a selected 

group of 1000 adolescents was found to be about 3-4% (Ko et al., 1999). 

In Japan, in the National Nutrition Survey of 1990-1994 (Yoshiike et al., 1999), less 

than 3% of the population had BMI > 30, with approximately 24.3% of men and 20.2% 

of women being in the range of BMI 25-29.9. In the Second National Health and 

Morbidity Survey of Malaysia in 1996 (Kantachuvessiri, 2005), 16.6% of the population 

(aged > 18) had BMI 25-30, with 4.4% possessed BMI > 30.It was also proposed that 

ethnic and cultural variations are factors in the prevalence of obesity across the region. 
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Rapid changes in the epidemiology of obesity over the last 20 years may have also 

altered the previously documented patterns of continuity in childhood obesity (Ebelling, 

2002). According to WHO, the prevalence of overweight in Indonesia has increased 

slowly with larger numbers in the urban population. The economy of Vietnam has 

increased rapidly since 1989, but so has childhood overweight and obesity. Until 1994, 

overweight and obesity was not a public health problem in Vietnam, but studies since 

1996 has showed the prevalence of overweight and obesity in Vietnam increasing over 

time.  

Following the neighboring countries closely, the prevalence of obesity in Thailand 

has been doubled in the past two decades. Data from three consecutive National Health 

examination surveys (NHES) have shown a secular trend, as the prevalence of obesity 

with body mass index ≥ 25 kg m-2 increased from 13.0% in men and 23.2% in women in 

1991 to 18.6% and 29.5% in 1997 and 22.4% and 34.3% in 2004 respectively 

(Aekplakorn, 2004). Obesity prevalence in children, using weight for height criteria, 

increased from 5.8% in 1997 to 7.9% in 2001 for the 2-5-year-olds and from 5.8% to 

6.7% for the 6-12-year-olds (Aekplakorn, 2009). This huge increase in obesity has been a 

huge concern for Thai authorities.  

In 1991, the first report on National Health Examination Survey of Thailand was 

conducted and the report revealed that that 12% of men and 19.5% of women had a BMI 

of 25-30 (Kantachuvessiri, 2005). In accordance, in 1997, the Ministry of Public Health 

conducted the second report on National Health Examination Survey of Thailand. They 

reported that there were 19.2% overweight males and 33.9% overweight women 

(Aekplakorn, 2004). More dramatic was that 3.5% male and 8.8% female were obese. 

Yet, the results were not surprising as the rates of obesity in the South East Asia region 

have gradually increased in the past 10 years as mentioned.  
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Referring to the World Health Organization report, Thailand is an appropriate 

example for obesity problem. Obesity among Thai children, aged 5 to 12 is 16%, a 4% 

increase from only a couple of years ago, or at an average of 1 million people (WHO, 

2003). This signifies that obesity rate in Thai children grew faster than other countries in 

Asia. Since, obesity problem has affected Thai children for the past decade, it had 

become a serious public health problem.  

Furthermore, Ladda Morhsuwan, MD, from the Faculty of Medicine Prince Songkla 

University, conducted a research on 1,373 children in Tessabarn Had Yai School (Mo-

suwan et al., 1998). She found that the rates of overweight children are 11.5%. Moreover, 

this percentage is higher than Japan. Ladda mentioned the cause of problem to the way of 

life in urbanization. Children always spend more time watching television, playing video 

games and computer, and in the same time, they are snacking junk food together. This 

opinion was also shared by another researcher, Bhonchita Chaiumnuai, a medical doctor 

at the Faculty of Medicine Phramongkutklao Hospital. She blamed the problem to 

children and teens having less activity to do in each day (Aekplakorn et al., 2009). 

Basically, the lack of exercise is a dominant factor. However, one thing is clear, eating 

habits, ways of life, and technologies has contributed to obesity problems among Thai 

children. 

2.2 CRITERIA FOR DIAGNOSIS OF OVERWEIGHT AND OBESITY IN 

CHILDREN 

The recent World Health Organization (WHO) agreement on the standardized 

classification of overweight and obese, based on body mass index (BMI), allows a 

comparable analysis of prevalence rates worldwide for the first time. In Asia, however, 

there is a demand for a more limited range for normal BMIs, for instance 18.5 to 22.9 

kg/m2 rather than 18.5 to 24.9 kg/m2 because of the high prevalence of comorbidities, 

particularly diabetes and hypertension. In children, the International Obesity Task-Force 

age-, sex-, and BMI-specific cutoff points are increasingly being used. Hence, the World 



10 
 

Health Organization (WHO, 1998) consultation on obesity proposed a system of 

classification based on BMI.  With the exception of children under 10 years of age due to 

limitations of energy expenditure data, energy requirements were based on estimates of 

energy expenditures, rather than energy intakes (Weisell, 2003). The body mass index 

facilitated the determination of an ideal weight at any given height. BMI is a simple index 

of weight-for-height that is commonly used to classify underweight, overweight and 

obesity in adults. It is defined as the weight in kilograms divided by the square of the 

height in meters (kg/m2) (Prentince, 2001.)  

Many past studies used the classifications based on Europoids (Table 1). In these 

studies the ranges for BMI (underweight, normal, overweight, obese) have been based on 

mortality outcomes where the confounding influences of cigarette smoking and co-

existing chronic disease have been minimized. Hence, there is a WHO recommended 

different ranges for the Asia-Pacific region based on risk factors and morbidities. 

Table 1.Classification of Weight by BMI in adult Europoids (WHO 1998) 

Classification BMI (kg/m2) Risk of co-morbidities 

Underweight < 18.5 
Low (but increased risk of other 

clinical problems) 

Normal range 18.5 – 24.9 Average 

Overweight: ≥ 25  

     Pre-obese          25 - 29.9 Increased 

     Obese I      30 - 34.9 Moderate 

     Obese II      35 – 39.9 Severe 

     Obese III      ≥ 40 Very severe 

Source: WHO 1998. 
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In Asians, the cut-offs for overweight (≥ 23.0 kg/m2) and obesity (≥ 25.0 kg/m2) are 

lower than the WHO criteria. Some support for these cut-offs comes from data on 

Chinese living in Hong Kong (Ko et al., 1999), Chinese in Singapore (Deurenberg-Yap et 

al., 1999) and Indian Asians living in Mauritius.   

Table 2. Proposed Classification of weight by BMI in adult Asians. 

Classification BMI (kg/m2) Risk of co-morbidities 

Underweight < 18.5 
Low (but increased risk of other 

clinical problems) 

Normal range 18.5 – 22.9 Average 

Overweight: ≥ 23  

     At risk          23 - 24.9 Increased 

Obese  I      35 - 29.9 Moderate 

     Obese II      ≥ 30 Severe 

Source: The Asia-Pacific perspective: Redefining obesity and its treatment 2000. 

As children are still growing, the adult BMI cut-offs are not considered appropriate 

for children. Hence, a BMI percentile standards established by the WHO is used to 

determine childhood obesity (WHO, 2000). Childhood obesity is defined as a BMI > 95th 

percentile for age and gender, and children were considered to be at risk of obesity if the 

BMI ≥ 85th and ≤ 95th percentile. 

Table 3.Classification of overweight and obesity in children. 

BMI Classification 

Under 5th percentile Underweight 

At 5 – 84.9th percentile Normal 

At 85 – 94.9th percentile Overweight 

At or above 95th percentile Obesity 
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2.3 EFFECTS OF OBESITY IN A CHILD 

There is growing concern that the prevalence of obesity is increasing in the developed 

world (Seidell et al., 1997). This shift had created health burdens on diabetes, chronic 

heart diseases, and certain types of cancer. The frightening fact remains that childhood 

obesity is positively correlated with eventual adult obesity (WHO, 2000). It is related to 

many of the same risk factors as adult obesity, most notably cardiovascular and 

psychosocial factors (Jonides, 1990).  Overweight in adulthood is associated with several 

adverse health outcomes and cardiovascular disease in particular (Kushner, 1993). Some 

cohort studies also show an increased mortality risk in the underweight and overweight 

groups of children. Other studies have examined associations between childhood 

overweight and adult disease. One study examined the relation between BMI measured in 

childhood and adult all-cause and cardiovascular mortality in a 57-years follow-up of a 

cohort study based on the Carnegie (Boyd Orr) Survey of Family Diet and Health in 

prewar Britain (1937-1939). It reported that cardiovascular mortality were associated 

with higher childhood BMI (Gunnell et al, 1998). 

Furthermore, medical costs associated with overweight and obesity may involve 

direct and indirect costs (Wolf, 1998). According to the American Cancer Society, 

obesity cost an estimated $75 billion in 2003 (American Cancer Society, 2011). The 

USA National Institute of Health, reports that $75-$125 billion is spent on indirect and 

direct costs due to obesity-related diseases (Finkelstein et al., 2009). 

In children, the development of obesity is associated with the simultaneous 

deterioration in chronic diseases risk profiles (Chu, 2001). Excess weight in childhood is 

the leading cause of pediatric hypertension, and overweight children are at a high risk for 

developing long-term chronic conditions, including adult-onset diabetes mellitus, 

coronary heart disease, orthopedic disorders and respiratory disease (Garrow, 1998). In 

fact, there is substantial evidence suggesting that obesity in childhood lays the metabolic 

groundwork for adult cardiovascular disease (Del-rio-Navarro, 2007). Also, there have 
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been reports demonstrating that overweight children tend to become overweight adults 

(Pitton et al. 2011). Overall, obesity in childhood appears to increase the risk of 

subsequent morbidity, whether or not obesity persists into adulthood. 

Recent studies have found that the prevalence of overweight/obesity in the older 

preschool child population has demonstrated the largest increase in the last 20 years 

(Summerbell et al., 2005; Lyznicki et al., 2001; Ogden et al., 2002). There has been a 

dramatic increase in the number of overweight and obese children in recent years (World 

Health Organization, 1997) and studies indicate that children's lives may be shortened as 

a result of this alarming health problem (American Academy of Pediatrics, 2003; 

Olshansky et al., 2005). It is estimated that, for any degree of overweight/obesity, 

younger adults (20-30 years of age) may have greater years of life lost due to obesity than 

older adults (Fontaine et al., 2003). This is a concern given that approximately 30% of 

children (ages 6 -11) are overweight/obese with a Body Mass Index (BMI) percentile of 

85th percentile or greater (Lyznicki et al., 2001; Ogdenet al., 2002).  

2.3.1 PHYSICAL EFFECTS 

The health risks associated with obesity are numerous. Childhood obesity can have 

both physical and psychological effects. The medical impact of obesity during childhood 

is similar to those seen in obese adults (Stamatakis et al., 2005). Some of the physical 

effects of childhood obesity include type 2 diabetes, high blood pressure, and sleep 

apnea. These conditions have been increasing in children as obesity rates increase. Also, 

similar to adults, developing these conditions in childhood increases the risk for 

developing coronary heart disease (Freedman et al., 1999). A group of American 

scientists (Story et al. 2003) observed that childhood obesity has become a major health 

problem in American-Indians. They concluded that if this pattern is not revered, 

American-Indians populations would be burdened by an increased incidence of chronic 

diseases. Another study recorded that childhood overweight and obesity is related to 



14 
 

metabolic disorders such hypertension, high LDL-cholesterol, low HDL cholesterol, and 

high triglyceride levels (Del-Rio-Navarro et al., 2006).  

2.3.2 SOCIAL AND PSYCHOLOGICAL EFFECTS 

Besides the physical effects, there may be psychological effects of childhood obesity. 

Children and adolescents with obesity face stigmatization and discrimination in many 

areas of their lives, and it has been assumed that their psychological well-being will be 

compromised as a result (Wardle, 2005). In one study, severely obese children recorded 

their quality of life with scores as low as children undergoing chemotherapy for cancer 

(Schwimmer et al., 2003).  

Obese children and adolescents are subjected to social rejection, discrimination and 

negative stereotyping (Puhl et al., 2001). Studies have shown that such experiences could 

be expected to lead to negative consequences in terms of self-image, self-esteem and 

mood. Self-esteem was defined by William James (1890) in terms of a balance between a 

person’s attainments and their goals or aspirations. Others emphasize the social aspect of 

self, such that whether we have high or low self-esteem depends at least partly upon how 

others regard and treat us. One study among 8-11 years olds found that obese children to 

be twice as likely to suffer low self-esteem as their normal-weight peers (Friedlander, et 

al, 2003). However, studies that look at the impact of weight loss treatments on self-

esteem typically report improvements in some if not all dimensions of self esteem (Braet 

et al., 2004) 

2.3.3 ECONOMIC EFFECTS         

As there are physical, social, and psychological effects of obesity, the economic cost 

is immense. The medical costs associated with overweight and obesity may involve direct 

and indirect costs (Wolf et al., 1998). Obesity is particularly costly because it often 

results in chronic illnesses that require frequent and continuous use of health care 

resources. A study in the Netherlands found that obese individuals were 40% more likely 
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to visit physicians than those with healthy weights, and were 2.5 times more likely to take 

drugs for cardiovascular and circulatory disorders (Gardner et al., 2000). A 1995 Swedish 

study found that obesity accounted for 7% of lost productivity in that country due to sick 

leave and disability, and that obese workers were twice as likely to take long-term sick 

leave as those with healthy weights (Gorstein et al., 1994). According to the American 

Cancer Society, obesity cost an estimated $75 billion in 2003 (American Cancer Society, 

2011). The USA National Institute of Health, reports that $75-$125 billion is spent on 

indirect and direct costs due to obesity-related diseases (Finkelstein et al., 2009). 

2.4. FACTORS LEADING TO OVERWEIGHT AND OBESITY IN CHILDREN 

The causes of obesity are multi-factorial. While these factors are related to this 

increasing trend towards overweight and obesity, energy imbalance linked with shift in 

energy sources and total energy intake and physical activity are the most important. 

According to WHO, the major factors to overweight and obesity are dietary factors, 

physical activity patterns, socio-economic, and cultural factors influencing energy intake 

and physical activity pattern (WHO, 2003). Genetic factors may also be involved. 

Though, there are some factors that are associated with adult obesity, such as 

hypertension and metabolic syndrome are very rarely associated in childhood obesity 

(Vanhala et al., 1998). Moreover, economic growth, modernization, urbanization and 

globalization of food markets are just some of the forces thought to underlie the 

epidemic. Hence, this is a serious public health problem that is to be resolved.   

2.4.1 AGE 

There are good reasons to consider that years before and after puberty are important 

for understanding body mass (McTigue et al., 2002). The growth spurt brings about an 

increase in fat-free mass in boys and an increase in both fat and fat-free mass in girls 

(Patton et al., 2011). Hence, age is a factor in understanding childhood obesity. Few 

decades ago, Dietz suggested that gestation and early infancy, the period of adiposity 

rebound that occurs between 5 and 7 years of age, and adolescence were critical periods 
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for the development of adiposity (Dietz, 1994). Supporting this claim, the United States 

National health and Examination Surveys documented in 2004 that nearly 14% of 2-5-

year old children and 19% of 6-11-year old children were overweight (Adair, 2007). 

Another research was conducted on the association of nutrition status of 663 children 

aged 7–12 years with socioeconomic factors in a province of southern Thailand in 1995. 

They suggested that the high prevalence of obesity among elite-school children could be 

related to the comparatively high socioeconomic status of the children’s families (Hirata 

et al., 1998). Another study showed that children in the provinces were as a whole 

considerably leaner than children in the big cities of Thailand (Sirilulchayanota el al., 

2011). These results imply a need for appropriate interventions, which cannot only 

prevent obesity, but also improve the malnutrition of school children in the rural 

provinces of southern Thailand. 

2.4.2 GENDER 

The dramatic rise in childhood overweight in recent years has sparked numerous 

research studies that have examined the associations between gender and childhood 

overweight and obesity. For both males and females, early adolescent changes in body fat 

distribution elicit emotional and behavioral changes in body fat that have the potential to 

affect weight (Patton et al., 2010).  

However, many studies have reported differently on the prevalence of childhood 

overweight and obesity in males and females. A 10 year cohort study reported the odd of 

being overweight or obese were similar in males and females (Patton, et al., 2010). 

Whereas, a study in 1819 children in Mexico City found that males from the 4th to 6th 

grade had a significantly higher overweight and obesity than their female counterparts 

(Del-Rio-Navarro et al., 2008). Yet, another study contradicts earlier findings with rates 

above 95th percentile higher in girls than boys (Adair, 2008). 
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A few studies in Thailand have documented similar results in the prevalence of 

overweight and obesity among boys and girls. One study in adolescents aged 10-17 years 

living in suburban Bangkok documented that there were more boys than girls who had 

BMI-for-age percentiles above the 85th percentile (Pawloski, 2006).  Another study in 

Saraburi children performed on 406 boys and 405 girls reported similar results for boys 

and girls, with no significant mean difference in waist circumference, hip circumference, 

arm circumference, weight-to-height ratio between boys and girls (Yamborisut et al., 

2010). 

2.4.3 POCKET MONEY 

Various studies have examined the association between childhood obesity and 

socioeconomic status (SES). Socioeconomic status (SES) is defined as the amount of 

income, occupation, and education level of the primary providers of the family. In a 

review of studies published, Sobal and Stunkard found that there is a consistently a strong 

inverse relationship between SES and obesity among women in “developed societies” 

(Stunkard, 1993). Among men, studies varied between finding an inverse relationship, a 

direct relationship, and no relationship.  However, most of the studies reviewed was not 

on the relationship between SES and weight status per se. Data from other studies 

focused primarily on estimating the prevalence of obesity in the U.S. showed that the 

unadjusted prevalence of obesity tends to be higher within lower categories of education 

for the population as a whole (Mokdad et al., 2001). 

Whereas, recent studies devoted more specifically to examining the relationship 

between SES and weight status continue to show a strong inverse relationship among 

women (and often only among white women when race is accounted for) and rather 

inconsistent findings among men (Silventoinen et al., 2004).  Furthermore, few studies 

have addressed the question of whether and how such differentials may have changed 

with time. Yet, it is difficult to measure the income of a child as a student. Therefore, 

given this difficulty, many studies were conducted linking childhood obesity to pocket 
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money. Hence, a relationship between pocket money to childhood obesity can be 

determined.  

A study in Malaysian primary school children reported that children given more 

pocket money tended to become overweight and obese (Zaini et al., 2005). It has been 

reported that children who were given more pocket money had larger body weight. 

Another study conducted among school children in Jordan reported similar results. 

Children receiving pocket money more than 20 piaster were significantly associated with 

being overweight (Khader et al., 2008). 

2.4.4 EDUCATIONAL LEVEL         

A few studies have been done to examine the frequency of overweight and obesity by 

education level. While a study by the WHO MONICA projected reported that lower 

education was associated with higher BMI in about half of the male and in almost all of 

the female populations (Molarius et al., 2000). Another study conducted in children in 

Spain, reported that in both men and women, the highest odds ratios (ORs) for obesity 

were observed at lower educational levels (Fisac et al., 1996).  

In Thailand, formal education consists of at least twelve years of basic education, and 

higher education. Basic education is divided into six years of primary education and six 

years of secondary education. Kindergarten up until grade level 6 are considered to be in 

primary school, whereas, grade levels 7 to 12, which is referred to as Mattayom 1 to 6, 

are considered as secondary education. Base on this education base line, Ladda Mo-

Suwan reported that children in lower secondary, grades 7-9 had higher prevalence of 

overweight and obesity than upper secondary, grades 10-12 (Mo-suwan et al., 1998). 

However, there are still few studies examining the associations of educational levels with 

overweight and obesity. 

 



19 
 

2.4.4 ETHNICITY 

One of the undeniable truths is that society, culture, and the media send children 

powerful messages about body weight and shape ideals. For girls, these include the "thin 

ideal" and an urging to diet and exercise. Messages to boys emphasize a muscular, "buff" 

body and pressure to body build and perhaps make use of potentially harmful dietary 

supplements (Riccaridelli, 2002). Yet, the role of ethnicity in determining overweight and 

obesity is clear. Reasons for racial and ethnic differences in childhood overweight and 

obesity are not fully known (Kimbro et al., 2007) 

Many ethnic differences in obesity and overweight studies have emerged from 

analyses of the National Health and Nutrition Examination Survey in the United States 

(Tremblay et al., 2005). In Canada, small regional studies have revealed a higher 

prevalence of overweight among children and adolescents of First Nations ancestry, 

compared with those of European ancestry (Tremblay et al., 2005). Other studies in 

United States reported that Hispanic children were twice as likely as either Black or 

White children to be overweight or obese (Kimbroet al., 2007).  

2.4.5 PARENTAL HISTORY OF OBESITY 

Furthermore, parental obesity has been identified as a risk factor for childhood 

obesity (Maffeis, 2000). Children with two obese parents have a higher risk of obesity 

than those with one or no obese parents (Maffeis, 2000). However, a study conducted in 

Swedish children suggested that the severity of obesity at age 7 has a positive correlation 

with maternal BMI, rather than paternal BMI (Bralic et al., 2005). This has been further 

complimented by a number of studies that showed a correlation between maternal and 

child body mass index (BMI), whereas the effect of paternal BMI is less certain, 

especially among younger children (Svenson et. al, 2011; Whitaker et al., 1997). Hence, 

the influence of parental relative weight primarily affects the severity of childhood 

obesity. However, since the study uses a school-based survey, it is not possible to validly 

determine overweight and obesity among parents since we can’t calculate their BMI 

because we cannot measure the parents’ weight and height. 
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2.4.6 DIETARY 

In the WHO 2010 publication, WHO clearly points out that unhealthy diet is the key 

modifiable risk for noncommunicable diseases such as overweight and obesity. 

Overweight and obesity now ranks as the fifth leading risk for death globally. Today’s 

food environment is quite different to that experienced by previous generations. Globally, 

an extensive variety of food and drink products are now available in most markets. But at 

the same time, the wide availability and heavy marketing of many of these products, 

especially those with a high content of fat, sugar, or salt, challenges efforts to eat 

healthily and maintain a healthy weight, particularly in children.  

Furthermore, WHO stated that “Dietary factors and physical activity patterns have a 

strong influence on the energy balance equation and can be considered to be the major 

modifiable factors through which many of the external forces promoting weight gain 

act.” This coincides well with a research conducted at a school in Khon Kaen, Thailand. 

It reported that obese students with parents whose BMI was more than 25 kg/m2 tended 

to consume both significantly higher caloric and fat intakes than the normal students 

(Kittidilokkul, 1993). Another research reported that currently, Thai staples and side 

dishes are being replaced by diets containing higher proportions of fats and animal meat, 

and less vegetables and fruits (Kosulwat, 2002). This phenomenon is common in the big 

cities of Thailand, especially among inhabitants with higher incomes and the younger 

generation (Popkin, 2001). The National Nutrition Survey by the Division of Nutrition, 

Ministy of Public Health revealed that there is an increase in animal protein and 

percentage of energy intake from fat in the greater Bangkok population since the 1960 

(Kasulwat, 2002).          
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2.4.7 PHYSICAL ACTIVITY 

Many research suggest that one of the greatest contributors to obesity, and also one of 

the deadliest is the decrease in physical activity among those of every age group. 

However, the term "physical activity" has been largely misleading taught of as 

"exercise". WHO clearly defines exercise as a subcategory of physical activity that is 

planned, structured, repetitive, and purposeful in the sense that the improvement or 

maintenance of one or more components of physical fitness is the objective. Physical 

activity includes exercise as well as other activities, which involve bodily movement and 

are done as part of playing, working, active transportation, house chores and recreational 

activities. The WHO also recommended at least 30 minutes of regular, moderate-intensity 

physical activity on most days.  

According to Steven Blair, a professor of exercise science and epidemiology at the 

University of South Carolina’s Arnold School of Public Health, there’s increasing 

evidence that our sedentary lives are putting millions of us at increased risk of health 

problems and even early death. According to Blair, 25% to 35% of all American adults 

are inactive, meaning that they have sedentary jobs, no regular physical activity program 

and are generally inactive around the house or yard. 

There are many other studies pointing at the same direction. For instance, a study 

conducted by Blair in 1999, concluded that physical activity clearly attenuates many of 

the health risks associated with overweight or obesity. Moreover in his study, physical 

activity appears to not only attenuate the health risks of overweight and obesity, but 

active obese individuals actually have lower morbidity and mortality than normal weight 

individuals who are sedentary. Another literature (Castaneda et. al, 2010) reported that an 

increased risk of childhood overweight has been associated with the increased frequency 

of inactive leisure time pursuits, such as watching television and using the computer. 

Furthermore, the increased risk of childhood overweight has been associated with the 
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increased frequency of inactive leisure time pursuits, such as watching television and 

using the computer (Anderson et al., 1998).       

Globally, obesity and physical inactivity are two health issues affecting young people. 

In New Zealand, the most current statistics indicate that 33.6% of 11 to 14 year olds, and 

27% of 15 to 18 year olds, are considered overweight or obese (Hohema, et. al, 

2004).  Despite these high prevalence levels, New Zealand SPARC reported that only 

38% of young people aged 13 to 17 years in New Zealand are considered physically 

inactive (Salmon J & Timperio A, 2007). 

2.4.8 PSYCHOLOGICAL       

Among other predictors of obesity, such as genetic and environmental factors that 

underlie the propensity to gain weight, behavioral and psychological are important targets 

as well.  Some studies have report that depressive symptoms are responsible for the 

development of overweight (Kraff et al., 2011). Other studies have also reported that 

depression in childhood or adolescence may predict weight gain (Goodman et al., 2002), 

with Pine reporting children and adolescents with major depression had a twofold 

increased relative risk of overweight (Pine et al., 2001). 

Furthermore, children as well as adults stereotype the obese as “lazy, ugly, and 

stupid” (Wardle et al., 2005). As a result, it has been assumed that obese people, 

especially children and adolescents, will experience poor psychological health. This has 

led to extensive literature on body image in children. In one of the review published in 

2001, Ricciardelli and McCabe concluded that there are consistent findings of a 

relationship between body mass index (BMI) and body dissatisfaction in children, 

particularly in girls (Ricciardelli et al., 2001). 

Other studies have pointed out that adolescents who were concerned about over-

eating scores higher on the depression scale. (Mueller et al., 1995) Another study showed 

that overweight children had higher anxiety, more depressive symptoms and more body 
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dissatisfaction (Morgan et al., 2002). While a study conducted on large community of 

girls in early adolescents showed that there is a relationship between body dissatisfaction 

and bulimic behaviors. Though, it also pointed that peer influence and eating behaviors of 

friends contributed significantly to the prediction of individual eating habits (Hutchinson, 

2009). Children are more susceptible than adults to peer pressure and this presents 

additional practical obstacles towards childhood obesity (Ebelling et al., 2002). 

2.4.9 GENETICS 

With obesity reaching the epidemic, an explanation of the obesity epidemic has to 

include both the role of the environment and genetics. Over the past decade, scientists 

have identified many of the genes that regulate body weight and have proved that in some 

instances, different variants of these genes can lead a person to be fat or thin. These genes 

underlie a weight-regulating system that is remarkably precise (Bell, 2005).  More 

recently, insights regarding gene-gene interactions have begun to emerge. Genome-wide 

scans for obesity phenotypes have led to the identification of several chromosome regions 

that are likely to harbor obesity susceptibility genes (Damcott et al., 2003).  

According to the Centers for Disease Control and Prevention (CDC), a commonly 

quoted genetic explanation for the rapid rise in obesity is the mismatch between today’s 

environment and "energy-thrifty genes" that multiplied in the past under different 

environmental conditions (Farooqi, 2007). The variation in how people respond to the 

same environmental conditions is an additional indication that genes play a role in the 

development of obesity (Farooqi, 2007). This is consistent with the theory that obesity 

results from genetic variation interacting with shifting environmental conditions. 

However, genetics factors has not be assessed in this study due to the limitations in the 

study and non-availability of information since it is an uncommon practice in Thailand to 

measure this kind of genetic variations (Sriamporn et. al, 2005). Furthermore, hormonal 

and genetic factors are rarely the cause of childhood obesity; unnecessary diagnostic 
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evaluations can be avoided with a careful history and physical examination (Moran, 

1999).   

2.5 BILINGUAL SCHOOLS 

Before 1992, Thai parents who wished their children to have a school education 

where curriculum content was taught in English had two choices – international schools 

or overseas schools. These choices, however, are limited and available to only a very 

small percentage of the community. In addition, many Thai parents were uncomfortable 

about sending their children aboard or to schools which Thai culture and language were 

given very little attention.    

 Since 1992, through bilingual schools, the option of education in two languages has 

become available to a much greater number of students and the study of content through 

English has become possible without loss of attention to Thai language and culture. This 

has created a demand for more bilingual schools. However, under the Bangkok 

Metropolitan Administration (BMA), there are 435 schools, of which 6 are bilingual 

schools at the time of the study (BMA, 2010).       

2.6 THAILAND’S SCHOOL HEALTH PROGRAM 

The school setting provides several advantages and opportunities for delivering 

content and skills on health and development issues among students and teachers as well 

as parents. Hence, school is a place where programs can be implemented for the better 

welfare of health. The Ministry of Public Health in collaboration with the Ministry of 

Education oversees the implementation of the school health programs (WHO, 2006). 

In order to address food and nutrition problems, the Thai government has put an 

emphasis on participation of families and communities in food and nutrition by 

promoting food-based strategies to reduce nutritional problems. One of the initiatives the 

government took was promoting a School Lunch Program (SLP). The program has been 
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implementing in all public primary schools (approximately 30,000 schools), and about 

1.8 million primary school children and nearly 700,000 kindergarten children could rely 

on the School Lunch Program funding annually (Jumpatong, 2006). 

The School Lunch Program in Thailand has been implemented for over 30 years (Kai 

et al., 2008). The main objective of the program is to reduce nutrition problem of 

students. It is noted that the severe malnutrition rate had been gradually decreasing over 

fifteen years during 1975-1990 from 36 percent to 18 percent (Jumpatong, 2006). The 

data taken by the Office of Basic Education Commission in the Ministry of Education 

showed that the rates have been further declining, with the malnutrition rate at 8.42% in 

the year 2005 (MOE, 2008). However, the actual condition of the program is not 

regularly reviewed by expertise and evaluation study at national level is still underway 

(Kai et al., 2008). 

2.7 INTERVENTIONS 

Obesity has become the most common pediatric chronic disease (WHO, 2010). As 

insufficient physical activity and poor nutrition due to the consumption of calorie-dense 

foods are acknowledged as primary mechanisms underlying the rise in excess body 

weight, little has been done to intervene (Ebelling, et. al 2002). Early prevention and 

treatment of childhood obesity is necessary. Surprisingly, little has been done. Physical 

activity and nutrition are therefore the primary foci of health promotion initiatives aimed 

at preventing or reducing childhood overweight and obesity. A major intervention is to 

have an effective school programs in regard to preventing overweight and obesity, 

improving dietary quality, and increasing physical activity.  

It is widely accepted that prevention is the best way to control childhood obesity. The 

preschool age has been recognized as the most effective period to start to care about 

obesity for the successful prevention of adulthood obesity. The major grounds of this 

recommendation are the tracking to adulthood obesity and the forming of a lifestyle 

including a dietary style (Friedlander, 2003).  
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A study conducted by Veugelers in 2005 on students from schools participating in a 

coordinated program that incorporated recommendations for school-based healthy eating 

programs exhibited significantly lower rates of overweight and obesity, had healthier 

diets, and reported more physicalactivities than students from schools without nutrition 

programs (Veugelers, 2005). Students from schools participating in a coordinated 

program that incorporated recommendations for school-based healthy eating programs 

exhibited significantly lower rates of overweight and obesity, had healthier diets, and 

reported more physical activities than students from schools without nutrition programs 

(Katz et al., 2008). Another study conducted by Dr. Nemet in 2005, demonstrated that 

there are short and longer-term beneficial effects of a combined dietary behavioral-

physical activity intervention among obese children (Nemet et al, 2005). 

Multidisciplinary intervention also resulted in significant positive effects on body weight, 

BMI, body fat, habitual activity, fitness, and body lipids (Gortmaker et.al, 1999). 

The majority of the research studies on the prevention of childhood obesity have 

been conducted with children between the ages of 8 and 12 years (Lyznicki et al., 2001, 

an age at which children have begun to determine their own eating habits (Summerbell et 

al., 2005; Hedley et al., 2004). Therefore, true preventive and early treatment 

interventions should occur before and during at an age when children's eating patterns 

may be more easily influenced by parents and by environmental changes. Because 

parents have great influence over these factors, preventive/early treatment interventions 

may be most effective if targeted toward parents of those children who may be 

overweight, children who have a rapidly increasing BMI trajectory, and/or have a parent 

or first generation relative with obesity or obesity-related comorbidities. 

As studies have shown school programs are effective in preventing childhood 

obesity, the need for broader implementation in school-based program indicates a 

promising approach to reduce childhood obesity.  
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CHAPTER 3 

RESEARCH METHODOLOGY 

3.1 RESEARCH DESIGN 

The research was a cross-sectional, analytical study. 

3.2 STUDY AREA 

 The study was conducted in six bilingual schools under the Bangkok Metropolitan 

Administration (BMA). The schools included are Benjamaborphit Bilingual School, Wat 

Mahah Bilingual School, Wat Pasee School, Sawasdee Wittaya School, Wat Don 

Bilingual School, and Rittiyawannalai School. 

3.3 STUDY POPULATION 

 The study population was children attending grade levels 5-9 of both sexes who are 

students studying at the six BMA bilingual schools. 

3.4 SAMPLE SIZE 

In order to determine the sample size for the study, the Cochran’s formula for sample 

size calculation was applied; 

 

 

(Source: Cochan, W.G. 1963. Sampling techniques, 2nd Ed, New York: John Willey and 

Sons, Inc.) 

In which, 
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n = sample size;   
95% confidence interval, Z = 1.96;  
d = Precision difference (0.03);  
q = proportion of subjects who are not overweight.(1-p) 
p = proportion of subjects who are overweight.,  p = 0.189 

 

Sample size required for the research  

 

 
 

In this study, p was set as 0.189, due to the previous study conducted by Pawloski in 

2006, which reported that 18.9% of Bangkok children aged 7-10 years was overweight. 

As a result, the total number sample size required was 236. Assuming the parents refusal 

rate of 10 percent and the students refusal rate or the drop rate of additional 10 percent, 

an extra 64 students were chosen, resulting with an overall sample size of 300. 

3.5 SAMPLING TECHNIQUE 

 The sampling technique for choosing the school was purposive sampling. All the 

bilingual schools listed on the BMA’s website at the time of the study were included in 

the study. In order to investigate all the six schools, a fixed number of students from each 

school had to be included to achieve the sample size of 300. The schools have an average 

of 20 students per class that makes an expected 600 grade 5-9 students, which makes it 

sufficient for the study. Ten students were randomly selected for each grade level from 

each school, making a total of 300 students. 

 The sampling technique used in choosing the subjects was stratified random 

sampling. The students’ population investigated was stratified by grade level (grade 5-9) 

in each school. Within each grade level “stratum,” 10 students were randomly selected. 

Hence, due to the stratification, the sampled population had the same number of students 

for each grade. 
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3.5.1 INCLUSION CRITERION: 

• Subjects who gave consent participated in the research. 

• Both male and female children attending grade levels 5-9 studying in a 

bilingual school. 

3.5.2 EXCLUSION CRITERION: 

• Subjects who were injured (arms and hands) and were unable to use 

both hands to answer the questionnaire on the date of the data 

collection. 

• Students who were absent on the date of the data collection. 

If any of the students randomly selected met the exclusion criteria, the next student 

in class list was offered to participate in the survey. Likewise for every parent or student 

that refused to participate, the next student in the list was chosen as replacement. 

3.6 DATA COLLECTION 

3.6.1 DATA COLLECTION INSTRUMENTS 

The study employed self-administered questionnaire. The questionnaire was 

composed of three separate parts. The first part (4 questions) covered sociodemograhic 

characteristics of children. The second part was about knowledge, attitude, and practice, 

which was divided into three sections: Section A (17 questions) is on diet, Section B (14 

questions) is on physical activities, and Section B (4 questions) is on overweight and 

obesity. The third part was about psychological factors that affects a child’s overweight 

and obesity, which was divided into four sections. Section A (8 questions) is on body 

image, Section B (9 questions) is on depression, Section C (10 questions) is on anxiety, 

and Section D (3 questions) is on peer pressure. 
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 The content of the questionnaires had been validated by British Heart Foundation 

(Part II Section A Questions 11-14)), CDC (Part II Section A Questions 1-6, Part III 

Section A Question 1), European Prospective Investigation Center (Part II Section A 

question 7-10, Part C questions 2-4), Kaiser Family Foundation (Part II Section B 

Questions 1-10, Part III Section D Questions 1-3), Synovate Research Reinvented (Part II 

Section B Questions 11-14, Section C question 1), Athens State University (Part II 

Section B Questions 5-8) Thailand Ministry of Public Health (Part II Section B), and Nist 

and Diehl (Part II Section C). All questions were pre-tested with 30 students and 

reliability of 0.9 was calculated using Cronbach’s alpha co-efficient method on 

questionnaire on knowledge and attitude in Part II on diet and physical activity. 

Height was measured by Microtoise (standardized portable stadiometer), which 

measures up to two meters. Height was measured in centimeters to the nearest 0.1 cm, 

with the children standing straight without shoes, heels together, and child’s heals, 

buttocks, shoulders, and head vertically positioned. A digital standardized weighing scale 

SECA scale model 750 was used to measure the weight of the child. Weight was 

measured to the nearest 0.1 kg. Measurements of weight and height strictly followed the 

CDC Atlanta guidelines for measuring children, which is included in the Appendix B. In 

addition, the researcher observed food availability and food purchasing habits of students 

during the day of the data collection. 

3.6.2. DATA COLLECTION PROCEDURES 

Prior to conducting the study, permission was obtained from the Managing Director 

and the Principal of the six schools, with parents signing a written consent for permission. 

Data was collected from January until February 2012. The school after approval arranged 

the site of interview.  

Subjects were asked to fill a self-administered questionnaire. The researcher 

explained questions asked during the questionnaire filling process in Thai and/or in 
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English. The researcher thoroughly explained the objective of the research and the 

components of the questionnaire to students while they were answering the questionnaire.  

Then, the researcher measured height and weight, respectively, using the same 

standard protocols provided by CDC Standard of Measurement (Appendix B) in order to 

reduce inter-observer variability. The measurement was taken upon the completion of the 

self-administered questionnaire. The researcher only took height and weight 

measurements and recorded it into the questionnaire. 

3.7 DATA ANALYSIS           

All anthropometric data was analyzed using Statistical Package for Social Sciences 

(SPSS version 17). Descriptive statistics of continuous variables was presented as 

frequencies, percentage distribution, and means ± standard deviation (SD), while median 

was used to test data with non-normal distribution. Categorical variable was presented as 

absolute and relative frequencies.  

Logistic regression was used to compute unadjusted odd ratios (OR), 95% confidence 

interval (CI), and a p-value less than 0.20 was selected for inclusion in multivariate 

logistic regression analysis. For each variable included, a p-value of less than 0.05 was 

used to consider statistically significant. 

Under the section for knowledge, attitude, and practice, data was displayed in a table 

according to the percentage of correctly answered questions. There are 6 questions on 

knowledge on diet, and the scoring criteria are as follow: High (5-6 correct answers), 

Moderate (3-4 correct answers), and Low (0-2 correct answers). There are 4 questions on 

knowledge on physical activity, and the scoring criteria are as follow: High (4 correct 

answers), Moderate (2-3 correct answers), and Low (0-1 correct answer). There are 4 

questions on attitude on diet, and the scoring criteria are as follow: High (4 correct 

answers), Moderate (2-3 correct answers), and Low (0-1 correct answer). There are 4 

questions on attitude on physical activity, and the scoring criteria are as follow: High (4 

correct answers), Moderate (2-3 correct answers), and Low (0-1 correct answer). There 
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are 7 questions on practice on diet, and the scoring criteria are as follow: High (6-7 

correct answers), Moderate (3-5 correct answers), and Low (0-2 correct answer). There 

are 6 questions on practice on physical activity. The scoring criteria are as follow: 

“Practice” are children who reported answered “Yes” to moderate exercise (Part II B-

Q9), answered B or C “exercise more than 3 times a week” (Part II B-Q10), and 

answered B or C “exercise more than 30 minutes a week” (Part II B-Q11). In addition, 

children who answered A “less than 30 minutes” in Part II B-Q11, but had answered over 

30 minutes of walking or riding bicycle to school (Part II B-Q12) are placed under 

“Practice” criteria. While, “Did not practice” are children who answered otherwise.  

For the questionnaire on body image, 1 point was given for the answer that 

corresponds to positive body image, while 0 point was given for the answer that 

corresponds to negative body image. Answers was given according to Eating Disorders 

Awareness and Prevention Inc. (EDAP), which states that a person with "positive body 

image" has a true and clear perception of their body shape, celebrates and appreciates this 

shape, and understands that one’s physical appearance says little about one’s character 

and value as a person. A person with a positive body image feels comfortable and 

confident in their body. While, a person with “negative body image” feels awkward or 

uncomfortable in his/her body (Small et al., 2001). 

For the questionnaire on depression, 0 point was given for the answer of NONE, 1 

point for the answer of SELDOM, 2 points for the answer of FREQUENT and 3 points 

for the answer of EVERYDAY. The scores ranged from 0 to 27 and was classified as 

follow: 

No Depression   = 0 – 6 points  
Mild Depression   = 7 – 12 points 
Moderate Depression  = 13-18 points 
Severe Depression   = More than 18 points 

For the questionnaire on anxiety (Nist & Diehl, 1990), scores ranged from 10 to 50. 

A low score (10-19 points) indicates that a child does not suffer from test anxiety. Scores 

between 20 and 35 indicate that, although a child exhibits some of the characteristics of 
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test anxiety, the level of stress and tension is probably healthy. Scores over 35 suggest 

that a child is experiencing an unhealthy level of test anxiety. 

3.8 ETHICAL CONSIDERATION 

The study was reviewed and approved by Chulalongkorn University Ethics Review 

Committee. Since the study was conducted in a school, agreement was obtained from the 

school authorities, children, and children’s parents. A written consent form was sent to 

parents to seek permission of their child/children to participate in the study. Only those 

who consent participated in the study. All participants was assured that the information 

obtained from the questionnaire was utilized purely for this study and confidentiality of 

the respondents was maintained throughout the study by presenting data as a 6 schools 

block not school by school. Children that are found to be overweight and/or obese was 

advised to seek medical attention and recommended to Chulalongkorn Hospital Pediatrics 

Departments. Children who were found to be depressed and overweight was further 

advised to consult a psychologist at Chulalongkorn Hospital. 

3.9 LIMITATION 

Due to limitation of time for the research, the study carried out only in six bilingual 

schools in Bangkok, Thailand, hence, the findings of the study cannot be generalized to 

the whole of Bangkok students. Another limitation was that the research would collect 

information based on the sample size of 300 subjects in BMA bilingual schools. Hence, 

the results of the research cannot represent the whole prevalence and risk factors of 

overweight and obesity children in Thailand. Lastly, due to time constrains, researcher 

did not get chance to directly observe other risk factors for overweight and obesity that 

involves laboratory tests and relied only on the response to the questionnaire.  
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3.10 BENEFIT OF THE STUDY 

Presently there is lack of information on obesity and overweight children in bilingual 

schools in Thailand, the information on this study will contribute beneficial for the Thai 

authorities to understand the situation, develop prevention programs, and/or promote 

activities in the future.          

3.12 RESEARCH TIMELINE 

 

 

 

 

Research Activities 
Time Frame 2011-12 (month) 

Apr May Jun. Jul. Aug Sep Oct Nov Dec Jan. Feb Mar      

Literature review             

Building on research 
questions and objectives. 

            

Tool development for 
data collection 

            

Preparation 

• Field preparation 
• Making surveys. 
• Inquiring process. 
• Ethical approval 

            

Data collection             

Data Analysis             

Report writing             
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3.13 RESEARCH BUDGET 

No. Item Unit 
Cost 

Total 
Unit 

Total 
Amount 

1 Subject token (souvenir) 10 500 5,000 

2 IRB, local help 8000 1 8,000 

3 Data Collection: 
(Photocopy, Printing) 20 1000 20,000 

4 Stationary 100 10 1000 

5 Traveling 6000 1 6000 

6 
Data processing 
(Documents, hardware, software, 
analyzing, etc.) 

30000 1 30,000 

GRAND TOTAL (THB): 70,000 
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CHAPTER IV 

RESEARCH RESULTS 

 

The research was a cross-sectional, analytical study to determine the prevalence 

and risk factors of obesity and overweight in young Thai children attending grade 

levels 5-9 in BMA bilingual schools. Out of the 300 contacted participants, 28 did not 

provide parental consent and 12 dropped out during completion of questionnaire. 

Therefore, resulting with 250 students participating in the study. 

Descriptive studies were used to tabulate general characteristics of children and 

their knowledge, attitude, and practice on diet and physical activity, alongside 

psychological factors and other dependent variables. Generalized linear models were 

used to conduct analyses of variances and to test the associations between the 

independent variables and childhood overweight and obesity. Multivariate analysis 

using binary logistic regression was conducted to determine factors associated with 

childhood overweight and obesity. In the logistic models, overweight and obesity 

(each categorized as a dichotomous variable) served as the dependent outcome 

variables.  

The results of the study are presented in the following orders: 

4.1 General characteristics of the population 

4.2 Knowledge on diet and physical activity 

4.3 Attitude on diet and physical activity 

4.4 Practices on diet and physical activity 

4.5 Psychological characteristics   

4.6 Nutritional status among school children 

4.7 Associations between childhood overweight and obesity and independent 

variables 
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4.1 General characteristics of the population 

Two hundred and fifty children were enrolled from six BMA schools in Bangkok, 

Thailand. The description of general characteristics of the study subjects includes 

gender, age, educational level, daily allowance, and ethnicity. The socio-demographic 

characteristics of children are presented in Table 4.1. 

Gender 

 Among the 250 respondents, there were more male respondents (57.2%) than 

female (42.8%).  

Age 

 Regarding the age, all respondents were above 10 years and under 14 years old. 

The mean age was 13.1 and SD was 0.81. The majority of the respondents were 13 

years olds (43.6%). Only a few were 11 years old (3.6%).   

Educational level 

 All participants were from grade levels 5 to 9. There were 50 (20%) respondents 

from each grade level. 

Ethnicity 

 The majority of the respondents were Thai (65.2%), followed by Thai-Chinese 

(16.0%), and Chinese (5.6%). Thai-Indian (0.4%), Thai-Others (10%), and others or 

respondents who were not sure about their ethnicity (2.8%) made up the rest of the 

total. More details of the sociodemographic characteristics are presented in Table 4.1 
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Table 4.1: Socio-demographic characteristics of respondents  

Characteristics                                 Frequency Percentage (%) 
Gender 

Male 
Female 
Total 

 
143 
107 
250 

 
57.2 
42.8 
100.0 

Age 
11 
12 
13 
14 
Total 
Mean (SD) 

 
9 
44 
109 
88 
250 
13.1 (0.81) 

 
3.6 
17.6 
43.6 
35.2 
100.0 

Educational level 
Grade 5  
Grade 6 
Grade 7 
Grade 8 
Grade 9 
Total 

 
50 
50 
50 
50 
50 
250 

     
20.0 
20.0 
20.0 
20.0 
20.0 
100.0 

Daily allowance 
<50 baht 
50-100 baht 
101-200 baht 
>200 bath 
Total 

 
74 
120 
48 
8 
250 

 
29.6 
48.0 
19.2 
3.2 
100.0 

Ethnicity 
Thai 
Chinese 
Thai-Chinese 
Thai-Indian 
Thai-Others 
Others/Not sure 
Total 

 
163 
14 
40 
1 
25 
7 
250 

 
65.2 
5.6 
16.0 
0.4 
10.0 
2.8 
100.0 
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4.2 Knowledge on diet and physical activity 

 Table 4.2 displays the results of the children’s knowledge on diet Series of 

questions were asked to the respondents on knowledge on diet. There were 6 

questions on knowledge, with each right answer scoring one point.  The scoring of the 

levels of knowledge was divided into 3 parts: High, Moderate, and Low. Most 

respondents scored moderately (64.4%), with 29.6% scored highly, and only 6.0% 

scored below average.    

Table 4.2: Distribution of children’s knowledge on diet 

Level of knowledge Frequency Percentage 

 
High (5-6 correct answers) 
Moderate (3-4 correct answers) 
Low (0-2 correct answers) 
Total 

 
74 
161 
15 
250 

 
29.6 
64.4 
6.0 
100.0 

 

 Table 4.3 displays the results of the children’s knowledge on physical activity. 

Series of questions were asked to the respondents on knowledge on physical activity. 

There were 4 questions on knowledge, with each right answer scoring one point.  The 

scoring of the levels of knowledge was divided into 3 parts: High, Moderate, and 

Low. Most respondents scored highly (63.2%), with 34.4% scored moderately, and 

only 2.4% scored below average.    

Table 4.3: Distribution of children’s knowledge on physical activity 

Level of knowledge Frequency Percentage 

 
High (4 correct answers) 
Moderate (2-3 correct answers) 
Low (0-1 correct answers) 
Total 

 
158 
86 
6 
250 

 
63.2 
34.4 
2.4 
100.0 
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4.3 Attitude on diet and physical activity 

 The questionnaire composed of 4 questions that tested the attitude of respondents 

on diet. Table 4.4 displays the results of the children’s attitude on diet. Among the 

250 respondents, most respondents scored moderately (66.8%), while 21.6% scored 

poorly. Only 11.6% had a good attitude towards diet. 

 

Table 4.4: Distribution of children’s attitude on diet 

Level of attitude Frequency Percentage 

 
Good (4 correct answers) 
Moderate (2-3 correct answers) 
Poor (0-1 correct answers) 
Total 

 
29 
167 
54 
250 

 
11.6 
66.8 
21.6 
100.0 

 

 Another 4 questions tested the attitude of respondents on physical activity. Table 

4.5 displays the results of the children’s attitude on physical activity. Among the 

respondents, the majority (72.0%) scored moderately, while 20% scored above 

average, and (8.0%) scored below average. 

Table 4.5: Distribution of children’s attitude on physical activity 

Level of attitude Frequency Percentage 

 
Good (4 correct answers) 
Moderate (2-3 correct answers) 
Poor (0-1 correct answers) 
Total 

 
50 
180 
20 
250 

 
20.0 
72.0 
8.0 
100.0 
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4.4 Practices on diet and physical activity 

In the questionnaire, there were 7 questions asking the children on their eating 

habits. One point was given for each correct habit. The levels of the practice were 

categorized into three groups: high, moderate, and low. Table 4.6 displays children’s 

reported practice on diet. The majority of respondents (60.0%) scored moderately, 

while 14.0% scored highly, and 26.0% scored lowly.  

 

Table 4.6: Reported practice on diet 

Level of practice Frequency Percentage 

 
High (6-7 correct habits) 
Moderate (3-5 correct habits) 
Low (0-2 correct habits) 
Total 

 
35 
150 
65 
250 

 
14.0 
60.0 
26.0 
100.0 

 

 Table 4.7 present the result of another 7 questions asking the children on their 

moderate physical activity. The levels of the practice were categorized into either they 

did moderate exercise or not. Table 4.7 displays children’s reported practice on 

physical activity. 40.8% of the respondents did moderate exercise, while 59.2% did 

not.  

 

Table 4.7: Reported practice on physical activity 

Level of practice Frequency Percentage 

 
Practice  
Did not practice 
Total 

 
102 
148 
250 

 
40.8 
59.2 
100.0 
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 Table 4.8 provide additional information on children physical activity. 23.5% of 

the respondents reported not doing moderate exercise. Among the 76.5% respondents 

who did moderate exercise only 42.6% exercise for 31-60 minutes.   

Table 4.8:  Distribution of physical activities among children. 

Practices Frequency Percentage 

Do you do moderate exercise? 
No 
Yes 
Total 

 
52 
169 
250 

 
23.5 
76.5 
100.0 

How many minutes do you spend on average per time on exercise? 
<30 minutes 
31-60 minutes 
>60 minutes 
Total 

83 
72 
14 
169 

49.1 
42.6 
8.3 
100.0 

 

4.5 Psychological characteristics 

 Four psychological factors were assessed for childhood overweight and obesity. 

They include body image, level of depression, level of anxiety, and peer pressure. 

Table 4.9 displays the respondents who have different levels of body image. 97.2% 

reported to have positive body image, while 2.8% reported normal to have negative 

body image. 

 

Table 4.9: Self-assess of body image 

Level of body image Frequency Percentage 

 
Positive (3-6 correct answers) 
Negative (0-2 correct answers) 
Total 

 
243 
7 
250 

 
97.2 
2.8 
100.0 
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 Table 4.10 displays the results of depression among males and females. Of the 

total respondents, 44.0% were not depressed, 48.8% were mildly depressed, 5.2% 

were moderately depressed, and 2.0% were severely depressed. However, there were 

more males (3.2%) who were moderately depressed than females (2.0), but more 

females (1.6%) who were severely depressed then males (0.4%).  

 

Table 4.10: Self-assess of depression between different gender   

 Frequency   

 Male (%) Female (%) Total (%) 

Depression 
No depression 
Mild depression 
Moderate depression 
Severe depression 
Total 

 
62 (24.8) 
72 (28.8) 
8 (3.2) 
1 (0.4) 
143 (57.2) 

 
48 (19.2) 
50 (20,0) 
5 (2.0) 
4 (1.6) 
107 (42.8) 

 
110 (44.0) 
122 (48.8) 
13 (5.2) 
5 (2.0) 
250 (100.0) 

 

 Table 4.11 reveals that most respondents do not suffer from anxiety. Only 5 

respondents (2.0%) of the 250 respondents suffers from unhealthy level of anxiety. 

Whereas, 40.0% do not have any anxiety, and 58.0% has a health level of anxiety. 

Table 4.11 displays the overall distribution of anxiety levels among respondents. 
 

Table 4.11: Self-assess of anxiety level 

Level of anxiety Frequency Percentage 

 
No anxiety 
Healthy anxiety 
Unhealthy anxiety 
Total 

 
100 
145 
5 
250 

 
40.0 
58.0 
2.0 
100.0 
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 The last section on the questionnaire assessed the fourth psychological factor on 

childhood obesity and overweight. Table 4.12 displays the results of the ability to 

resist peer-pressure. Respondents were categorized into two categories, whether they 

can resist peer pressure or not depending upon the right answers scored on the 

questionnaire. One hundred fifty-five respondents (62.0%) were able to resist peer 

pressure, while 38% were not able to resist peer pressure. 

Table 4.12: Self-assess ability to resist peer-pressure 

Ability to resist peer pressure Frequency Percentage 

 
Can resist 
Cannot resist 
Total 

 
155 
95 
250 

 
62.0 
38.0 
100.0 

 

4.6 Nutritional status among school children 

 Weight (kg) and height (cm) of 250 children were measured. After that, their body 

mass indexes were calculated using weight/height2 (kg/m2). Using the cutoff point of 

CDC growth charts, children were classified as underweight, normal, overweight, and 

obese. The results of the study showed that 11.6% were underweight, 69.6% were 

normal, and the prevalence of overweight was 10.4% and obesity was 8.4% in school 

children attending grade levels 5-9 in BMA bilingual schools. Table 4.13 displays the 

nutritional status among children   Table 4.14 summarizes the nutritional status of the 

population with the variables observed.  

Table 4.13: Nutritional status among children 

Level of BMI percentile Frequency Percentage 

 
Underweight (<5th percentile) 
Normal (5<84.9th percentile) 
Overweight (85-94.9th percentile) 
Obese (≥95th percentile) 

 
29 
174 
26 
21 
250 

 
11.6 
69.6 
10.4 
8.4 
100.0 
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 Table 4.14 summarizes the nutritional status of the population with the variables 

observed.  

Table 4.14: Nutritional status among children in BMA bilingual schools 

according to socio-demographic and other variables. 

 Nutritional status  

 

Characteristics 

Underweight   

n (%) 

Normal         

n (%) 

Overweight  

n (%) 

Obese        

n (%) 

Total          

n (%) 

Gender 
Male 
Female 
Total 

 
15 (6.0) 
14 (5.6) 
29 (11.6) 

 
96 (38.4) 
78 (31.2) 
174 (69.6) 

 
18 (7.2) 
8 (3.2) 
26 (10.4) 

 
14 (5.6) 
7 (2.8) 
21 (8.4) 

 
143 (57.2) 
107 (42.8) 
250 (100.0) 

Age 
10 
11 
12 
13 
14 
Total  

 
0 (0.0) 
1 (0.4) 
7 (2.8) 
17 (6.8) 
4 (1.6) 
29 (11.6) 

 
0 (0.0) 
6 (2.4) 
33 (13.2) 
71 (28.4) 
64 (25.6) 
174 (69.6) 

 
0 (0.0) 
2 (0.8) 
2 (0.8) 
11 (4.4) 
11 (4.4) 
26 (10.4) 

 
0 (0.0) 
0 (0.0) 
2 (0.8) 
10 (4.0) 
9 (3.6) 
21 (8.4) 

 
0 (0.0) 
9 (3.6) 
44 (17.6) 
109 (43.6) 
88 (35.2) 
250 (100.0) 

Educational level 
Grade 5  
Grade 6 
Grade 7 
Grade 8 
Grade 9 
Total 

 
8 (3.2) 
5 (2.0) 
12 (4.8) 
3 (1.2) 
1 (0.4) 
29 (11.6) 

 
36 (14.4) 
34 (13.6) 
28 (11.2) 
40 (16.0) 
36 (14.4) 
174 (69.6) 

 
4 (1.6) 
7 (2.8) 
4 (1.6) 
3 (1.2) 
8 (3.2) 
26 (10.4) 

 
2 (0.8) 
4 (1.6) 
6 (2.4) 
4 (1.6) 
5 (2.0) 
21 (8.4) 

 
50 (20.0) 
50 (20.0) 
50 (20.0) 
50 (20.0) 
50 (20.0) 
250 (100.0) 

Daily allowance 
<50 baht 
50-100 baht 
101-200 baht 
>200 bath 
Total 

 
14 (5.6) 
6 (2.4) 
6 (2.4) 
3 (1.2) 
29 (11.6) 

 
51 (20.4) 
89 (35.6) 
31 (12.4) 
3 (1.2) 
174 (69.6) 

 
4 (1.6) 
14 (5.6) 
6 (2.4) 
2 (0.8) 
26 (10.4) 

 
5 (2.0) 
11 (4.4) 
5 (2.0) 
0 (0.0) 
21 (8.4) 

 
74 (29.6) 
120 (48.0) 
48 (19.2) 
8 (3.2) 
250 (100.) 

Ethnicity 
Thai 
Chinese 
Thai-Chinese 
Thai-Indian 
Thai-Others 
Others/Not sure 
Total 

 
17 (6.8) 
4 (1.6) 
5 (2.0) 
0 (0.0) 
2 (0.8) 
1 (0.4) 
29 (11.6) 

 
112 (44.8) 
9 (3.6) 
28 (11.2) 
1 (0.4) 
19 (7.6) 
5 (2.0) 
174 (69.6) 

 
17 (6.8) 
1 (0.4) 
4 (1.6) 
0 (0.0) 
3 (1.2) 
1 (0.4) 
26 (10.4) 

 
17 (6.8) 
0 (0.0) 
3 (1.2) 
0 (0.0) 
1 (0.4) 
0 (0.0) 
21 (8.4) 

 
163 (65.2) 
14 (5.6) 
40 (16.0) 
1 (0.4) 
25 (10.0) 
7 (2.8) 
250 (100.0) 
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 Nutritional status  

 

Characteristics 

Underweight   

n (%) 

Normal         

n (%) 

Overweight  

n (%) 

Obese        

n (%) 

Total          

n (%) 

Knowledge of diet 
High 
Moderate 
Low 
Total 

 
10 (4.0) 
16 (6.4) 
3 (1.2) 
29 (11.6) 

 
48 (19.2) 
114 (45.6) 
12 (4.8) 
174 (69.6) 

 
8 (3.2) 
18 (7.2) 
0 (0.0) 
26 (10.4) 

 
8 (3.2) 
13 (5.2) 
0 (0.0) 
21 (8.4) 

 
74 (29.6) 
161 (64.4) 
15 (6.0) 
250 (100.0) 

Knowledge of physical activity     
High 
Moderate  
Low 
Total 

21 (8.4) 
7 (2.8) 
1 (0.4) 
29 (11.6) 

11 (44.4) 
60 (24.0) 
3 (1.2) 
174 (69.6) 

17 (6.8) 
8 (3.2) 
1 (0.4) 
26 (10.4) 

9 (3.6) 
11 (4.4) 
1 (0.4) 
21 (8.4) 

158 (63.2) 
86 (34.4) 
6 (2.4) 
250 (100.0) 

Attitude of diet 
High  
Moderate  
Low  
Total 

 
2 (0.8) 
24 (9.6) 
3 (1.2) 
29 (11.6) 

 
20 (8.0) 
114 (45.6) 
40 (16.0) 
174 (69.6) 

 
6 (2.4) 
15 (6.0) 
5 (2.0) 
26 (10.4) 

 
1 (0.4) 
14 (5.6) 
6 (2.4) 
21 (8.4) 

 
29 (11.6) 
167 (66.8) 
54 (21.6) 
250 (100.0) 

Attitude of physical activity 
High  
Moderate  
Low  
Total 

2 (0.8) 
27 (10.8) 
0 (0.0) 
29 (11.6) 

36 (14.4) 
123 (49.2) 
15 (6.0) 
174 (69.6) 

8 (3.2) 
16 (6.4) 
2 (0.8) 
26 (10.4) 

4 (1.6) 
14 (5.6) 
3 (1.2) 
21 (8.4) 

50 (20.0) 
180 (72.0) 
20 (8.0) 
250 (100.) 

Practice of diet 
Practice 
Did not practice 
Total 

 
3 (1.2) 
19 (7.6) 
7 (2.8) 
29 (11.6) 

 
22 (8.8) 
106 (42.4) 
46 (18.4) 
174 (69.6) 

 
4 (1.6) 
18 (7.2) 
4 (1.6) 
26 (10.4) 

 
6 (2.4) 
7 (2.8) 
8 (3.2) 
21 (8.4) 

 
35 (14.0) 
150 (60.0) 
65 (26.0) 
250 (100.0 

Practice of physical activity 
Practice 
Did not practice 
Total 

5 (2.0) 
21 (8.4) 
26 (10.4) 

84 (33.6) 
87 (34.8) 
171 (68.4) 

9 (3.6) 
22 (8.8) 
31 (12.4) 

4 (1.6) 
18 (7.2) 
22 (8.8) 

102 (40.8) 
148 (59.2) 
250 (100.0) 

Body image 
Positive 
Negative 
Total 

 
28 (11.2)  
1 (0.4) 
29 (11.6) 

 
172 (68.8) 
2 (0.8) 
174 (69.6) 

 
25 (10.0) 
1 (0.4) 
26 (10.4) 

 
18 (7.2) 
3 (1.2) 
21 (8.4) 

 
243 (97.2) 
7 (2.8) 
250 (100.0) 

Levels of depression 
No  
Mild  
Moderate  
Severe  
Total 

 
9 (3.6) 
19 (7.6) 
1 (0.4) 
0 (0.0) 
29 (11.6) 

 
83 (33.2) 
82 (32.8) 
5 (2.0) 
4 (1.6) 
174 (69.6) 

 
12 (4.8) 
10 (4.0) 
4 (1.6) 
0 (0.0) 
26 (10.4) 

 
6 (2.4) 
11 (4.4) 
3 (1.2) 
1 (0.4) 
21 (8.4) 

 
110 (44.0) 
122 (48.8) 
13 (5.2) 
5 (2.0) 
250 (100.0) 



47 
 

 
 

 Nutritional status  

 

Characteristics 

Underweight   

n (%) 

Normal         

n (%) 

Overweight  

n (%) 

Obese        

n (%) 

Total          

n (%) 

Levels of anxiety 
No anxiety 
Healthy anxiety 
Unhealthy anxiety 
Total 

 
9 (3.6) 
19 (7.) 
1 (0.4) 
29 (11.6) 

 
67 (26.8) 
104 (41.6) 
3 (1.2) 
174 (69.6) 

 
12 (4.8) 
14 (5.6) 
0 (0.0) 
26 (10.4) 

 
12 (4.8) 
8 (3.2) 
1 (0.4) 
21 (8.4) 

 
100 (40.0) 
145 (58.0) 
5 (2.0) 
250 (100.0) 

Peer pressure 
Can resist 
Cannot resist 
Total 

 
23 (9.2) 
6 (2.4) 
29 (11.6) 

 
104 (41.6) 
70 (28.0) 
174 (69.6) 

 
15 (6.0) 
11 (4.4) 
26 (10.4) 

 
13 (5.2) 
8 (3.2) 
21 (8.4) 

 
155 (62.0) 
95 (38.0) 
250 (100.0 

 

4.7 Associations between childhood overweight and obesity and independent 

variables 

 In order to identify the association for childhood overweight and obesity, the 

dependent variables were the nutritional status of children (normal versus overweight 

and obesity). Overweight and obesity were categorized as a dichotomous variable. 

The factors that may be related to childhood overweight and obesity includes the 

following: 

-Socio-demographic characteristics; gender, age, educational level, daily 

allowance, and ethnicity. 

- Knowledge, attitude, and practice on diet and physical activity. 

- Body image, level of depression, level of anxiety, and peer pressure.  

 The bivariate analysis was used to determine the association between the 

dependent and independent variables shown in Table 4.15. Variables that are 

significant at a p-value less than 0.20 have been selected for inclusion in multivariate 

logistic regression analysis.  
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Table 4.15: Unadjusted odd ratios (OR) and 95% confidence interval (95% CI) 
for childhood overweight (≥85th percentile) 

 OR 95% CI p value 
Gender    

Male  1.00 Reference  
Female 1.73 0.876 3.429 0.11** 

Age     
11-13 1.00 Reference  
14 0.79 0.408 1.512 0.47 

Educational level     
Grade 5-6 1.00 Reference  
Grade 7-9 0.84 0.432 1.642 0.61 

Daily allowance     
<50 baht 1.00 Reference  
50-100 baht 0.46 0.178 1.199 0.11** 
>100 bath  0.74 0.337 1.599 0.43 

Ethnicity     
Thai 1.00 Reference  
Others 1.45 0.711 2.946 0.30 

Knowledge on diet     
High 1.00 Reference  
Moderate/Low 1.36 0.680 2.968 0.38 

Knowledge on physical activity     
High 1.00 Reference  
Moderate/Low 0.70 0.366 1.350 0.29 

Attitude on diet     
High 1.00 Reference  
Moderate/Low 1.35 0.533 3.410 0.52 

Attitude on physical activity     
High 1.00 Reference  
Moderate/Low 1.31 0.620 2.786 0.47 

Practice on diet     
High 1.00 Reference  
Moderate/Low 1.87 0.815 4.280 0.14** 

Practice on physical activity     
Practice 1.00 Reference  
Did not practice 0.84 0.434 1.607 0.59 

Body image     
Positive 1.00 Reference  
Negative 0.13 0.022 0.705 0.018** 

Level of depression     
No  1.00 Reference    
Mild 0.87 0.091 8.229 0.90 
Moderate  1.02 0.109 9.653 0.98 
Severe  5.60 0.472 66.447 0.17** 
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Level of anxiety 
No anxiety/Healthy anxiety  1.00 Reference  
Unhealthy anxiety 0.81 0.082 7.941 0.85 

Peer pressure     
Can resist 1.00 Reference  
Cannot resist 1.59 0.792 3.178 0.19** 

** p-value <0.20 to be entered into the multiple logistic regression model 

 In the bivariate analysis presented in the above Table 4.15, there were 16 

independent variables in total. There were no statistically differences in the age, 

educational level, ethnicity, knowledge on diet and physical activity, attitude on diet 

and physical activity, practice on physical activity, and anxiety towards childhood 

overweight and obesity. However, six independent variables were found to be 

statistically significant at a p-value ≤0.20. In unadjusted logistic regression of 

childhood overweight and obesity, female was associated with an increased risk of 

overweight by 1.73 times (crude OR 1.73, 95% CI 0.876-3.429). Children who 

received daily allowance of 50-100 baht a day are almost half likely to be 

overweight/obese (crude OR 0.46 95% CI 0.178-1.199). Children who had a 

moderate/low practice levels of eating habits were almost twice more likely to be 

overweight than children with high attitude towards diet (crude OR 1.87, 95% CI 

0.815-4.280). Children who were severely depressed were almost six times more 

likely to be overweight (crude OR 5.60, 95% CI 0.472-66.447) than children who 

were not depressed. Children who could not resist peer pressure were found to be 

almost one and half time more likely to be overweight than children who reported to 

be able to resist peer pressure (crude OR 1.59, 95% CI 0.792-3.178).   

 In order to evaluate the relative importance of gender, daily allowance, practice on 

diet, body image, level of depression, peer pressure, and childhood overweight and 

obesity, multiple logistic regression analysis was used to evaluate relative importance 

of variables that showed statistically significant with childhood overweight and 

obesity at a p-value ≤0.05. The results are shown in Table 4.16. Since this study 

focused on childhood overweight and obesity, children who were classified as 

underweight were omitted in the analysis. 
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Table 4.16: Adjusted odd ratios (OR) and 95% confidence interval (95% CI) for 
childhood overweight (≥85th percentile) 

 OR 95% CI p value 
Gender    

Male 1.00 Reference  
Female 1.53 0.742 3.175 0.34 

Daily allowance     
<50 baht 1.00 Reference   
50-100 baht 0.37 0.135 1.004 0.06 
>100 bath  0.67 0.289 1.530 0.47 

Practice on diet     
High 1.00 Reference  
Moderate/Low 2.4 0.148 0.735 0.04* 

Body image     
Positive 1.00 Reference  
Negative 0.20 0.079 0.519 0.001* 

Level of depression     
No  1.00 Reference  
Mild 0.61 0.057 6.593 0.68 
Moderate  0.73 0.068 7.759 0.79 
Severe  4.01 0.294 56.865 0.29 

Peer pressure     
Can resist 1.00 Reference  
Cannot resist 1.65 0.794 3.445 0.18 

* Significant at p-value <0.05 

 Eating habits were significant and children who don’t’ have good eating habits 

were almost two and half times likely to be overweight (adjusted OR 2.4, 95% CI 

0.946-1.603). Children who have negative body image are almost 80% unlikely to 

become overweight/obese (adjusted OR 0.20, 95% CI 0.079-0.519). Therefore, the 

important factors leading to childhood overweight and obesity was eating habits.  
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CHAPTER V 

DISCUSSION, CONCLUSION, AND RECOMMENDATION 

 

5.1 Discussion 

Childhood overweight and obesity has become an important public health problem 

in Thailand. A cross-sectional, analytical study was carried to determine the 

prevalence and risk factors of obesity and overweight in Thai children attending grade 

levels 5-9 in BMA bilingual schools. Two hundred and fifty students were selected as 

subjects for the study from six different BMA bilingual schools.  

The earlier proposed six bilingual schools include Benjamaborphit Bilingual 

School, Wat Mahah Bilingual School, Wat Pasee School, Sawasdee Wittaya School, 

Wat Don Bilingual School, and Rittiyawannalai School. However, Rittiyawannalai 

School has been substituted by Wat Mai Chong Lom. The replacement school is a 

bilingual school under BMA and has similar characteristics. 

Another important observation was that there were no children aged 10 in the 

study group. As students were in bilingual school and English not being their native 

language, majority of students spend an extra year learning English. Hence, 

assumption made that 10 years old should be in Grade 5 was not valid for this study 

group.  

The results of the study indicated that the prevalence of overweight and obese 

children were 10.4% and 8.4% respectively. It is noticeable that these rates are 

adjacent to studies conducted earlier, which reported that 11.5% Thai children were 

overweight (Mosuwan et al., 1998).  National Health and Nutritional Examination 

Survey (NHANES) indicated that 14.6% children in Bangkok Metropolitan schools 

were overweight (Ogden et al., 2000). Moreover, this percentage corresponds well 

with studies in 2006 that reported 18.9% of Bangkok children were overweight 

(Pawloski, 2006).  

Since, the prevalence in childhood overweight increased from 5.8% in 1997 to 
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6.7% to 2006 for 6–12-year-olds (Aekplakorn et al., 2009). However, this data 

showed disproportionate increases since the obesity rates in rural and urban areas are 

different respectively. Statistics from the Global School-based Student Health Survey 

(GSHS), which is conducted by Thailand Department of Health periodically to 

monitor the prevalence of health risk behaviors and protective factors among students, 

including overweight and obesity indicated that overweight among children is about 

10%. However, the result of this study may not be fully comparable to Thailand’s 

Department of Health data, since it did not distinguish between overweight and obese 

children. 

Based on the Thai National Statistical Office, the national prevalence of obesity 

by gender are 7.0% obese boys and 6.7% obese girls (National Statistical Office, 

2006). However, this study reported a lower prevalence in boys (5.6%) and a much 

lower prevalence in obese girls (2.8%). In the study, gender was significantly 

associated with overweight. Girls were more likely to be overweight than boy (OR 

1.44, 95% CI). Whereas, some studies have reported the odd of being overweight and 

obese in males and females were similar (Patton et al., 2010), other studies pointed 

out that boys from grade 4 to 6 were significantly higher than girls. 

Although, the overweight children had a good knowledge and attitude towards 

diet and physical activity, they still practiced unhealthy behavior, sedentary lifestyle, 

and compensatory eating when they were stressed. Yet, children are more 

knowledgeable on physical activity than diet. Though children had a better knowledge 

on diet, their attitude was lower. This is not surprising as many studies shown such 

dissociation between knowledge and attitude (Manios et al., 1999). However, 

children’s attitude on diet and physical activity showed similar results. 

As in the WHO 2010 publications, WHO clearly points out that unhealthy diet is 

the key modifiable risk for overweight and obesity, this study supports the claim with 

eating habits showing a significant association with childhood overweight and 

obesity.  Children who have poor eating were more than twice likely to be overweight 

than children who practice good eating habits. Early adolescents is a critical period for 
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development of overweight (Adair, 2008), hence it is a concern as childhood 

overweight is positively correlated with eventual adult obesity (Juhola et al., 2011). 

One interesting observation was the low level of moderate exercise. The 

percentage of students who do moderate exercise was lower than expected. Many 

students exercised but did not do moderate exercise. It is likely that many students did 

understand the importance of moderate exercise. Various studies have pointed that 

moderate exercise clearly attenuated many health risks associated with obesity 

(Vastaneda et al., 2010). 

Furthermore, there was a high percentage of students who exercised less than 30 

minutes. WHO recommends at least 30 minutes of regular, moderate-intensity 

physical activity on most days. This low frequency of exercise can be likely due to the 

lack of health education in BMA bilingual schools. In fact, it has been shown in 

various studies that health education has increased physical activities among students. 

(Veugelers, 2005; Katzel et al., 2008). Another explanation could be due to the 

urbanization lifestyle. Many students (62%, data not shown in table under RESULTS) 

reported to spend more than 2 hours on television and/or play video games after 

school. 

Various literature reviews had shown significant differences in depression level 

among males and females. Depression was not a factor for childhood overweight and 

obesity. Though, adolescents were associated with more experience of depression, the 

case for a relationship between obesity and depression is far from proven (Wardle et 

al., 2005). While studies showed that overweight children had higher anxiety (Morgan 

et al., 2002), the study showed no association between levels of anxiety and 

overweight. Another interesting observation was the very low prevalence of unhealthy 

anxiety against health and no anxiety. Hence, it made it impossible to find the level of 

association. Another factor could that is likely to be the cause of no association 

between anxiety and childhood obesity is that the measure on anxiety used in the 

study was limited to anxiety on school performance only. Anxiety on daily lives 

experience would have been a better tool to study the association between anxiety and 

childhood overweight and obesity. 
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 Another interesting observation was the significance association of body image 

with childhood overweight and obesity (p-value <0.5). Though there was significance, 

it was a dissociation effect. Children with negative body image were 90% unlikely to 

become overweight. Though, more studies have to be conducted on body image to 

fully understand the association. However, we assume children who have negative 

body image are likely to be conscious about their weight and hence eat less. A study 

reported that body mass index was positively related to body dissatisfaction (Paxton et 

al., 1991) 

Whereas, the study pointed that peer pressure was associated with overweight 

during bivariate analysis (p-value <0.2), it showed no significant association during 

the multivariate analysis. Thought, there have been other studies that pointed that peer 

influence and eating behaviors of friends contributed significantly to the prediction of 

individual eating habits (Hutchinson, 2010). 

All the six BMA schools implementing the School Lunch Program (SLP) 

subsidized by the government and Bangkok Metropolitan Administration to serve 

lunch to primary students the prevalence of childhood overweight in Thai children 

attending grade levels 5-9 is still arguably high. This has been beneficial towards 

primary students. However, observation made during school visits indicated that food-

vendors within school compound sell high-caloric food, such as fried chicken and 

french-fries to students. Soda-machines and/or soft drinks were also freely available 

to students within the school compounds. Many primary students visit these vendors 

after having their lunch.   

Furthermore, no lunch programs were available for secondary students, which in 

this study included grade levels 7-9. Secondary students have a freedom of food 

choice, and it can be problematic, since not all food available on the school 

compounds are healthy. As a whole, all children, regardless of grade levels, should be 

further educated and encouraged to make right food choices. 

Overall, there were very few associations between independent and depend 

variables. A reason for few associations could highly be due to children at this age is 

heavily influenced by hormonal changes than other age groups (Moran, 1999).  
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5.2 Conclusion 

Childhood overweight and obesity is a serious public health problem based on its 

increasing rates and the associated health risks. Obesity is a multifactorial chronic 

diseases stemming from complex interactions between genes and environment. 

However, dietary and physical activity are behavioral risk factors that are modifiable. 

This study indicated that the prevalence of childhood overweight and obesity in BMA 

bilingual schools is of concern. Our finding highlights the importance of two risk 

factors for childhood overweight: eating habits and peer pressure. 

In view of the recognition that diet can make a substantial contribution to 

childhood overweight and obesity, research is needed to evaluate family based 

intervention that target the promotion of fruit and vegetable consumption and the 

practice of physical activity. However, researches about childhood overweight and 

obesity in Thailand are still in the early stages. Though, this study has some 

limitations, the number of participants and schools are low and the results cannot be 

generalized to the rest of Bangkok children or the entire Thai. There are still alot to 

explore to conduct valuables studies to help the country tackle this arising problem. 

Nevertheless, further studies are needed to investigate childhood overweight and 

obesity in a larger scale. 
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5.3 Recommendation 

5.3.1 Recommendation for further studies 

1. Further studies should include hormonal assessment, and an assessment of 

daily life anxiety instead of school-performance based anxiety only.  

2. There should be cohort studies to follow the nutritional status of children.  

5.3.2 Recommendation for program implementation 

1. Updated study on National Health Examination Survey of Thailand should be 

conducted by Ministry of Public Health in accordance with World Health 

Organization goals. 

2. A revised health-education program, which signifies the importance of dietary 

habits and physical activity. Combination of dietary modifications, increased 

physical activity, decreased sedentary life style and behavior modification is 

recommended, both on an individual and population basis. 

3. A healthy school program. A program, which aims to improve children’s 

perception of one’s body image, eating habits, and physical activities. The 

program should have a directive approach on availability of food on school 

compounds. Children should be educated on how to calculate their body mass 

in order to have positive attitude on control of one’s weight.  

4. Interventions strategies should be directed not only at children, but should 

include the whole family. 

5. The Thai government should promote more mass media health campaign to 

build awareness, since obesity is now a problem disease in Thailand. This 

should be done not only to save cost in medical treatment but also to gain 

good productive and quality citizen of the nation.  

6. Establish a call-center to advise and support overweight and obese individuals 

to consult about their eating habits and physical activity.  
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APPENDIX A 

QUESTIONNAIRE FOR CHILDREN 

 

 

 

 

 

Part I. Socio Demographic characteristics of Children 

1. Please fill in your birthday (day/month/year): ___/___/___ 
 

2. Please put a (√) next to your gender:       ☐Male ☐Female  
 

3. What is your pocket money per day?  
 

A. Less than 50 baht. 
B. 50 – 100 baht. 
C. 101 – 200 baht. 
D. More than 200 baht. 

 

4. What is your ethnicity? (Select one or more responses.) 
 

A. Thai 
B. Chinese 
C. Indian 
D. Thai-Chinese 
E. Thai-Indian 
F. Mixed (Thai-Others) 
G. Others or not sure 

 

 

 

 

 

 Grade __________       Survey Date __________ 
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Part II. KNOWLEDGE, ATTITUDE, and BEHAVIOR.The following sections are 
divided into two parts: Part A is about Diet, Part B is about Physical Activity, and Part C 
is about Overweight and Obesity.  

A. DIETThe following questions are about your eating habits. Please choose the best 
answer only.(KNOWLEDGEQuestions 1-6, ATTITUDE Questions 7-10, PRACTICE 
Questions 11-17) 

1. Which food group should you eat the least amount of? (Check only 1)   
A. meat, fish, poultry (chicken) 
B. milk, yogurt, cheese 
C. fats, oils, sweets 
D. vegetable and fruit 
E. bread, cereal, rice, pasta  

2. Which food group should you eat the most of? (Check only 1)  
A. milk, yogurt, cheese 
B. fats, oils, sweets 
C. vegetable and fruit 
D. bread, cereal, rice, pasta 
E. meat, fish, poultry  

3. Please circle all the choices of foods you think are high in fat:  
A. fried chicken 
B. bananas 
C. white bread 
D. broiled fish 
E. popcorn 
F. peanut butter 

4. Please circle all the choices of foods you think are high in fiber:  
A. bran flakes 
B. carrots 
C. hamburger 
D. doughnuts 
E. lettuce 
F. ravioli 

5. How many servings(number of times the food is served) of fruit and vegetables is a person 
supposed to eat each day?  

A. 2 
B. 1 
C. 5 
D. 3 

6. Are fast foods a cause of overweight? (Please put a (√) next to correct answer) 
 ☐Yes ☐No 
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7-10. Please put a (√) under AGREEif you think the statement is true or (√) under 
DISAGREEif you think the statement is false. Ii you cannot decide, you may answer Don’t 
Know. 
 

STATEMENT AGREE DISAGREE 
Don’t 
Know/ 
refused 

7. Fast food restaurants should not offer toys 
because they encourage kids to eat unhealthy food. 

   

8. Fast foods are easy to get.    

9. Fast foods have portions that are too big.    

10. Fast food restaurants and food companies make 
too much unhealthy food. 

   

 

11. Do you eat at least 5 portions of fruit and/or vegetables every day? (Remember 
that fruit juice only counts as 1 portion a day, regardless of how much you drink.) 

  ☐Yes   ☐No      

12. Do you choose low-fat products when available? (Low-products mean the item 
whichhas a sign of low-fat on it.) 

  ☐Yes   ☐No       

13. Do you regularly eat cakes, sweets, chocolates or biscuits? (Regularly means 
when you have at least 4 or more times in a week.)  

  ☐Yes   ☐No       

14. Do you skip breakfast more than once a week? 
  ☐Yes   ☐No       

15. How often did you drink soft drinks(eg. Coke, Pepsi, etc.)in the past 30 days?
A. Never (GO TO 

QUESTION.16) 
B. 1 time in the last 30 days. 
C. 2–3 times per month  
D. 1–2 times per week  
E. 3–4 times per week  

F. 5–6 times per week 
G. 1 time per day  
H. 2–3 times per day 
I. 4–5 times per day  
J. 6 or more times per day

 

16. Each time you drank soft drinks (ex: Coke, pepsi, 7-up, ..), how much did you 
usually drink? (1 can/bottle = 330 ml)   
A. Less than 1 can/bottle  
B. 1 can/bottle   
C. More than 1 can/bottle   
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17. How often do you eat food that was fried? 

A. Daily 
B. 1-3 times a week 
C. 4-6 times a week 

D. Less than once a week 
E. Never 

 

B. Physical ActivitiesThe following questions are about your physical activity. (Exercise 
in this content refers to at least moderate exercise. By moderate exercise we mean an 
exercise where that you make en effort in breathing but you still can which a child 
converse in short sentences) Please remember to answer about moderate exercise 
only.(KNOWLEDGEQuestions 1-4, ATTITUDE Questions 5-8, PRACTICE Questions 
9-14) 

1. Are physicalactivitiesgood for health? (Please put a (√) next to correct answer) 

  ☐Yes  
  ☐No 
 
2. Howoftenshould a personexercise in a week?     

  
A. Less than 3 times   
B. 4-5 times 
C. 6-7 times 

 
3. Howmany minutes should a personspendonaverage per time onexercise?   

A. Less than 30 minutes   
B. 31-60 minutes   
C. More than 60 minutes 

 
4. How importante isexercise for health?      

  
A. Very important  
B. Little important 
C. Not very important 
D. Not at all important 
E. Don’tknow/Refused 
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5-8. Please put a (√) under AGREE if you totally agree with the statement or  (√) 
under DISAGREE if you absolutely disagree with the statement. Ii you cannot 
decide or refused to answer, put a (√) under Don’t Know/Refused. 
 

STATEMENT AGREE DISAGREE 
Don’t 
Know/ 
refused 

5. Taking part in physical activities reduces stress 
or helps you get away from problems you might 
have. 

   

6. Taking part in physical activities could be 
dangerous. 

   

7. Taking part in physical activities will give you a 
chance to meet new people. 

   

8. I think physical activities are necessary to 
maintain a normal weight. 

   

 
9. Do you do moderateexercise?By moderate exercise we mean an exercise where that 

you make an effort in breathing but you still can which a child converse in short 
sentences.(Please put a (√) next to correct answer)     
  ☐Yes  
  ☐No (GO TO QUESTION12) 

  
10. How many times do you exercise in a week?      

   
A. Less than 3 times   
B. 4-5 times 
C. 6-7 times 

 
11. How many minutes do you spend on average per time on exercise?   

  
A. Less than 30 minutes   
B. 31-60 minutes   
C. More than 60 minutes 

 
12. How do you normally come to school? (For Answer B and C, please put number 

of minutes as well)         
  

A. Public transportation  
B. Walking for  ____ minutes. 
C. Riding a bicycle for ____ minutes. 
D. Parents drop or own vehicle 
E. I stay in the school’s dormitory. 
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13. On a typical SCHOOL DAY, how many hours do you usually spend watching 
television or videos?  Include DVD and video movies.  Do not count video or 
computer games. 

A. Less than 1 hour 
B. 1-3 hours  
C. 3 hours or more  
D. Don’t know/Not sure/Refused 
E. None 

 
14. On a typical SCHOOL DAY, how many hours do you usually spend playing 

video or computer games?  
A. Less than 1 hour 
B. 1-3 hours  
C. 3 hours or more  
D. Don’t know/Not sure/Refused 
E. None 

 
C. Overweight and Obesity.The following questions are about knowledge and attitude 
towards overweight and obesity. Please choose the best answer only 
 

1. What do you believe is the main cause of obesity? (You can choose more than 1) 
A. Genetics / runs in the family 
B. Unhealthy food choices 
C. Emotional eating (eating when depressed, stressed, happy etc.)  
D. Lack of exercise  
E. Lack of education  
F. Eating in restaurants too much  
G. Don’t know 
H. Refused

 
2-4. Please put a (√) under AGREE if you totally agree with the statement or  (√) 
under DISAGREE if you absolutely disagree with the statement. Ii you cannot 
decide or refused to answer, put a (√) under Don’t Know/Refused. 

STATEMENT Agree Disagree 

Don’t 
Know/ 

Refused 
 

2. Overweight children and teens have a harder time 
making friends than other kids. 

   

3. Overweight children and teens are less attractive 
than other kids their age. 

   

4. Overweight children and teens are unhealthy.    
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Part III. The following sections are divided into four parts: Part A is about Body Image, 
Part B is about Depression, Part C is about Anxiety, and Part D is about Peer Pressure. 
 
A. Body Image. The following questions are about your perception (psychological 
factors).Please choose the best answer only. 

 
1. How do you describe your weight?  

A. Very underweight  
B. Slightly underweight  
C. About the right weight  
D. Slightly overweight  
E. Very overweight  

 
2. What do you think about your body image?  

A. I’m thin and not happy with that  
B. I’m thin and happy with that  
C. I’m fat and not happy with that. 
D. I’m fat and happy with that. 
E. I’m neither thin nor fat and happy with that. 
F. I’m neither thin nor fat and not happy with that.    

   
3. Which of the following are you trying to do about your weight?  

A. Lose weight  
B. Gain weight  
C. Stay the same weight  
D. I am not trying to do anything about my weight     

  
4. Have you ever gone without eating for 24 hours or more (also called fasting) to 

lose weight or to keep from gaining weight?  
A. Yes  
B. No           

  
5. Have you ever taken any diet pills, powders, or liquids without a doctor's advice 

to lose weight or to keep from gaining weight? (Do not include meal replacement 
products such as Slim Fast.)        

A. Yes  
B. No  
 

6. Have you ever vomited or taken laxatives to lose weight or to keep from gaining 
weight? (Laxatives are medicine that stimulates you to poo). 

A. Yes  
B. No  
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B. Depression. The following questions are about depression. Please choose the best 
answer only. 

Do you have the following symptoms inthe 
past 2-weeks period None Seldom Frequent Everyday 

1. I don’t feel like doing anything.     

2. I am sad. I am displeased about myself     

3. I have difficulties in sleeping or I over 
sleep. 

    

4. I feel tired easily or lack energy.     

5. I loss appetite for food or over eat.     

6. I feel worthless or guilty about myself.     

7. I lack concentration while doing work, 
watching TV, or even listening to radio. 

    

8. I am too agitated to stay still or speak and 
do things slowly throughout the day. 

    

9. I think of hurting myself or committing 
suicide. 
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C. Anxiety. Indicate how often each statement describes you by choosing a number from 
one to five as outlined.  

Never Rarely Sometimes Often Always 

1 2 3 4 5 

1. ____  I have visible signs of nervousness such as sweaty palms, shaky hands, 
 and so on right before a test. 

2. ____  I have "butterflies" in my stomach before a test.(Butterflies in the stomach 
means when you are scared and you can feel it in the stomach). 

3. ____  I feel nauseated before a test. 
4. ____  I read through the test and feel that I do not know any of the answers. 
5. ____  I panic before and during a test. 
6. ____  My mind goes blank during a test. 
7. ____  I remember the information that I blanked on once I get out of the testing 

 situation.  
8. ____  I have trouble sleeping the night before a test. 
9. ____  I make mistakes on easy questions or put answers in the wrong places.  
10. ____  I have difficulty choosing answers. 

 

D. Peer Pressure. Now we'd like to ask you some general questions about peer pressure. 
Please tell me if you would support or oppose each of the following. 

Statements (1-3) Strongly 
Support 

Somewhat 
Support 

Strongly 
Oppose 

Somewhat 
Oppose 

Don’t Know/ 
Refused 

1. Friends can have negative 
influence on my health. 

     

2. When I go out with my 
friends, I eat what my 
friends eat, even though, I 
don’t want to. 

     

3. Peer pressure causes people 
to eat unhealthy food. 

     

 
 

Thank you for your participation and cooperation in this research. 
Please return the questionnaire to the researcher, and kindly allow him to measure your 

weight and height. 
 

MEASUREMENT BY THE RESEARCHER ONLY 
 
 

Weight:  ________kg   Height: ________cm   BMI: ________ 
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APPENDIX B 
 

CDC BODY MASS INDEX-FOR-AGE PERCENTILE  
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APPENDIX C 
 

CDC MEASURING HEIGHT AND WEIGHT GUIDELINES 
 

Measuring Height Accurately  
To measure height accurately at home to calculate BMI-for-age: 

1. Remove the child's shoes, bulky clothing, and hair ornaments, and unbraid hair that 
interferes with the measurement. 

2. Take the height measurement on flooring that is not carpeted and against a flat surface 
such as a wall with no molding. 

3. Have the child stand with feet flat, together, and against the wall. Make sure legs are 
straight, arms are at sides, and shoulders are level. 

4. Make sure the child is looking straight ahead and that the line of sight is parallel with 
the floor. 

5. Take the measurement while the child stands with head, 
shoulders, buttocks, and heels touching the flat surface (wall). 
(See illustration.) Depending on the overall body shape of the 
child, all points may not touch the wall. 

6. Use a flat headpiece to form a right angle with the wall and 
lower the headpiece until it firmly touches the crown of the 
head. 

7. Make sure the measurer's eyes are at the same level as the 
headpiece. 

8. Lightly mark where the bottom of the headpiece meets the 
wall. Then, use a metal tape to measure from the base on the 
floor to the marked measurement on the wall to get the height measurement. 

9. Accurately record the height to the nearest 1/8th inch or 0.1 centimeter. 

 

Measuring Weight Accurately  
To measure weight accurately at home to calculate BMI-for-age: 
 
1. Use a digital scale. Avoid using bathroom scales that are spring-loaded. Place the scale 

on firm flooring (such as tile or wood) rather than carpet. 
2. Have the child or teen remove shoes and heavy clothing, such as 

sweaters. 
3. Have the child or teen stand with both feet in the center of the 

scale. 
4. Record the weight to the nearest decimal fraction (for example, 

55.5 pounds or 25.1 kilograms). 
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