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CHAPTER I 

INTRODUCTION 

1.1 BACKGROUND AND RATIONALE 

Childhood obesity has become a major public health issue today. Children who 

are obese are at a major risk for developing serious chronic diseases, including type 2 

diabetes (Katz, Daniels et al. 2012), hypertension and stroke, cardiovascular diseases 

(Dietz 1997, Bastien, Poirier et al. 2014), and certain forms of cancer (WHO 2003) 

later in life. The health consequences range from increased risk of premature death, to 

serious chronic conditions that reduce the overall quality of life. Although, the origin 

of obesity is complex and relates to diet, physical activity, genetics, culture, self-

perception and other environment factors, obesity ultimately results from an 

imbalance of energy intake via diet relative to energy expenditure. (Stevens, Story et 

al. 1999, Ebbeling, Feldman et al. 2012, Kim, Sharma et al. 2012) 

The prevalence of obesity and overweight is increasing in both adult and children. 

The current data from World Health Organization (WHO) indicates that “there are 

more than 1 billion overweight adults, and at least 300 million of them clinically 

obese”.(WHO 2011) The International Obesity Taskforce reported that the prevalence 

of overweight and obesity among school-aged children is about 10%.(Oude 

Luttikhuis, Baur et al. 2009) However, certain countries and regions have particularly 

higher rates of childhood obesity: more than 30% in the Americas, around 20% in 

Europe, and lower in Africa and Asia.(Lobstein, Baur et al. 2004) The prevalence of 

obesity in Thailand has been doubled in the past two decades with 9.2% overweight 

males and 33.9% overweight women.(Aekplakorn and Mo‐suwan 2009) 

A survey conducted in Thailand by the National Health and Nutrition 

Examination Survey reported that childhood obesity has more than doubled since the 

1960s.(Sirikulchayanonta, Ratanopas et al. 2011) A recent study conducted by Thai 

Health and We Voice Network reported that overweight and obesity in Thai is the 5
th

 

highest in Asia, and accounts for 20,000 deaths per year.(Galbally, Fidler et al. 2012) 

Another report suggested that 20% of primary school children are either overweight 
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or obese.  (Wichai Aekplakorn, Bruce Neal et al. 2004) Health Department, Ministry 

of Public Health (MOPH) Thailand anticipated that 1 out of 5 preschoolers will be 

obese in another 10 years due to their diet and lack of exercise. 

Studies have shown that obese children tend to become obese adults, and thus, the 

prevention of overweight in childhood is one means of preventing chronic diseases 

associated with obesity.  

As there is a dramatic increase in childhood obesity, interventions to combat this 

epidemic are very much needed and must be a priority. In recent years, many 

intervention programs have been developed and evaluated to reduce childhood 

obesity. School-based interventions have been identified as “one of the most efficient 

means” because “school is a critical setting” (Flynn, McNeil et al. 2006, Lissau 2007) 

and children spend significant amounts of their time in school.(Fein, Plotnikoff et al. 

2004, Fox 2004) 

The most promising approach for effective interventions focus on modifications in 

both diet and physical activity.(Baranowski, Baranowski et al. 2003, Swinburn, 

Caterson et al. 2004, Gortmaker, Swinburn et al. 2011) Increased consumption of 

fruits and vegetables and reduced intake of dietary fats are beneficial towards health 

and is associated with lower BMI.(Lin and Morrison 2002, Bazzano, Serdula et al. 

2003, Chomitz, McGowan et al. 2010) In addition, physical activity is associated with 

enhanced health and reduced risk of all-cause morality.(Ortega, Ruiz et al. 2008) 

Children who engage in regular physical activity have a better mental and physical 

well-being.(Janz, Burns et al. 2004, Strong, Malina et al. 2005)  

 In recent years, there has been a growing understanding on how school-based 

interventions can affect children’s physical activity and dietary habits.  Several studies 

place emphasis on activity beyond non-curricular approaches such as using life-skills 

approaches on school environment and/or other policies. However, the number of 

available evidence for effectiveness of life skills and school-based interventions is 

still limited and findings are inconsistent.(Brown and Summerbell 2009) Moreover, to 

the author’s knowledge, a literature search in English language publications has found 
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no studies in Thailand have examined intervention that combines diet and physical 

activity with food environment and built environment in schools to reduce childhood 

obesity. A search on Thai and grey literature may have shown some  

The present study aimed to evaluate the effectiveness of a multicomponent, 

school-based intervention on children’s nutritional status. It is hypothesized that after 

6 months of intervention, there will be not be an increased in the number of 

overweight/obese children, or, at best, that there will be a decrease in childhood 

obesity. Additionally, it is hypothesized that physical activity levels among children 

would increase and there will be healthier dietary habits. 

RESEARCH QUESTIONS  

1.2.1 What is the effect of a multicomponent, school-based intervention program on 

children nutritional status?  

       

RESEARCH OBJECTIVES  

1.3.1 GENERAL OBJECTIVE 

1.2.1.1 To evaluate the effectiveness of a multicomponent school-based intervention 

program on children’s nutritional status 

 

1.2.2 Specific Objective 

1.2.2.1 To develop a multicomponent life-skills school-based intervention program. 

To determine the effectiveness of the intervention program by the changes of 

variables in and between the intervention and control as the followings: 

 I.      Prevalence of obesity among the intervention and control 

  groups. 

 II.  Dietary and physical activity behaviors.  

 IV.     School-environment 

 III.  Blood lipid profiles: TG, TC, LDL-C, HDL-C. 
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1.4 OPERATIONAL DEFINITIONS   

1.4.1 OVERWEIGHT AND OBESITY 

The study uses the definition of overweight as having (weight-for-height) BMI-z 

scores between +2 to 3 SD and obese as having +3 SD set by the Department of 

Health, Ministry of Public Health and Institute of Nutrition, Mahidol University 

(INMU) computed using the software INMU-Thai Growth Chart.   

1.4.2 DIET 

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

school day. 

1.4.3 PHYSICAL ACTIVITY 

In the study, physical activity refers to at least moderate to vigorous exercise. An 

exercise where a child makes an effort in breathing but still can converse in short 

sentences.  For example, exercise such as jogging, running, playing football, 

basketball, volleyball, or swimming.  

1.4.4 LIPID PROFILE (BLOOD TEST) 

In the study, the levels of lipid were be classified as desirable, borderline, and 

high as been done in previous studies.(Sirikulchayanonta, Pavadhgul et al. 2005) 

The total cholesterol (TC) levels are classified as less than 170 mg/dl as desirable, 

170 -199 mg/dl as borderline, and above 200 mg/dL as high. Triglycerdies (TG) is 

classified as desirable less than 130 mg/dL, 130-149 mg/dL as borderline, and at 

or above 150 as high. 

LDL-C is classified desirable if less than 110 mg/dL, borderline between 110-129 

mg/dL, and above 130 mg/dL as high level. HLD-C is classified desirable at or 

above 35 mg/dL and low level less than 35 mg/dL. 

1.4.5 CHILDREN 

In the study, children refer to students of both genders attending grade levels 4-5, 

approximately in the age range 10-12. 

1.4.6 AGE 

In the study, age refers to the self-reported number of birthday years a child 

completed at the time of the interview. 
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1.4.7 EDUCATIONAL LEVEL 

In the study, educational level refers to children attending grade levels 4-5. Grade 

levels 4 and 5 are in primary education referred to as Prathom 4 and Prathom 5 in 

Thai. 

1.4.8 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. 

1.4.9 MULTICOMPONENT 

In the study, multicomponent refers to an intervention that combines physical 

activity, dietary intake, school-environment and food-environment approaches in a 

school-based setting though a life-skills program. 
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1.5 CONCEPTUAL FRAMEWORK 
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CHAPTER 2 

LITERATURE  

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 5
th

 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, McEwen et al. 2002) Surprisingly, more than half affected are in 

the middle or low-income countries. (Sakamoto, Wansorn 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.”(Pomeranz and Brownell 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) 

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, Carroll et al. 2006) In 2003-2004, 17.1% of children aged 2 to 19 
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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%). 

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

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

about 25 million U.S. children and adolescents are overweight or obese (Braet, 

Tanghe et al. 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 and Jebb 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, Chan 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 1984) 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, Chan et 

al. 1999)  

In Japan, in the National Nutrition Survey of 1990-1994 (Yoshiike, Matsumura et 

al. 1998), “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. 

“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.”(Ebbeling, Pawlak et al. 2002) According to WHO, the prevalence of 
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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.”(Wichai Aekplakorn, Bruce Neal et al. 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 

and Mo‐suwan 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) (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. 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.  

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.  
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Furthermore, Ladda Mo-suwan, MD, from the Faculty of Medicine Prince 

Songkla University, conducted a research on 1,373 children in Tessabarn Had Yai 

School.(Mo-suwan, Pongprapai et al. 1998) She found that the rates of “overweight 

children are 11.5%”. Moreover, this percentage is higher than Japan. Dr. 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.(Wichai Aekplakorn, Bruce Neal et al. 2004) 

Basically, the lack of exercise is a dominant factor. Dr. Chutima Sirikulchayanon, 

who’s the head of nutrition department at Mahidol University and a forerunner in 

obesity studies pointed that 78% of young children, on average, in the capital were 

diagnosed with high cholesterol, and 20% were either overweight or 

obese.(Sirikulchayanonta, Ratanopas et al. 2011) 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/m
2
 rather than 18.5 to 24.9 kg/m

2
 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 Health Organization 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 2002) 

The body mass index facilitated the determination of an ideal weight at any given 
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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/m
2
).”(Prentice and Jebb 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. 

In Asians, the cut-offs for overweight (≥ 23.0 kg/m
2
) and obesity (≥ 25.0 kg/m

2
) 

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

Chinese living in Hong Kong, Chinese in Singapore  and Indian Asians living in 

Mauritius.(Deurenberg‐Yap, Yian et al. 1999)  

Table 1 Proposed Classification of weight by BMI in adult Asians. 

Classification BMI (kg/m
2
) 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 commonly used to determine childhood obesity (WHO, 2000). Childhood obesity is 

defined as a BMI > 95
th

 percentile for age and gender, and children were considered 

to be at risk of obesity if the BMI ≥ 85
th

 and ≤ 95
th

 percentile. 
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Table 2 BMI-percentile classification of overweight and obesity in children. 

BMI Classification 

Under 5
th

 percentile Underweight 

At 5 – 84.9
th

 percentile Normal 

At 85 – 94.9
th

 percentile Overweight 

At or above 95
th

 percentile Obesity 

 

Source: Centers for Disease Control and Prevention. About Child & Teen BMI. 

CDC, 2015. 

 

 

Another way to express child growth survey is by using z-scores. The WHO 

Global Database on Child Growth and Malnutrition indicated that “a major advantage 

of the z-score system is that a group of z-scores can be subjected to summary statistics 

such as the mean and standard deviation. The WHO Global Database on Child 

Growth and Malnutrition uses a z-score cut-off point of <-2 SD to classify low 

weight-for-age, low height-for-age and low weight-for-height as moderate and severe 

under nutrition, and <-3 SD to define severe under nutrition. The cut-off point of >+2 

SD classifies high weight-for-height as overweight in children.”(De Onis and 

Blössner 2003)  

However, the most common classification of overweight and obesity in children in 

Thailand uses the weight-for-height z-score (น ้ำหนกั ส่วนสูง) adapted by the 

Department of Health, Ministry of Public Health, Thailand as the Thai Growth 

reference.(Preedy 2012) It is also a standard used by the Institute of Nutrition, 

Mahidol University (INMU).   
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Table 3 Weight-for-height classification of overweight and obesity in children. 

z-scores Classification 

< - 2 SD Underweight 

- 2 SD to + 2 SD Normal 

+ 2-3 SD Overweight 

+ 3 SD Obesity 

Source: INMU, Mahidol University, 2009; Department of Health, MOPH, 2012 

2.3 CONSEQUENCES OF OBESITY IN A CHILD 

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

developed world.(Seidell and Flegal 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 2011) 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, Frankel et al. 1998)  

Furthermore, medical costs associated with overweight and obesity may involve 

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

Society, obesity cost an estimated $75 billion in 2003. The USA National Institute of 
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Health, reports that $75-$125 billion is spent on indirect and direct costs due to 

obesity-related diseases.(Finkelstein, Trogdon 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 

1988) In fact, there is substantial evidence suggesting that obesity in childhood lays 

the metabolic groundwork for adult cardiovascular disease.(Del-Rio-Navarro, 

Velazquez-Monroy et al. 2008) Also, there has been evidence demonstrating that 

overweight children tend to become overweight adults.(Roberts, Shields et al. 2012) 

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, Waters et al. 2005, Ogden, Carroll et al. 2006) There has been a 

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

studies indicate that children's lives may be shortened as a result of this alarming 

health problem.(Reither, Olshansky et al. 2011) 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.(Dixon 2010) This is a concern given that the 

prevalence of childhood obesity has increased dramatically over the past few 

years.(De Onis, Blössner et al. 2010, Ng, Fleming et al. 2014)  

2.3.1 PHYSICAL CONSEQUENCES 

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, Primatesta et al. 2005) 

Some of the physical effects of childhood obesity include type 2 diabetes, high blood 

pressure (Sirikulchayanonta, Ratanopas et al. 2011), and sleep apnea. These 
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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, Dietz et al. 1999, Sukhonthachit, Aekplakorn et al. 

2014) A group of American scientists  (Story, Stevens 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 

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

and high triglyceride levels.(Del-Rio-Navarro, Velazquez-Monroy et al. 2008) 

Coronary heart diseases (CHD) cause significant morbidity and mortality in adults in 

various countries, and is one of the first three leading causes of death in Thailand. It 

has been reported that there are 40% primary school children that have 

hypercholesterolemia with total cholesterol above 200 mg/dl and high LDL-C. Data 

from Thai hyperlipidemia study (Sirikulchayanonta, Pavadhgul et al. 2005) reported 

that Bangkok public primary school children are facing a problem with 

hyperlipidemia and over 5.4$ had high triglyceride (TG). 

2.3.2 SOCIAL AND PSYCHOLOGICAL CONSEQUENCES 

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 and Cooke 2005) In one study, 

severely obese children recorded their quality of life with scores as low as children 

undergoing chemotherapy for cancer. (Schwimmer, Burwinkle et al. 2003)  

Obese children and adolescents are subjected to social rejection, discrimination 

and negative stereotyping.(Puhl and King 2013) 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 

(1950/1890) in terms of a balance between a person’s attainments and their goals or 
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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, Larkin 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, 

Tanghe et al. 2004) 

2.3.3 ECONOMIC CONSEQUENCES     

  

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 and Colditz 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 to visit physicians than those with healthy weights, and were 

2.5 times more likely to take drugs for cardiovascular and circulatory disorders. 

(Gardner and Halweil 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 and Grosse 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, Trogdon et al. 2009)  

2.4. FACTORS RELATED 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 
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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, 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 year before and after puberty are 

important for understanding body mass.(McTigue, Garrett 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, Coffey 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 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 2008)  

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, Coffey et al. 2011)  

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, Coffey et al. 

2011)Whereas, a study in 1819 children in Mexico City found that males from the 4
th

 

to 6
th

 grade had a significantly higher overweight and obesity than their female 
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counterparts.(Del-Rio-Navarro, Velazquez-Monroy et al. 2008) Yet, another study 

contradicts earlier findings with rates above 95
th

 percentile higher in girls than 

boys.(Adair 2008) 

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 85
th

 percentile.(Pawloski, Ruchiwit et al. 

2008) 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, Sakamoto et al. 2010)  

2.4.3 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.(McCabe, Fuller-Tyszkiewicz et al. 2012) 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, 

Brooks-Gunn 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, Katzmarzyk 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.(Kimbro, Brooks-Gunn et al. 

2007) Thus, ethnicity is a considerably factor for the study of childhood obesity.  
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2.4.4 EDUCATIONAL LEVEL       

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

by education level. A study by the WHO MONICA project reported that “lower 

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

of the female populations.”(Molarius, Seidell 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.(Gutiérrez-Fisac, Regidor 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. Dr. Ladda reported that 

children in lower secondary, grades 7-9 had higher prevalence of overweight and 

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

recent study also reported similar results, with high prevalence of obesity in the 11-12 

year age group compared to 6-10 year age group for both boys and 

girls.(Sirikulchayanonta, Ratanopas et al. 2011) However, the number of literatures 

examining the associations of educational levels with overweight and obesity in Thai 

children is still limited, and more studies will be useful. 

2.4.5 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 and Sorensen 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 
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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.”(Biro and Wien 

2010) 

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.(Sarlio-Lähteenkorva, 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 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, Lim 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, Irshaidat et al. 2009) Another research was 

conducted in 1995 on 663 children aged 7–12 years in a province of southern 

Thailand 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, Kuropakornpong et al. 1998) These results imply that pocket money 

(socioeconomic status) is a factor for overweight and obesity and an appropriate 

interventions to prevent not only obesity is required.  

2.4.6 PARENTAL HISTORY OF OBESITY 

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

obesity.(Maffeis 2000) (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 
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BMI.(Bralić, Vrdoljak 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.(Whitaker, Wright et al. 1997, Svensson, Jacobsson et al. 2011) 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. 

2.4.7 PEER PRESSURE       

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.(Tanofsky-Kraff, Cohen et al. 2006) Other studies 

have also reported that depression in childhood or adolescence may predict weight 

gain.(Pine, Goldstein et al. 2001, Puder and Munsch 2010) Children as well as adults 

stereotype the obese as “lazy, ugly, and stupid.”(Wardle and Cooke 2005) As a result, 

it has been assumed that obese people, especially children and adolescents, will 

experience poor psychological health. (Ricciardelli and McCabe 2001) 

However, many studiers pointed that a major psychological factor is peer 

pressure. Studies indicated that peer influence and eating behaviors of friends 

contributed significantly to the prediction of individual eating habits.(Mueller, Field et 

al. 1995, Morgan, Yanovski et al. 2002, Hutchinson, Rapee et al. 2010) “Children are 

more susceptible than adults to peer pressure and this presents additional practical 

obstacles towards childhood obesity.”(Ebbeling, Pawlak et al. 2002) 
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2.4.8 DIET 

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/m
2
 tended to consume both significantly higher caloric and fat intakes than the 

normal students.(Yamborisut, Kittidilokkul et al. 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, Ministry 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.(Sirikulchayanonta, 

Ratanopas et al. 2011) 

2.4.9 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 
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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 the 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.(Anderson 2007, 

Haskell, Lee et al. 2007) 

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 (Vergara-Castaneda, 

Castillo-Martínez 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 increased frequency of inactive 

leisure time pursuits, such as watching television and using the computer.(Anderson 

2007)  

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.(Hohepa, Schofield 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 and Timperio 2007)  
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2.4.10 ENVIRONMENTAL FACTORS 

Many research suggest that one of the greatest contributors to obesity beyond diet 

and physical activity is the environment. Many studies have focused on how the 

environment affects the increasing consumption of food and physical activity.  A 

major conclusion studies share is that obesity results from a “complex interactions 

between diet, physical activity, and the environment.”(Booth, Pinkston et al. 2005, 

Feng, Glass et al. 2010) 

 Moreover, the built-environment, has been suggested to be an important role 

in influencing obesity by creating a climate that promote increased energy 

consumption and a reduction in energy expenditure.” Built-environment has been 

defined broadly as “any aspects of a person’s surroundings which are man-made or 

modified which are external to the individual but within their environment.”(Chawla 

and Thamarangsi 2014) Major environmental factors correlating to children physical 

activity were food availability, walkability, access to recreational facilities, land-use 

mix, and residential density.(Li, Harmer et al. 2009, Ding, Sallis et al. 2011)  

 

 Since children spend significant amount of their time in school, schools are 

critical settings that effect children.(Fox 2004, Sallis, Cervero et al. 2006) A recent 

study concluded that facilities and recreational space were significantly associated 

with high levels of physical activity in youth.(Nielsen, Bugge et al. 2011) While, 

other studies suggested that sports facilities, play equipment, playground, and zonal 

markings are important factors to consider in a school-setting to enhance physical 

activity.(Bower, Hales et al. 2008, Trilk, Ward et al. 2011, Chawla and Thamarangsi 

2014) Acknowledging the importance of schools setting and the environment to 

children, the present study focused on school-based environmental factors that leads 

to obesity and intervening on the school-built environment as one of the intervention’s 

components. 

2.5 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 
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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 2014) 

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 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.(Council 2007) However, the actual condition of the 

program is not regularly reviewed by expertise and evaluation study at national level 

is still underway.(Kai, Pongpanich et al. 2008) 
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2.6. LIFE SKILLS 

In recent years, there is a growing literature recognizing and giving evidence 

on how life skills are effective interventions for health programs. Life skills are 

defined as “psychosocial abilities for adaptive and positive behavior that enable 

individuals to deal effectively with the demands and challenges of everyday life. They 

are loosely grouped into three broad categories of skills: cognitive skills for analyzing 

and using information, personal skills for developing personal agency and managing 

oneself, and inter-personal skills for communicating and interacting effectively with 

others.”(UNICEF. 2010) They are abilities for adaptive and positive behavior that 

enable individuals to deal effectively with the challenges of every life, which includes 

decision-making and problem-solving skills, creative thinking, effective 

communication, interpersonal relationship skills, self-awareness, empathy, coping 

with emotions, and coping with stress. 

Many studies have focused on incorporating life skills into the 

interventions.(Story, Neumark-Stzainer et al. 2002, Young, Phillips et al. 2006) A 

recent childhood obesity review on Cochrane suggested that there is a strong evidence 

and support of the beneficial effects of life skills component on intervention programs 

on children age 6-12 years old.(Waters, de Silva-Sanigorski et al. 2011) It also 

recommended that “future research should embed life skills into the health, education, 

and care systems to achieve long sustainable impacts.”(Waters, de Silva-Sanigorski et 

al. 2011)  

Research suggests that life skills area significant factor in the development of 

adolescents' behavioral changes and considered an essential kind of school health 

promotion effort.(CDC 2013) One study (Papacharisis, Goudas et al. 2005) proved 

that by facilitating positive youth development through a life skills educational 

program combined with environments contributes to positive youth development. 

Another life skills intervention study (Botvin 1985) conducted in young American 

adolescents reported that children receiving life skills spent 46.9% of moderate to 

vigorous activity compared with 30.5% for control class. There was also a decline in 

television viewing (2 or more hours per day) time in children receiving life skills 
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intervention. A recent Australian study (Cohen, Morgan et al. 2015) in 460 primary 

school children reported higher physical activity (mean difference of 12.7 min/day), 

increased fitness (5.4 laps), and changes in dietary habits in the intervention group 

that received life-skills training program. These data contributes to the evidence of 

effectiveness of life-skills program.  In this study, life skills were be incorporated into 

the all aspects of the multicomponent intervention.  

2.7. HEALTH BELIEF MODEL 

 The Health Belief Model (HBM) is a psychological model that attempts to 

explain and predict health behaviors. This is done by focusing on the attitudes and 

beliefs of individuals. The HBM was first developed in the 1950s by social 

psychologists Hochbaum, Rosenstock and Kegels working in the U.S. Public Health 

Services. (Rosenstock 1990) The model was developed in response to the failure of a 

free tuberculosis health-screening program.  

 The HBM is based on the understanding that a person will take a health-

related action if that person has a positive expectation that by taking a recommended 

action, he/she will avoid a negative health condition (healthy diet and being 

physically active will be effective at preventing overweight/obesity), and believes that 

he/she can successfully take a recommended health action (can be healthy 

comfortably and with confidence. The model includes four main components: 

perceived susceptibility, perceived severity, perceived benefits, and perceived 

barriers.   

 Perceived susceptibility is a person’s perception of the likelihood of getting a 

disease while perceived severity is that individual’s opinion of behaviors change to 

avoid a consequence. Perceived barrier is an individual’s assessment of the influences 

that facilitate or discourage adoption of the promoted behaviors, while perceived 

benefits is an individual’s assessment of the positive consequences of adopting the 

behavior. Perceived benefits are the knowledge, attitude or beliefs of various actions 

that can be taken to reduce risk of the disease or illness.  



30 
 
 Since then, the HBM has been adapted to explore a variety of long- and short-

term health behaviors, including dietary and physical activity. Many studies have 

shown that HBM has been proven as an effective tool for intervention programs to 

reduce obesity (Becker et al., 1977; Atlantis et al., 2006; Andrews et al., 2010).  One 

study (Collins, Okely et al. 2011) concluded a significant reduction in BMI-z score 

after 24 months of intervention that focused on the HBM on a child-centered and 

parents-centered diet and physical activity program. The study indicated that for 

sustainable intervention, both the duration and intervention model are extremely 

important.   

One study (Kim, Ahn et al. 2012) clearly showed that perceived benefit of 

eating healthy food and perceived barrier for eat healthy food to had significant 

effects on behavioral intentions and was a valid measurement to use to determine 

behavioral intentions. These findings can enhance the extant literature on the 

universal applicability of the health belief model. For these above reasons, this study 

used the HBM to test the effectiveness of the multicomponent intervention program 

on children’s nutritional status as indicated in the following figure (Figure 1). 

Figure 1 Health Belief Model (Ashford, 1999) 



 

 

2.8 INTERVENTIONS FOR CHILDHOOD OBESITY 

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.(Ebbeling, Pawlak 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, Larkin et al. 2003)  Hence, 

intervening early in development will yield better results because life style habits are 

established early in childhood.(Greening, Harrell et al. 2011)  

The most effective intervention to date focuses on both diet and physical 

activity.(Wang, Cai et al. 2015) 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 physical 

activities than students from schools without nutrition programs.(Veugelers and 

Fitzgerald 2005, Katz, O'connell et al. 2008) Another study(Nemet, Barkan et al. 

2005) demonstrated that there are short and longer-term beneficial effects of a 

combined dietary behavioral-physical activity intervention among obese children. 

Multidisciplinary intervention (Gortmaker, Peterson et al. 1999) also resulted in 

significant positive effects on body weight, BMI, body fat, habitual activity, fitness, 

and body lipids. 
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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, an age at which 

children have begun to determine their own eating habits.(Summerbell, Waters et al. 

2005, Oude Luttikhuis, Baur et al. 2009)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. 

Studies have shown school programs are effective in preventing childhood 

obesity.(Flynn, McNeil et al. 2006, Lissau 2007) Though, the reduced intake of 

dietary fat, increased intake of fruits and vegetables, and increase in physical activity 

are behaviors that have been targeted for population-based interventions among both 

children and adolescents to reduce obesity.(Stevens, Story et al. 1999, Sahota, Rudolf 

et al. 2001, Kriemler, Zahner et al. 2010) 

In recent years, since the WHO Call for Action, there has been a growing 

understanding on the role the school-built environment plays in physical activity, and 

numerous interventions have been carried out. Many studies demonstrated that 

availability of facilities significantly predicted the level of physical activity and this is 

effective in increasing PA (Ridgers, Stratton et al. 2007, Griew, Page et al. 2010) 

Recent study in the USA suggested that active setting (uses of zonal markings) 

increases the level of children PA.(Bocarro, Kanters et al. 2012) Other studies 

reported that centers with supportive environments have higher moderate-to-vigorous 

physical activity, while children in schools with larger campus, buildings, and play 

areas were associated with increased levels of PA.(Chawla and Thamarangsi 2014) 
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2.9 Current Interventions in Thailand 

 In accordance with the WHO recommendations for Southeast Asia Region 

(SEARO), the Ministry of Public Health, Thailand (MOPH) advocated the health 

promoting schools under the umbrella of “Healthy Thailand.” The objective of a 

"health promoting school” is to help students, school staff, parents, and the local 

community to gain knowledge, understanding, and correct health values to help them 

to participate in minding their own health status and that of those close to them.(WHO 

2014) This includes taking care of the health of the environment as a basis for overall 

good health. The outcomes are assessed on 10 indicators as follow: 

1. Establish a health promoting school policy 

2. Adapt aspects of school management to allow effective health promotion 

3. Conduct health promotion activities with collaboration between the school and 

the local community 

4. Give appropriate attention to the school environment 

5. Provide school health services such as physical exams and first aid 

6. Provide school-based health education 

7. Promote proper nutrition and consumption of safe foods 

8. Promote regular physical exercise, sports, and healthy recreational activities 

9. Provide counseling and social support for students 

10. Support the health status of school staff 

 They 10 indicators can be concluded as to promote nutrition and consumption 

of safe foods, regular physical exercise, sports, and health recreational activities, 

alongside school-health education. However, the ratios for students’ overweight/obese 

using weight-for-height z-scores should not exceed  7% to be considered as a good 

rating.(Health 2014) Furthermore, health-promoting schools are currently 

implemented in small scale, the evaluation is complex, and no private schools are 

involved.  

 Other interventions in Thailand included campaign by the Sweet Enough 

Network “Dek Thai Mai Kin Warn”, emphasizing more on education program for 
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children, using health professional nurses and doctors. Their main objective is to 

reduce dental caries through education on soft drink/soda, and snack intake. The Food 

for Health “Aharn Phue Sukkha-pawa” pushes for better nutrition among children. 

They implement research to advocate mother’s milk, less sugar consumption, and salt 

consumption. While the Bureau of Nutrition, MOPH actively works on “Rod Pung 

Rod Uan”, an intervention focusing mainly on education program on food 

environment and policy advocacy. Another ongoing campaign is by the Food and 

Nutrition Policy for Health Promotion, by the International Health Policy Program 

(IHPP) focuses on intervening in the food environment, especially on “soda-free 

schools.” They also push for policy on increase in taxation on soda-drinks. As all the 

aboved mentioned interventions are great campaign to reduce childhood obesity, there 

is no one specific intervention that combines a multi-component of diet, physical 

activity, and school-environment with a focus on life-skills to encourage better health.   
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CHAPTER 3 

RESEARCH METHODOLOGY 

3.1 RESEARCH DESIGN 

The research was a quasi-experimental design, two-groups, pretest and posttest 

design. 

3.2 STUDY AREA 

 The study was conducted in 4 primary schools located in Bangkok, Thailand. 

3.3 STUDY POPULATION 

 The study population was children of both sexes who are students studying in 

grade levels 4-5 (approximately age 10-12 years). 

3.4 SAMPLE SIZE 

Since the study was a quasi-experimental design, two-groups, pretest posttest 

design, the sample size calculation used a formula that compares differences between 

two groups. The sample size formula is   

 

 

Source: (Cochran 2007) 

 

N= sample size; 

Z1-α = 1.96 (from Z table) as type 1 error of 5%; 

Z1-β = 0.84 (from Z table) at 80% power; 

p = pooled prevalence [Prevalence in group (p1) + prevalence in group (p2) ] / 2; 

δ0 = difference in proportions in two groups (p1 - p2) 

The sample size calculation was based on a previous study conducted in Bangkok, 

where the prevalence of childhood obesity was 20%(Sukhonthachit, Aekplakorn et al. 

2014), and designed to detect a difference of 10% between the two groups.  A power 

of 0.80 and two-sided 0.05 significance level (α=0.05) was used to calculate the 
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sample size.  

 

  
    (         )        (      )

    
     

 

As a result, the sample size required in each group was 199. Assuming the parents 

refusal rate and the students refusal rate of 10 percent, an extra 20 students were 

chosen for each group, resulting with 219 per group, an overall sample size of 438 is 

required for the study. 

3.5 SAMPLING TECHNIQUE 

 Bangkok schools were chosen due to the highest prevalence of childhood obesity 

prevalence. Recent study points that Bangkok children has the highest prevalence of 

overweight and obesity in the country.(Sukhonthachit, Aekplakorn et al. 2014) The 

sampling technique for choosing the schools was convenience on the willingness to 

participate in the study. Of all the schools willing to participate, four schools were 

chosen with similar socio demographic characteristics in the following items: school 

size, number of students, and socioeconomic status. Among all the schools with the 

above similar socio-demographic characteristics, two schools were randomly selected 

to receive the intervention program (intervention schools), or no intervention (the 

control schools).   

 Since, Thai schools in Bangkok have an average of 40 students per class with an 

average of 4 classes per grade level. This makes an expected 320 (40 students/class x 

4 classes/grade x 2 grade levels) students per group, which makes it sufficient for the 

study. 

 Since, there were no significant differences among the participants’ characteristics 

at baseline, no adjustments were made.  

3.5.1 INCLUSION CRITERIA: 

 Subjects who consent and voluntarily participated in the study. 

 Parents consented for children to participate in the study.  
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 Both male and female children attending grade levels 4-5 studying 

in a Thai school. 

 

3.5.2 EXCLUSION CRITERION: 

 Children who have clinical problems such as, comorbidities 

(physical disabilities that does not allow them to participate in the 

research), and/or learning difficulties defined by the teacher. 

If any of the students meets the exclusion criteria, the other student in the list was 

randomly selected. Likewise for every parent or student that refused to participate, the 

next student in the list was chosen as replacement. 

3.6 INTERVENTION 

The intervention was a multicomponent healthy lifestyle program that focuses on 

the promotion of healthy eating and being physically active. The intervention was 

based on the principles of nutritional science and health belief model while adapted 

and focus on life-skills programs as a health promotion strategy. The life skills 

education intervention aimed to build self-awareness, assertiveness, negotiating skills, 

communication and decision-making, values clarification, and goal setting through a 

series of steps with a focus on dietary habits and physical activity. The life skills 

education intervention was developed with relevant curriculum, teaching materials, 

classes, and all sessions based on participatory approach.   

The life-skills educational component was supported by environmental changes 

which included: (1) School involvement, (2) School food policy, (3) School 

environment, and (4) Parental outreach/participatory approach through workshops. 

The program was implemented over 6 month period in an academic year.  Detailed of 

the lessons can be found in the “Healthy & Happy Life Skills Manual” in the 

Appendices section of this thesis.  
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A. Life-skills intervention component 

Seven sessions on life-skills were implemented over the intervention period. The 

seven sessions consisted of knowing your body, healthy eating advice, healthy eating 

tips in the form of achievable weekly targets, instructions on the reading and 

understanding of food and drink labels and other simple advice designed to produce 

gradual changes in dietary habits, and making the right choices. Each session 

consisted of 50 minutes. Sessions were led out by both the research team and the 

school teachers. The 7 sessions were covered over seven weeks period as follow: 

Session 1: Knowing My Body (Assessing one’s nutritional status) 

Session 2: Knowing My Body (What are the causes and effects of overweight/obesity 

on health?)  

Session 3: Eating Well (Exploring My Plate and food groups)  

Session 4: Eating Well (Healthy snacking) 

Session 5: Eating Well (Growing healthy food/Gardening & Planting)  

Session 6: Making Right Choices (Being physically active and looking good) 

Session 7: Making Right Choices (Wise consumer spending) 

Furthermore, a handbook and a logbook with the ISBN 978-974-11-07902-2 titled 

“Dek Thai Kin Dee Doo Dee” were given to each student to enhance the lesson on 

nutrition and life skills. The book is a child-friendly book which provided information 

about how many servings are required in each food group and provide quantities and 

information about type of food for children. For example, one bottle of carbonated 

drinks contains 8-10 teaspoons of sugar. The book also contains a 7-days log book for 

a child to fill what they have ate and can be examined by both the teachers and 

parents. The book has been translated into Thai and validated by ThaiHealth (ส ำนักงำน

กองทุนสนับสนุนกำรสร้ำงเสริมสขุภำพ). 

To enhance physical activity, a multimedia CD titled “Dance Dai Doo Dee” were 

given to each student in the intervention school. The CD is equipped with 5 dances 

where students can enjoy dancing through the steps given. Each dance/song is roughly 

5 minutes, and students learned the steps to the dance alone away from school. 
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The life-skills educational method has adopted a highly participatory approach. 

For details in content, methodology, and duration, attached are the details in 

Appendix D: Healthy & Happy Life Skills Program.  

B. Environmental components 

1. School Involvement 

Upon the agreement by the school to participate in the study, the researcher and 

team discussed current obesity problems within school and present ways to help 

reduce the problem through a school-based and participatory approach program. A 

publication for the “โครงการพฒันาศูนย์เรียนรู้เด็กไทยดูดี มีพลานามัย ”with ISBN 978-

974-11-0756-8 were given to the school as a guideline to understand 7-major topics 

study were implemented in the school, which includes the following: (see attached 

manual) 

I. Why should we be healthy? 

II. How do we know our health status? 

III. Ways to help make one another (friends) healthy. 

IV. Skills to be discipline (health conscious). 

V. Knowledge and skills for health. 

VI. Self-sufficient for health. 

VII. Nutritional status 

Baseline characteristics of the students and their nutritional status were presented 

to the school administrators and teachers to undermine further actions during the 

intervention period. 

2. School-Food Policy 

In all the intervention schools, all of food sold in schools were monitored and 

changed to meet the guidelines. Schools were asked not to sell carbonated drinks in 

the intervention schools. Beverages were requested to be limited to 100% juice, water, 

and low-fat milk. Intervention schools with vending machines that provide soda, 
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chips, and candies were asked to be removed. Vendors were asked to provide 

healthier food choices to children. 

3. School Environment  

Teachers in the intervention schools were asked to set their classroom to allow 

more physical activity. Clearer markings and zonal markings were used in the 

intervention schools. Although, it is not within the school’s authority to ask vendors 

around the school to stop selling unhealthy food, teachers and administrators 

requested vendors to sell more healthy food, giving students more choices.  School 

staffs and students were given a comic book on “Dek Thai Doo Dee”, with games to 

encourage, enforce, and stimulate healthy choices with the school public. The comic 

book also has quantity and nutritional values for common food a person eats in order 

to assess one’s diet. 

4. Parental Participation 

Two times 1-hr workshop was scheduled to meet the family members. Family 

members were reached through home and school association meetings, report card, 

parent education meeting, and monthly nutrition/physical activity workshops. The 

workshops were arranged in schools ground to presents findings of the baseline 

nutritional status and presents a platform for discussing and education parents about 

the importance of making healthy food choices. The sessions were led by Dr. Chutima 

Srikulchayanonta, a pediatrician with the researcher and team presented. Fifteen 

minutes were given for a presentation on the findings, fifteen for informing parents 

about the ongoing research and plans. The last 20 minutes were  given for Q&A by 

parents, which addressed by the researcher and team. Each parent were also given a 

handbook on “Dek Thai Doo Dee Mee Pla Anamai”, a publication with ISBN 978-

974-11-0756-8. Parents and students were encouraged to purchase healthy snacks, be 

less sedentary, be more physical active, eat more fruits and vegetables. Parents were 

discouraged from sending sweets or buying unhealthy snacks for their children.  
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3.7 DATA COLLECTION 

3.7.1 DATA COLLECTION INSTRUMENTS 

Standard calibrated weighing scales and stadiometers were used to determine 

weight, height, to compute nutritionals status through weight-for-height z-scores. 

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 (see attached Appendix A). In 

addition, the researcher and team on site observed food availability and food 

purchasing habits of students during the day of the data collection. 

Children nutritional status was assessed by criteria listed in the Institute of 

Nutrition Research, Mahidol University (INMU) Thai Growth Program as weight for 

height (WFH) (INMU, 2002). The standard criteria used were that WFH from –2 SD 

to +2SD as “normal,” over 2SD as “overweight” and less than -2SD as 

“underweight.” 

Students’ socioeconomic status, knowledge, attitude, and practice on 

overweight/obesity, diet and physical activity, alongside school environment were 

measured through a self-administered questionnaire. The questionnaire consisted of 

75 items classified as the following:  

I. Socioeconomic: 4 questions 

II. Knowledge  on obesity, diet, and PA: 26 questions 

III. Attitude towards obesity, diet and PA: 6 questions 

IV. Practice towards obesity, diet, and PA: 33 questions 

V. School environment: 6 questions  

 

Blood-samples were used for biological markers in the study. Participants were 
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instructed to fast after 20:00 h. (10-12 hours before the samples were collected), 

except water. A fasting venous blood sample of 3-5 milliliters from each participant 

were collected in the morning before breakfast by professionals nurses and 

technicians. Blood samples were kept in an ice-box (4°C) and sent to the Office of 

Public Health and Environment Technology Services (OPHETS) laboratory, Faculty 

of Public Health, Mahidol University for automated analysis of FPG and lipid profiles 

(TC, TG, LDL-C, HDL-C) by the enzymatic method (Beckman Coulter, AU680). 

3.7.2 VALIDITY AND RELIABILITY 

The English version of the questionnaire was taken from previous validated 

studies. Details are as follow: 

- Questions on Knowledge, Attitude, and Practice on overweight/obesity were taken 

from previous study.(Chawla and Panza 2012) 

- Questions on Knowledge and Attitude on dietary habits were also taken from the 

previous study.(Chawla and Panza 2012)  

In this section, questions on dietary habit’ practices were modified and adjusted from 

previous Thai study.(Sirikulchayanonta, Ratanopas et al. 2011) 

- Knowledge, Attitude, and Practice on physical activity was taken from standardized 

physical activity questionnaire (GPAQ, WHO) and was also in the previous Thai 

childhood obesity study.(Chawla and Panza 2012) 

-Six questions on school environment were adopted from the Neighborhood Impact 

on Kids (NIK) and ISCOLE School Environment Questionnaire. The original 

questions were than modified by Thai experts (Assisstant Professfor Dr. Chantrapa 

Hudtagosol and Dr. Kitti Sranacharoenpong) to meet the Thai context. The 

questionnaire included items related to school facilities, health eating and physical 

activity policies, availability of healthy and unhealthy foods, and promotion of health.  

After the content validity of the complete questionnaire, construct validity was 

conducted by nutritionist (Assisstant Professfor Dr. Chantrapa Hudtagosol) and 

leading public health researcher (Dr. Kitti Sranacharoenpong) from Mahidol 

University. The questionnaire was revised and modified (length, vocabulary, and 

sections) as per their comments.  
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The validated questionnaire was then translated from English into Thai by a 

bilingual Thai public health researcher.   

A back translation from Thai to English was conducted with input from both Ms. 

Kherika Mahachinarit (fully bilingual in Thai-English, graduate from Sripathum 

University, Thailand, and with no knowledge of the original English questionnaire). 

When there were discrepancies between the original English and back-translated 

questionnaire, the translators were invited to come to an agreement of the translation. 

For the few questions that an agreement was not reached, a third translator, Mr. 

Jiraphat Wongmahachaoroen (fully bilingual in Thai-English with postgraduate from 

University of Warwick, UK in Science) was called in mediate and agree on the 

translation. 

A pilot study consisting of 34 subjects was conducted in Phayathai School, a 

public school that shares similar school characteristics (classroom size, number of 

classes for each grade level, and socioeconomic status) on February 24
th

, 2015 to test 

the reliability of the questionnaire. Certain modifications on the section of dietary 

questions (3 questions on Q.32) and length of the questionnaire were adjusted.  

Reliability of the questionnaire was conducted using Cronbach’s alpha coefficient 

for internal consistency. The reliability of the questionnaire (42 items on knowledge 

and attitude) was tested on 34 participants had a score of 0.82. When the 

questionnaire was analyzed separately, the reliability on the knowledge questions (43 

items) alone was 0.73, while attitude questions (13 items) were 0.55. Though, the 

internal-consistent reliability of knowledge and attitude questions alone may seem 

less, the total reliability of the questionnaire was satisfactory.  
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3.7.3. DATA COLLECTION PROCEDURES 

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

Director and the Principal of the four schools, but subject to ethical approval of the 

study. Written consents were obtained from participating children’s parents for 

permission. Measurements and data were collected in one academic year. Measures 

were performed once in the beginning (and after 6 months of the intervention period).  

The baseline measures were collected on June 2015. Professional nurses and 

technicians first collected blood samples in the morning on those who consented to 

participated in the study. After the completion of blood samples, students were given 

breakfast. After breakfast, the students’ teacher in the presence of the researcher or 

research assistants administered baseline surveys. The researcher/research assistants 

were present to minimize bias in the administration of the surveys, and to explain 

questions asked during the questionnaire filling processing Thai and/or in English. 

The researcher thoroughly explained the objective of the research and the components 

of the questionnaire to students before they answered the questionnaire.  

After completion of the questionnaire, the researcher and/or research assistant 

measured height and weight of students, respectively, using the same standard 

protocols provided by CDC Standard of Measurement 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. Post-data were collected in the 

same manner after the completion of the intervention period in December 2015. 
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3.8 DATA ANALYSIS          

Data from the questionnaire and anthropometric measurements were used for 

analysis. Questions under knowledge section were given “1” for correct answer and 

“0” for wrong answer. Questions on attitude section were given “3” for Positive, “2” 

for Neutral/Uncertain and “1” for Negative response. Practice questions on obesity 

and physical activity were given “1” for good practice and “0” for poor practice.  

Practice questions on dietary habits had scoring for positive health effects and 

negative health effects. Scores for positive health effects were 1 for never/rarely, 2 for 

sometimes (1-2 days/week, 3 for 3-4 days/week, 4 for 5-6 days/week, and 5 for 7 

days/week. Scores for negative health effects (unhealthy eating habits) were scored in 

the reverse direction. Mean scores in each group were analyzed. Sum of score for 

each categorical (knowledge, attitude, practice) were further computed and tested for 

associations. 

All anthropometric data were 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.  

Student t-tests and Chi-square tests for baseline characteristics were used to 

compare intervention and control groups at baseline and post-treatment. Outcome 

measures at follow were entered as dependent variables and intervention vs control as 

independent variables.  Student’s independent t test were used to evaluate the 

significance of mean differences after the intervention period between the intervention 

and control groups. Students’ paired t tests were used to evaluate the significant of 

changes within group at baseline and intervention. Chi-squares tests were used to test 

for significant differences for categorical data. The means difference between the two 

groups were used to determine the absolute intervention effect. General linear model 

were used to analyze nutritional status and blood lipid profiles of the respondents. All 

analysis used a 95% confidence interval (CI), and a p-value of less than 0.05 to be 

considered statistically significant. 
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3.9 ETHICAL CONSIDERATION 

The study was reviewed and approved by the Institutional Review Board, Faculty 

of Public Health, Mahidol University Ethical Code Evidence No.  2014-196. Since the 

study was conducted in schools, an agreement and consent were 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 were assured that the 

information obtained from the questionnaire were utilized purely for this study and 

confidentiality of the respondents were maintained throughout the study. Children 

found to be overweight and/or obese were advised to seek medical attention and 

further observed.  
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CHAPTER IV 

RESEARCH RESULTS 

 

The research was a quasi-experimental study to evaluate the effectiveness of a 

multicomponent school-based life skills intervention program on children’s nutritional 

status.  Four hundred and ninety students were selected as subjects for the study 

intervention and control groups (see Figure 2). The results of the study are presented 

in the following orders: 

4.1 Life-skills and environmental components of the intervention 

4.2 General characteristics of the study populations. 

4.3 Knowledge, attitude, and practice on diet, physical activity, and     

overweight/obesity among the two groups at baseline. 

4.3 Distribution of school environmental factors among the two groups at baseline. 

4.4 Secondary Outcomes (nutritional status, cholesterol, triglycerides, HDL, and 

LDL levels) of school children among the two groups at baseline. 

4.5 Knowledge, attitude, and practice on diet, physical activity, and 

overweight/obesity  among the two groups after intervention. 

4.6 Distribution of school environmental factors among the two groups after 

intervention. 

4.7 Secondary outcomes (Nutritional status, cholesterol, triglycerides, HDL, and 

LDL levels) among the two groups at baseline of school children among the two 

groups after intervention. 

4.8 Behavioral outcomes changes among the two groups after intervention. 

4.9 Secondary outcomes changes among the two groups after intervention. 
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Figure 2 Flow chart of study participants. 
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4.1 Life skills components of the intervention 

Life skills educational intervention included a total of 7 sessions that were 

conducted in 2 intervention schools. Six classes in grade 4 (4 from Anuban 

Watnangong and 2 from Anubanwatparinayok) 6 classes in grade 5 ((4 from Anuban 

Watnangong and 2 from Anubanwatparinayok) joined the sessions. An average of 28 

students per class in Grade 4, and 27 students in Grade 5 joined the sessions.  

Seven detailed lesson plans were developed to use in the 7 sessions. Three 

PowerPoint presentations were used, five activities were held, one gardening/planting 

session, and one gaming session were used throughout the program. Three books and 

3 CDs were given as reinforcement. All the sessions were led by the researcher and 

team, except one session. Session on gardening and planting (Session 5) was led by 

school teachers after a detailed lesson plan was given due to accessibility to the school 

facilities and to give school and teachers a more prominent role in the program.  

At the end of each the 6 sessions led by the researcher and team, an 

assessment/activity was given to the students. Scores were given for the right answer. 

Figure 3 displays the results of the participants in each session categorized in to 

“Good (above 80%), Moderate (60-80%), and Low (below 60%) scores.  

 

 

 

 

 

 

 

 

 

 

Figure 3. Results of correct score on assessment towards the end of each session. 
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4.2  General characteristics of the populations 

The study included 490 subjects. Two hundred and thirty –six subjects from 

Wat Parinayok and Wat Nangnong were chosen into the intervention group, while  

two hundred and fifty-four subjects from Wat Phibulwaet and Wat Samsen were in 

the control group. General characteristics included gender, age, educational level, 

pocket money, and self-perception of weight are displayed on Table 4. 

Table 4 Comparisons data of the general characteristics at baseline.  

Dietary Practice 
Intervention (n=236)   Control (n=254)   

Number Percent   Number Percent p-value* 

Gender 
     

0.303 
Male 117 49.6 

 
111 43.7 

 Female 119 50.4 
 

143 56.3 
  

Age (years) 
     

 8 1 0.4  0 0 
 9 85 36  61 24.2 
 10 125 53  137 54.4 
 11 25 10.6  53 21 
 12 0 0.4  1 0.4 
 Mean 9.73   10.00  **0.636 

 
Educational level 

     
0.055 

Prathom (Grade) 4 106 44.9  92 36.2 
 Prathom (Grade) 5 130 55.1  162 63.8 
  

Daily allowance 
 
n=225 

   
n=227 

 
0.449 

<50 baht 138 61.3  129 56.8 
 50-100 baht 77 34.2  92 40.5 
 101-200 baht 8 3.6  5 2.2 
 >200 bath 2 0.9  1 0.4 
  

Self-perception of weight 
 
n=224 

   
n=227 

 0.704 

Underweight 42 18.8  44 19.4 
 Normal 116 51.8  109 48 
 Overweight 66 29.5   74 32.6   

*p-value <0.05 was calculated with Pearson Chi-Square. 
   ** p-value of mean age was calculated with independent t-test. 
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Majority of the respondents in the intervention and control groups were 10 years-

old, with intervention 53% and control 54.4% respectively. Over 90% of the 

respondents received a daily allowance of less than 100 baht/day. Distribution of 

gender among the intervention group was very similar, while there was 12.7% 

difference in the control group. However, none of the socioeconomic variables were 

significantly different. The number of respondents for daily allowance and self-

perception of weight were fewer due to missing data.  

4.3 Knowledge, attitude, and practice on overweight/obesity, diet, and physical 

activity among intervention and control groups as baseline. 

 Table 5 displays the results of the children’s knowledge on overweight/obesity 

section from the questionnaire. Series of questions were asked to the respondents on 

knowledge on overweight/obesity. There were 4 questions on knowledge, with one 

right answer for each question.  

 Majority of the questions (3 questions) were answered correctly in both groups. 

The lowest knowledge score was observed on the daily caloric intakes in both 

intervention (11.1%) and control (8.4%) groups. Score on knowledge of the effects on 

obesity were significantly different in both groups, with control scoring 11.1% higher. 

No other significance differences were observed in other questions.   

 

Table 5 Distribution of knowledge questions on overweight/obesity answered 

correctly among intervention and control groups at baseline.   

 
Answer Correctly 

 

Knowledge on overweight/obesity 

Intervention (n=226) 

 

Control (n=227)   

Number Percent 

 

Number Percent 
p-

value 

Daily  1600-1700 kcal calorie intake. 25 11.1 
 

19 8.4 0.326 

Effects of obesity 152 67.3 
 

178 78.4 0.009 

Causes of obesity 157 69.5 
 

176 77.5 0.052 

Ways to prevent obesity 154 68.1   162 71.4 0.455 

*p-value <0.05 was calculated with Pearson Chi-Square. 
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 Table  6 displays the results of the children’s knowledge on diet section from the 

questionnaire. Series of questions were asked to the respondents on knowledge on 

overweight/obesity. There were 22 questions on knowledge, with one right answer for 

each question.  

Table 6 Distribution of knowledge questions on diet answered correctly among the 

intervention and control groups at baseline. 

 
Answer Correctly 

 

Knowledge on diet 

Intervention (n=226) 
 

Control (n=227)   

Number Percent 

 

Number 
Percen

t 
p-value 

Servings of rice (carbohydrates) 133 58.9 
 

136 59.9 0.818 
Servings of vegetables 54 23.9 

 
55 24.2 0.933 

Servings of meat 154 68.1 
 

168 74.0 0.168 
Servings of fruits 38 16.8 

 
23 10.1 0.037 

Servings of milk 91 40.3 
 

109 48.0 0.083 
Meals per day 204 90.3 

 
216 95.2 0.045 

Most important meal of the day 220 97.4 
 

224 98.7 0.309 
Benefits of brown rice 104 46.0 

 
124 54.6 0.067 

Effects of high fat foods 145 64.2 
 

164 72.3 0.065 
Benefits of vegetables and 
fruits 

157 69.5 

 

190 83.7 0.001 

Healthy type of milk 204 90.3 
 

217 95.6 0.027 
Healthy type of drinks 213 94.3 

 
220 96.9 0.167 

Effects of soft drinks 
consumption 

143 63.3 

 

173 76.2 0.003 

Types of healthy snacks 145 64.2 
 

177 77.9 0.001 
Types of unhealthy snack 176 77.9 

 
191 84.1 0.089 

Unhealthy form of oil 160 70.8 
 

193 85.0 0.001 
Effects of fried food 163 72.1 

 
187 82.4 0.009 

Daily sugar consumption 130 57.5 
 

142 62.6 0.274 
Effects of high salt 
consumption 

207 91.6 

 

215 94.7 0.188 

Ways to reduce fats 99 43.8 
 

113 49.8 0.203 
Functions of a food label 163 72.1 

 
185 81.5 0.018 

Interpreting a food label (INT 
n= 163, CT n=185) 

63 38.7   42 22.7 0.020 

*p-value <0.05 was calculated with Pearson Chi-Square. 
      

Seven questions on the knowledge of diet were significantly different among 

intervention and control groups. The lowest knowledge score was observed on the 

question on amount of servings of fruits per meal in both intervention (16.8%) and 

control (10.1%) groups. Over a quarter of participants in the intervention group did 

not know the functions of a food label as compared to 18.5% in the control group.  
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 Table 7 displays the results of the children’s knowledge on physical activity 

section from the questionnaire. Series of questions were asked to the respondents on 

knowledge on overweight/obesity. There were 4 questions on knowledge, with one 

right answer for each question.  

Table 7 Distribution of children’s correct answer of knowledge on physical activity 

among intervention and control groups at baseline. 

 
Answer Correctly 

 
Knowledge on physical activity 

Intervention (n=226) 
 

Control (n=227)   

Number Percent 
 

Number Percent p-value 

PA is essential for health 218 96.5 
 

224 98.7 0.125 
Effects of PA on health 156 69.0 

 
194 85.5 0.001 

Frequency of PA 41 18.1 
 

28 12.3 0.085 
Duration of PA per session 23 10.2   40 17.6 0.023 

*p-value <0.05 was calculated with Pearson Chi-Square. 
   

 Majority of participants knew that the importance of PA on health. However, both 

intervention and control groups scored marginally low on the frequency (18.1%, 

12.3%) and duration (10.2%, 17.6%) of PA. Questions on effects and duration of PA 

were significant different between the groups.  

 Table 8-10 displays the results of the children’s attitude on overweight/obesity, 

diet, and physical activity among the two groups at baseline. The questionnaire 

composed of 2 questions that tested the attitude of respondents on each category. 

Respondents were given 3 choices for each attitude question as follow: Positive, 

Negative, Neutral/Uncertain. 

  

 Attitude towards the question on overweight children are unhealthy were very 

similar, with intervention and control groups scoring 89.8% and 90.3% respectively. 

Only one attitude question on overweight were significantly different with 

intervention group having less positive as compared to control. 

 No significant differences were observed on question towards attitude on diet 

between intervention and control groups. Respondents’ attitudes were similar for both 

the dietary questions. Majority of respondents agree that eating fast food will make 

you overweight and that fast food restaurants should not offer toys. 
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Table 8 Distribution of children’s attitude on overweight/obesity among intervention 

and control groups at baseline. 

Attitude on overweight/obesity 

Intervention 
(n=226) 

  Control (n=227)   

Number Percent   Number Percent 
p-

value 

Overweight children are less 
attractive. 

     
0.001 

     Positive 129 57.1 
 

180 79.3 
      Negative 37 16.4 

 
32 14.1 

      Neutral/Uncertain 60 26.5 
 

15 6.6 
 

       Overweight children are unhealthy. 
     

0.954 

     Positive 203 89.8 
 

205 90.3 
      Negative 13 5.8 

 
12 5.3 

      Neutral/Uncertain 10 4.4   10 4.4   

*p-value <0.05 was calculated with Pearson Chi-Square. 

     

 

Table 9 Distribution of children’s attitude on diet among intervention and control 

groups at baseline. 

Attitude on diet 

Intervention 
(n=226) 

  Control (n=227)   

Number Percent   Number Percent 
p-

value 

Fast food restaurants should not 
offer toys because they encourage 
kids to eat unhealthy food. 

     
0.072 

     Positive 163 72.1 
 

183 80.6 
      Negative 41 18.1 

 
25 11.0 

      Neutral/Uncertain 22 9.7 
 

19 8.4 
 

       Eating too much fast food will 
make you overweight. 

     
0.139 

     Positive 195 86.3 
 

209 92.1 
      Negative 9 4.0 

 
5 2.2 

      Neutral/Uncertain 22 9.7   13 5.7   

*p-value <0.05 was calculated with Pearson Chi-Square. 
      

 Majority of respondents from both groups (87.6% and 93.4%) agreed that physical 

activity can be fun. However, there were more respondents from the intervention 

group were neutral/uncertain that physical activity can be fun and it will decrease 

television viewing and playing computer games time.   
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Table 10 Distribution of children’s attitude on physical activity among intervention 

and control groups at baseline. 

Attitude on physical activity 

Intervention 
(n=226) 

  Control (n=227)   

Number Percent   Number Percent 
p-

value 

Physical activity can be fun. 
     

0.110 
     Positive 198 87.6 

 
212 93.4 

      Negative 9 4.0 
 

5 2.2 
      Neutral/Uncertain 19 8.4 

 
10 4.4 

        Physical activity will decrease my 
time to watch television or play 
computer games 

     
0.419 

     Positive 25 11.1 
 

22 9.7 
      Negative 184 81.4 

 
194 85.5 

      Neutral/Uncertain 17 7.5   11 4.8   

*p-value <0.05 was calculated with Pearson Chi-Square. 
  

Table 11 displays the results of the children’s practice on overweight/obesity. 

More respondents in the control group were sleeping the recommended amount as 

compared to the intervention group. However, the differences in the result were not 

statistically significant.  

 

Table 11 Distribution of children’s amount of sleep per night among intervention and 

control groups at baseline. 

Obesity Practice 
Intervention (n=226)   Control (n=227)   

Number Percent   Number Percent p-value 

Daily amount of sleep 
     0.052 

     < 8 hrs/day 59 26.1 
 

45 19.8 
 

     8-10 hrs/day 144 63.7 
 

168 74.0 
 

     > 10 hrs/day 23 10.2   14 6.2   

*p-value <0.05 was calculated with Pearson Chi-Square. 
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Table 12 Distribution of children’s dietary habits on healthy food consumption among 

intervention and control groups at baseline. 

Dietary Practice 
Intervention (n=226)   Control (n=227)   

Number Percent   Number Percent p-value 

Vegetable consumption 
     

0.056 
     None 26 11.5 

 
19 8.4 

      1-2 times/week 63 27.9 
 

64 28.2 
      3-4 times/week 51 22.6 

 
58 25.6 

      5-6 times/week 35 15.5 
 

53 23.3 
      Everyday 51 22.6 

 
33 14.5 

         
Consumed 
recommended amount 
of vegetables per meal. 

56 24.8 
 

51 22.5 0.527 

        
Fruit consumption      0.117 
     None 5 2.2 

 
5 2.2 

      1-2 times/week 30 13.3 
 

45 19.8 
      3-4 times/week 62 27.4 

 
52 22.9 

      5-6 times/week 60 26.5 
 

71 31.3 
      Everyday 69 30.5 

 
54 23.8 

         
Consumed 
recommended amount 
of fruit per meal. 

108 47.8 
 

106 46.7 0.781 

 
Boiled food consumption      0.159 
     None 12 5.3 

 
12 5.3 

      1-2 times/week 86 38.1 
 

96 42.3 
      3-4 times/week 57 25.2 

 
67 29.5 

      5-6 times/week 38 16.8 
 

35 15.4 
      Everyday 33 14.6 

 
17 7.5 

        
Consumed 
recommended 6 glasses 
of water daily. 

     
0.001 

     None 44 19.5 
 

18 7.9 
      1-2 times/week 47 20.8 

 
48 21.1 

      3-4 times/week 36 15.9 
 

37 16.3 
      5-6 times/week 27 11.9 

 
60 26.4 

      Everyday 72 31.9 
 

64 28.2 
 *p-value <0.05 was calculated with Pearson Chi-Square. 

           

 

Table 13 Distribution of children’s dietary habits on sweetened unhealthy food 

consumption among intervention and control groups at baseline. 
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Dietary Practice 
Intervention (n=226)   Control (n=227)   

Number Percent   Number Percent p-value 

Soft-drinks 
consumption      0.031 
     None 20 8.8 

 
29 12.8 

      1-2 times/week 135 59.7 
 

139 61.2 
      3-4 times/week 27 11.9 

 
33 14.5 

      5-6 times/week 21 9.3 
 

14 6.2 
      Everyday 23 10.2 

 
12 5.3 

        
Sweetened-milk 
consumption      0.026 
     None 31 13.7 

 
16 7.0 

      1-2 times/week 22 9.7 
 

16 7.0 
      3-4 times/week 52 23.0 

 
43 18.9 

      5-6 times/week 82 36.3 
 

112 49.3 
      Everyday 39 17.3 

 
40 17.6 

        Processed sweetened 
yogurt consumption      

      None 13 5.8 
 

13 5.7 0.034 
     1-2 times/week 23 10.2 

 
18 7.98 

      3-4 times/week 46 20.4 
 

48 21.1 
      5-6 times/week 90 39.8 

 
117 51.5 

      Everyday 54 23.9 
 

31 13.7 
        Processed fruit juices 

consumption      0.007 
     None 76 33.6 

 
45 19.8 

      1-2 times/week 19 8.4 
 

23 10.1 
      3-4 times/week 42 18.6 

 
60 26.4 

      5-6 times/week 89 39.4 
 

99 43.6 
      Everyday 0 0.0 

 
0 0.0 

        
Sweetened bakery 
products consumption 

     
0.254 

     None 15 6.6  9 4.0  
     1-2 times/week 20 8.8  21 9.3  
     3-4 times/week 44 19.5  34 15.0  
     5-6 times/week 107 47.3  129 56.8  
     Everyday 40 17.7  34 15.0  
 
Chocolate and candies 
consumption 

     
0.249 

     None 22 9.7  11 4.8  
     1-2 times/week 19 8.4  21 9.3  
     3-4 times/week 43 19.0  37 16.3  
     5-6 times/week 107 47.3  115 50.7  
     Everyday 35 15.5 

 
43 18.9 
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SSB consumption 
     

0.136 
     None 27 11.9 

 
16 7.0 

      1-2 times/week 32 14.2 
 

27 11.9 
      3-4 times/week 54 23.9 

 
45 19.8 

      5-6 times/week 87 38.5 
 

105 46.3 
      Everyday 26 11.5 

 
34 15.0 

 SSB: sugar sweetened beverages. 
*p-value <0.05 was calculated with Pearson Chi Square. 

  

 

Table 12 displays the results of the children’s dietary habits on healthy food 

consumption among intervention and control groups at baseline. Less than 25% of 

respondents on both groups consume the recommended amount of vegetables per day, 

while only 47.8% in the intervention and 46.7% in the control groups consumed the 

recommended level of fruits. Recommended water consumption of 6 glasses a day 

were also low among the respondents in both groups.  

Contrary, consumption of soft-drinks and sugar sweetened beverages were high in 

both groups. Results on sweetened unhealthy food consumption are displayed on 

Table 13. Significantly differences were observed on soft-drinks, sweetened-milk, 

processed yogurt, and processed fruit juices among the two groups. Very high 

percentage of respondents in both groups (62.8% intervention and 69.6% control) 

consumed chocolate and candies more than 4 times/week. 

Table 14 displays the results of the children’s dietary habits on other unhealthy 

food consumption at baseline. Fast food (over 50%) and fried food consumption (over 

75%) remain high (more than 4 times/week) in both groups. Only 14.2% in the 

intervention group and 7.9% in the control group did not consume high caloric 

snacks. 

 

 

 

 

 

 

 

 

 

Table 14 Distribution of children’s dietary habits on other unhealthy food 

consumption among intervention and control groups at baseline. 
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Dietary Practice 
Intervention (n=226)   Control (n=227)   

Number Percent   Number Percent p-value 

Stewed pork/steamed 
chicken rice 
consumption 

     
0.084 

     None 24 10.6 
 

16 7.0 
      1-2 times/week 21 9.3 

 
16 7.0 

      3-4 times/week 48 21.2 
 

40 17.6 
      5-6 times/week 107 47.3 

 
137 60.4 

      Everyday 26 11.5 
 

18 7.9 
        Fried food 

consumption      0.201 
     None 30 13.3 

 
17 7.5 

      1-2 times/week 33 14.6 
 

27 11.9 
      3-4 times/week 59 26.1 

 
72 31.7 

      5-6 times/week 93 41.2 
 

97 42.7 
      Everyday 11 4.9 

 
14 6.2 

        Coconut curried rice 
consumption      0.358 
     None 16 7.1 

 
7 3.1 

      1-2 times/week 12 5.3 
 

14 6.2 
      3-4 times/week 26 11.5 

 
31 13.7 

      5-6 times/week 85 37.6 
 

91 40.1 
      Everyday 87 38.5 

 
84 37.0 

        High caloric snacks 
consumption      0.318 
     None 32 14.2 

 
18 7.9 

      1-2 times/week 24 10.6 
 

24 10.6 
      3-4 times/week 51 22.6 

 
52 22.9 

      5-6 times/week 98 43.4 
 

109 48.0 
      Everyday 21 9.3 

 
24 10.6 

        
Fast food consumption 

     
0.155 

     None 24 10.6 
 

10 4.4 
      1-2 times/week 19 8.4 

 
23 10.1 

      3-4 times/week 33 14.6 
 

33 14.5 
      5-6 times/week 119 52.7 

 
125 55.1 

      Everyday 31 13.7   36 15.9   

*p-value <0.05 was calculated with Pearson Chi-
Square. 

    

Table 15 displays the results of the children’s dietary habits on proteins and fats 

consumption among the intervention and control groups at baseline. Significant 

differences were observed on the recommended amount of meat consumption per 

meal and amount of milk per day. Control groups had significantly higher amount of 

consumption at 55.9% and 49.3% as compared to intervention at 45.1% and 29.6% 
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respectively.  

 

Table 15 Distribution of children’s dietary habits on proteins and fats consumption 

among intervention and control groups at baseline. 

 

Dietary Practice 
Intervention (n=226)   Control (n=227)   

Number Percent   Number Percent p-value 

Meat consumption 
     

0.815 

     None 4 1.8 
 

1 0.4 

      1-2 times/week 39 17.3 
 

42 18.5 
      3-4 times/week 49 21.7 

 
51 22.5 

      5-6 times/week 52 23.0 
 

54 23.8 
      Everyday 82 36.3 

 
79 34.8 

 
      

 Consumed 
recommended amount 
of meat per meal. 

102 45.1 
 

127 55.9 0.024 

      
 Milk consumption 

     
0.257 

     None 6 2.7 
 

5 2.2 

      1-2 times/week 48 21.2 
 

32 14.1 

      3-4 times/week 26 11.5 
 

27 11.9 

      5-6 times/week 46 20.4 
 

61 26.9 

      Everyday 100 44.2 
 

102 44.9 
 

      
 Consumed 

recommended amount 
of milk per day. 

67 29.6 
 

112 49.3 0.001 

*p-value <0.05 was calculated with Pearson Chi-Square. 

 

 

 

 

 

Table 16 displays the results of the children’s dietary habits on carbohydrates 

consumption among the intervention and control groups at baseline. White rice 

consumption was high among the two groups, with 55.3% in intervention and 43.7% 

control. Significantly higher consumption of brown rice was observed in the control 

group. However, only 50.4% in the intervention and 52% in the control group 

consumed the recommended amount of rice per meal.  
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Table 16 Distribution of children’s dietary habits on carbohydrates consumption 

among intervention and control groups at baseline 

Dietary Practice 
Intervention (n=226)   Control (n=227)   

Number Percent   Number Percent p-value 

Brown rice 
consumption      0.013 

     None 78 34.5 
 

62 27.3 

      1-2 times/week 89 39.4 
 

74 32.6 

      3-4 times/week 20 8.8 
 

21 9.3 

      5-6 times/week 21 9.3 
 

31 13.7 

      Everyday 18 8.0 
 

39 17.2 

 
      

 White rice 
consumption      0.012 

     None 8 3.5 
 

2 0.9 

      1-2 times/week 32 14.2 
 

40 17.6 

      3-4 times/week 12 5.3 
 

18 7.9 

      5-6 times/week 49 21.7 
 

70 30.8 

      Everyday 125 55.3 
 

97 42.7 

 
      

 Consumed 
recommended amount 
of rice per meal. 

114 50.4 
 

119 52.4 0.511 

       

Noodles consumption 
     

0.656 

     None 14 6.2 
 

14 6.2 

      1-2 times/week 25 11.1 
 

20 8.8 

      3-4 times/week 41 18.1 
 

51 22.5 

      5-6 times/week 120 53.1 
 

122 53.7 

      Everyday 26 11.5 
 

20 8.8 

 *p-value <0.05 was calculated with Pearson Chi-
Square. 

    

 

 

Table 17 shows that more than 75% of the respondents in intervention and control 

groups were short of the recommend amount of 6-7 days PA per week. Less than 20% 

of the children who were physically active practiced the recommended amount of PA 

minutes/session. Over 58% of respondents in the intervention group watched 

television over 1 hr/day as compared to 50.2% in the control. Though, there was 

significantly different amount of time spent playing computer games per day were 



 

 

32 

observed among the two groups, both groups spent over 1 hour playing computer 

games per day. 

Table 17 Distribution of children’s practice on physical activity among intervention 

and control groups at baseline. 

 

PA Practice 
Intervention (n=226)   Control (n=227)   

Number Percent   Number Percent p-value 

Physical activity 
(days/week) 

     
0.200 

     < 3days 55 24.3 
 

41 18.1 
      3-5 days 126 55.8 

 
131 57.7 

      6-7 days 45 19.9 
 

55 24.2 
        Physical activity 

(minutes/session) 
     

0.912 
     < 30 mins 85 37.6 

 
82 36.1 

      30-59 mins 101 44.7 
 

105 46.3 
      60 mins or more 43 19.0 

 
40 17.6 

        Television viewing per 
day 

     
0.055 

     Don't watch 29 12.8 
 

22 9.7 
      < 1 hr 65 28.8 

 
91 40.1 

      1-2 hrs 81 35.8 
 

77 33.9 
      More than 2 hrs 51 22.6 

 
37 16.3 

        Playing computer 
games per day 

     
0.001 

     Don't play 51 22.6 
 

66 29.1 
      < 1 hr 89 39.4 

 
68 30.0 

      1-2 hrs 45 19.9 
 

75 33.0 
      More than 2 hrs 41 18.1   18 7.9   

*p-value <0.05 was calculated with Pearson Chi-
Square. 

    

 

 

 

Table 18 Distribution of school environmental factors among the two groups at 

baseline. 

 
Answer Correctly 

 

Perception on school environment  

Intervention 
(n=226) 

  Control (n=227)   

Number Percent   Number Percent 
p-

value 

SE is important for health.  
     

0.015 
     Agree 193 85.4 

 
212 93.4 

      Disagree 11 4.9 
 

7 3.1 
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4.4 Distribution of school environmental factors and food environment among 

the two groups at baseline. 

Table 18 displays the results of the distribution of school environmental factors 

among the two groups at baseline. Of the 6 questions asked about school 

environment, 4 significance differences were observed among the groups at baseline. 

Respondents in the control group agreed more that school environment is important to 

health and plays a major factor for an increase in children’s PA as compared to the 

intervention group.  Almost half the respondents on each group (48.2% in 

intervention, 59.9% in control) agreed that planning plants will make them consume 

more vegetables. A major difference in opinion was observed on the school food 

environment. Only 8.8% in the intervention group disagreed that school food 

     Neutral/Uncertain 22 9.7 
 

8 3.5 
        SE is a major factor for an increase in 

children PA. 
     

0.038 
     Agree 171 75.7 

 
194 85.5 

      Disagree 29 12.8 
 

17 7.5 
      Neutral/Uncertain 26 11.5 

 
16 7.0 

        My school has enough recreational 
space. 

     
0.096 

     Agree 165 73.0 
 

184 81.1 
      Disagree 35 15.5 

 
29 12.8 

      Neutral/Uncertain 26 11.5 
 

14 6.2 
        School food environment is 

important for health. 
     

0.358 
     Agree 142 62.8 

 
152 67.0 

      Disagree 20 8.8 
 

43 18.9 
      Neutral/Uncertain 44 19.5 

 
32 14.1 

        Planting/gardening in school will 
make me consume more vegetables. 

     
0.038 

     Agree 109 48.2 
 

136 59.9 
      Disagree 64 28.3 

 
45 19.8 

      Neutral/Uncertain 53 23.5 
 

46 20.3 
        Implementing a school health 

program will make my health better.  
     

0.029 
     Agree 178 78.8 

 
201 88.5 

      Disagree 18 8.0 
 

9 4.0 
      Neutral/Uncertain 30 13.3   17 7.5   

SE: School environment, PA: Physical activity 
     *p-value <0.05 was calculated with Pearson Chi-Square. 
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environment is important for health as compared to 18.9% in the control. The 

difference was statistically significant.  

4.5 Nutritional status, cholesterol, triglycerides, HDL, and LDL levels of school 

children among the two groups at baseline. 

Table 19 displays the results of the distribution of nutritional status among the two 

groups at baseline. No significance in nutritional status was observed at baseline 

among the two groups. However, there was slightly higher number of underweight 

and overweight individuals in the control as compared to intervention group at 

baseline. This difference was however, random and unforeseen before.  

 

Table 19 Distribution of nutritional status among the two groups at baseline. 

 

Dependent variable 
Intervention (n=226)   Control (n=227)   

Number Percent   Number Percent p-value 

Nutritional Status 
     

0.356 

     Underweight 4 1.8 
 

7 3.1 

      Normal 179 79.2 
 

171 75.3 

      Overweight/Obese 43 19.0   49 21.6   

*p-value <0.05 was calculated with  Pearson Chi-Square. 

  

 

 

 

Table 20 displays the results of the distribution of the lipid blood profile among 

the two groups at baseline. Of the 226 participants in the intervention group, 113 

consent for blood sampling, while 180 from 227 individuals consent for the test in the 

control group. No significance differences among the intervention and control groups 

on lipid blood were observed at baseline. However, intervention and control groups 

had a very similar data on cholesterol levels. Over 25% of respondents in both groups 

were at high risk for developing cholesterol in the future. While, very positive results 

were observed on HDL levels among intervention (100%) and control (99.4%) 

groups. 

Table 20 Distribution of lipid blood profiles among the two groups at baseline. 
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Lipid blood profile 

Intervention (n=113)   Control (n=180)   

Number Percent   Number Percent 
p-

value 

Cholesterol levels 
     

0.974 

     Desirable (< 170 mg/dl) 35 31.0 
 

58 32.2 

      Borderline (170-199 
mg/dl) 

47 41.6 
 

73 40.6 

      High risk (≥ 200 mg/dl) 31 27.4 
 

49 27.2 

 
      

  Triglycerides levels 
     

0.587 

     Desirable (< 130 mg/dl) 100 88.5 
 

153 85.0 

      Borderline (130-150 
mg/dl) 

4 3.5 
 

11 6.1 

      High risk (≥ 150 mg/dl) 9 8.0 
 

16 8.9 

 
      

 LDL levels 
     

0.347 

     Desirable (< 110 mg/dl) 64 56.6 
 

107 59.4 

      Borderline (110-129 
mg/dl) 

29 25.7 
 

34 18.9 

      High risk (≥ 130 mg/dl) 20 17.7 
 

39 21.7 

 
      

 HDL levels 
     

0.427 

     Desirable 113 100.0 
 

179 99.4 

      Low 0 0.0   1 0.6   

LDL: Low-density lipoproteins, HDL: High-density lipoprotein 

   *p-value <0.05 was calculated with Pearson Chi-Square. 

     

 

 

4.7 Knowledge, attitude, and practice on overweight/obesity, and physical 

activity among the two groups after intervention. 

 Table 21 displays the results of the children’s knowledge on overweight/obesity 

after the intervention period among the two groups. There were significant different 

knowledge on the daily caloric intake and causes of obesity between the two groups. 

Participants in the intervention group scored above 50% in all 4 questions as 

compared to control. Highest knowledge was observed on the question on causes of 

obesity among the two groups.  

Table 21 Distribution of knowledge questions on overweight/obesity answered 

correctly among intervention and control groups after intervention period.   
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Answer Correctly 

 
Knowledge on 
overweight/obesity 

Intervention (n=206) 

 

Control (n=208)   

Number Percent 

 

Number Percent 
p-

value 

Daily  1600-1700 kcal calorie 
intake. 111 53.9 

 
23 11.1 

0.001 

Effects of obesity 170 75.2 
 

179 86.1 0.267 

Causes of obesity 171 75.7 
 

187 89.9 0.04 

Ways to prevent obesity 169 74.8   166 79.8 0.564 

*p-value <0.05 was calculated with Pearson Chi-Square. 

     

 Table 22 displays the results of the children’s knowledge on diet after the 

intervention period. Twelve of the 22 questions asked were significantly different 

among intervention and control groups. Intervention group scored above 50% on all 

items except serving of fruits (33.98%) as compared to control groups with 2 items 

scoring less than 50%.  The highest knowledge scored in both groups was on the most 

important meal of the day (96.6% and 98.8% respectively). The highest difference of 

(20.54%) in knowledge was observed on question asking about serving of rice 

(carbohydrates) where intervention group scored 85.92% and control group scored 

65.38%.  

 

 

 

Table 22 Distribution of knowledge questions on diet answered correctly among 

intervention and control groups after intervention period.   

 
Answer Correctly 

 

Knowledge on diet 

Intervention (n=206) 

 

Control (n=208)   

Number Percent 

 

Number Percent 
p-

value 

Servings of rice (carbohydrates) 177 85.92 

 

136 65.38 0.001 

Servings of vegetables 67 32.52 

 

50 24.04 0.051 

Servings of meat 171 83.01 

 

164 78.85 0.315 

Servings of fruits 70 33.98 

 

24 11.54 0.001 

Servings of milk 103 50.00 

 

86 41.35 0.069 

Meals per day 189 91.75 

 

199 95.67 0.062 
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Most important meal of the day 199 96.60 

 

204 98.08 0.351 

Benefits of brown rice 118 57.28 

 

143 68.75 0.016 

Effects of high fat foods 126 61.17 

 

153 73.56 0.007 

Benefits of vegetables and fruits 161 78.16 

 

185 88.94 0.003 

Healthy type of milk 188 91.26 

 

198 95.19 0.066 

Healthy type of drinks 196 95.15 

 

202 97.12 0.321 

Effects of soft drinks 
consumption 

160 77.67 

 

178 85.58 0.042 

Types of healthy snacks 130 63.11 

 

160 76.92 0.002 

Types of unhealthy snack 174 84.47 

 

194 93.27 0.001 

Unhealthy form of oil 161 78.16 

 

184 88.46 0.006 

Effects of fried food 169 82.04 

 

185 88.94 0.051 

Daily sugar consumption 137 66.50 

 

128 61.54 0.292 

Effects of high salt consumption 169 82.04 

 

194 93.27 0.001 

Ways to reduce fats 120 58.25 

 

127 61.06 0.521 

Functions of a food label 172 83.50 

 

141 67.79 0.001 
Interpreting food label (INT 
n=172, CT n=141) 103 

59.88 
  82 

58.16 
0.306 

*p-value <0.05 was calculated with Pearson Chi-Square. 

      

 

 

 Table 23 displays the results of the children’s knowledge on physical activity after 

the intervention period. All 4 questions were significantly different among the 

intervention and control groups. Almost a perfect score (99.5%) was observed in the 

control group addressing the question, “Is PA essential for health?” Intervention 

group scored higher on the frequency and duration of the PA as compared to control 

groups.  

Table 23 Distribution of knowledge questions on physical activity answered correctly 

among intervention and control groups after intervention period.   

 
Answer Correctly 

 
Knowledge on physical 

activity 

Intervention 

(n=206) 

 

Control (n=208)   

Number Percent 

 

Number Percent p-value 

PA is essential for health 195 94.7 
 

207 99.5 0.010 
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Effects of PA on health 154 74.8 
 

181 87.0 0.002 
Frequency of PA 55 26.7 

 
25 12.0 0.001 

Duration of PA per session 64 31.1   35 16.8 0.001 

*p-value <0.05 was calculated with Pearson Chi-
Square. 

     

 Table 24-26 displays the results of the children’s attitude on overweight/obesity, 

diet, and physical activity after the intervention period. Attitude towards the question 

on overweight children are unhealthy remained very similar, with intervention and 

control groups scoring 90.8% and 88.5% respectively. No significance difference 

were observed on questions related to attitude towards overweight/obesity. 

 No significant differences were observed on question towards attitude on diet 

between intervention and control groups. Almost identical (87.9% intervention and 

88.0% control) attitude were observed on question related to eating fast food will 

make you overweight. 

Attitude towards physical activity remained high on both the questions. Over 90% 

in both groups agreed that physical activity can be fun. Although the percentage of 

neutral/uncertain increased in both groups increased, (7.8% and 8.2%) no significant 

differences were observed.   

Table 24 Distribution of children’s attitude on overweight/obesity among intervention 

and control groups after intervention period.   

Attitude on overweight/obesity 

Intervention 
(n=206) 

  Control (n=208)   

Number Percent   Number Percent p-value 

Overweight children are less 
attractive. 

     
0.244 

     Positive 151 73.3 
 

152 73.1 
      Negative 17 8.3 

 
26 12.5 

      Neutral/Uncertain 38 18.4 
 

30 14.4 
 

       Overweight children are 
unhealthy. 

     
0.885 

     Positive 187 90.8 
 

184 88.5 
      Negative 12 5.8 

 
14 6.7 

      Neutral/Uncertain 7 3.4   10 4.8   

*p-value <0.05 was calculated with Pearson Chi-Square. 
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Table 25 Distribution of children’s attitude on diet among intervention and control 

groups after intervention period.   

Attitude on diet 

Intervention 
(n=206) 

  Control (n=208)   

Number Percent   Number Percent p-value 

Fast food restaurants should not 
offer toys because they 
encourage kids to eat unhealthy 
food. 

     
0.206 

     Positive 160 77.7 
 

169 81.3 
      Negative 28 13.6 

 
17 8.2 

      Neutral/Uncertain 18 8.7 
 

22 10.6 
 

       Eating too much fast food will 
make you overweight. 

     
0.804 

     Positive 181 87.9 
 

183 88.0 
      Negative 12 5.8 

 
12 5.8 

      Neutral/Uncertain 13 6.3   13 6.3   

*p-value <0.05 was calculated with Pearson Chi-Square. 

     

 

 

 

 

 

 

 

Table 26 Distribution of children’s attitude on physical activity among intervention 

and control groups after intervention period.   

Attitude on diet 

Intervention 
(n=206) 

  Control (n=208)   

Number Percent   Number Percent 
p-

value 

Physical activity can be fun. 
   

  0.887 

     Positive 194 94.2 
 

198 95.1  

     Negative 4 1.9 
 

3 1.4  

     Neutral/Uncertain 8 3.9 
 

7 3.4  

 
  

 
   

Physical activity will decrease my 
time to watch television or play 
computer games.   

 
  0.543 

     Positive 38 18.4 
 

30 14.4  

     Negative 152 73.8 
 

161 77.4  

     Neutral/Uncertain 16 7.8   17 8.2   
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*p-value <0.05 was calculated with Pearson Chi-Square. 

 

Table 27 displays the results of the children’s practice on overweight/obesity after 

the intervention period. More respondents in the intervention group slept the 

recommended amount of 8-10 hrs/day as compared to the control. A decrease in 

respondents sleeping over 10hrs/day were also observed in both groups as compared 

to baseline. However, the differences in the result were not statistically significant.  

Table 27Distribution of children’s amount of sleep per night among intervention and 

control groups after intervention period. 

Obesity Practice 
Intervention (n=206)   Control (n=208)   

Number Percent   Number Percent p-value 

Daily amount of sleep 
     

0.995 
     < 8 hrs/day 48 23.3 

 
49 23.6 

 
     8-10 hrs/day 146 70.9 

 
145 69.7 

 
     > 10 hrs/day 12 5.8   12 5.8   

*p-value <0.05 was calculated with Pearson Chi-Square. 
  

 

 

 

 

 

 

Table 28 Distribution of children’s dietary habits on healthy food consumption among 

intervention and control groups after intervention period. 

Dietary Practice 
Intervention (n=206)   Control (n=208)   

Number Percent   Number Percent p-value 

Vegetable 
consumption      0.552 
     None 14 6.8 

 
13 6.3 

      1-2 times/week 66 32.0 
 

68 32.7 
      3-4 times/week 55 26.7 

 
54 26.0 

      5-6 times/week 47 22.8 
 

38 18.3 
      Everyday 24 11.7 

 
35 16.8 

        Consumed 
recommended amount 
of vegetables per meal. 

47 22.8 
 

36 17.3 0.184 

       Fruit consumption 
     

0.735 
     None 5 2.4 

 
6 2.9 

      1-2 times/week 39 18.9 
 

47 22.6 
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     3-4 times/week 66 32.0 
 

56 26.9 
      5-6 times/week 44 21.4 

 
37 17.8 

      Everyday 52 25.2 
 

47 22.6 
        Consumed 

recommended amount 
of fruit per meal. 

107 51.9 
 

94 45.2 0.216 

       
Boiled food 
consumption 

     
0.725 

     None 11 5.3  10 4.8  
     1-2 times/week 82 39.8  91 43.8  
     3-4 times/week 49 23.8  55 26.4  
     5-6 times/week 39 18.9  31 14.9  
     Everyday 25 12.1  21 10.1  
       
Consumed 
recommended 6 
glasses of water daily. 

     0.417 

     None 25 12.1  18 8.7  
     1-2 times/week 53 25.7  43 20.7  
     3-4 times/week 41 19.9  46 22.1  
     5-6 times/week 43 20.9  46 22.1  
     Everyday 44 21.4  55 26.4  

*p-value <0.05 was calculated with Pearson Chi-Square. 
         

 

 

Table 29 Distribution of children’s dietary habits on sweetened unhealthy food 

consumption among intervention and control groups after intervention period. 

Dietary Practice 
Intervention (n=206)   Control (n=208)   

Number Percent   Number Percent p-value 

Soft-drinks 
consumption      0.724 
     None 12 5.8 

 
9 4.3 

      1-2 times/week 10 4.9 
 

12 5.8 
      3-4 times/week 32 15.5 

 
32 15.4 

      5-6 times/week 126 61.2 
 

121 58.2 
      Everyday 26 12.6 

 
34 16.3 

        
Sweetened-milk 
consumption      0.939 
     None 20 9.7 

 
16 7.7 

      1-2 times/week 16 7.8 
 

17 8.2 
      3-4 times/week 38 18.4 

 
39 18.8 

      5-6 times/week 98 47.6 
 

104 50.0 
      Everyday 34 16.5 

 
32 15.4 

         
Processed-sweetened      0.386 
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yogurt consumption 
     None 13 6.3 

 
12 5.8 

      1-2 times/week 16 7.8 
 

15 7.2 
      3-4 times/week 39 18.9 

 
38 18.3 

      5-6 times/week 99 48.1 
 

117 56.3 
      Everyday 39 18.9 

 
26 12.5 

         
Processed fruit juices 
consumption 

     
0.073 

     None 13 6.3 
 

13 6.3 
      1-2 times/week 31 15.0 

 
29 13.9 

      3-4 times/week 29 14.1 
 

40 19.2 
      5-6 times/week 87 42.2 

 
100 48.1 

      Everyday 46 22.3 
 

26 12.5 
        

Sweetened bakery 
products consumption      0.575 
     None 12 5.8 

 
12 5.8 

      1-2 times/week 21 10.2 
 

18 8.7 
      3-4 times/week 43 20.9 

 
32 15.4 

      5-6 times/week 103 50.0 
 

110 52.9 
      Everyday 29 14.1 

 
36 17.3 

  
 
 
 
 
Chocolate and candies 
consumption 

     

 
 
 
 
 

0.020 
     None 15 7.3 

 
10 4.8 

      1-2 times/week 22 10.7 
 

17 8.2 
      3-4 times/week 39 18.9 

 
40 19.2 

      5-6 times/week 111 53.9 
 

98 47.1 
      Everyday 19 9.2 

 
43 20.7 

        
SSB consumption 

     
0.266 

     None 21 10.2 
 

13 6.3 
      1-2 times/week 19 9.2 

 
20 9.6 

      3-4 times/week 54 26.2 
 

42 20.2 
      5-6 times/week 90 43.7 

 
106 51.0 

      Everyday 22 10.7 
 

27 13.0 
 SSB: sugar sweetened beverages. 

*p-value <0.05 was calculated with Pearson Chi-Square. 

 

Table 28 displays the results of the children’s dietary habits on healthy food 

consumption among intervention and control groups after intervention. Significant 

higher amount of recommended consumption of vegetables were observed in 
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intervention as compared to control. Intervention group also had a higher percentage 

of fruit and boiled food consumption. However, the increase was not statistically 

different.   

Table 29 displays the results of the children’s dietary habits on sweetened 

unhealthy food consumption. Intervention group had a lower consumption of bakery 

products, chocolates and candies, and SSB beverages as compared to control. 

Consumption of fast food, chocolate and candies were statistically different among 

the two groups.  

Table 30 displays the results of the children’s dietary habits on other unhealthy 

food consumption after intervention. Fast food consumption was significantly 

different among the two groups. Although the differences were not statistically 

significant, fried food and high caloric snacks consumption decreased marginally in 

the intervention as compared to control.  

 

 

 

Table 30 Distribution of children’s dietary habits on other unhealthy food 

consumption among intervention and control groups after intervention period. 

Dietary Practice 
Intervention (n=206)   Control (n=208)   

Number Percent   Number Percent p-value 

Stewed pork leg with 
rice/steamed chicken 
rice consumption 

     
0.252 

     None 24 11.7 
 

18 8.7 
      1-2 times/week 23 11.2 

 
12 5.8 

      3-4 times/week 33 16.0 
 

41 19.7 
      5-6 times/week 104 50.5 

 
113 54.3 

      Everyday 22 10.7 
 

24 11.5 
        Fried food 

consumption      0.456 
     None 19 9.2 

 
15 7.2 

      1-2 times/week 33 16.0 
 

28 13.5 
      3-4 times/week 47 22.8 

 
51 24.5 

      5-6 times/week 87 42.2 
 

101 48.6 
      Everyday 20 9.7 

 
13 6.3 

        Coconut curried rice 
consumption      0.614 
     None 12 5.8 

 
7 3.4 

      1-2 times/week 13 6.3 
 

12 5.8 
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     3-4 times/week 34 16.5 
 

31 14.9 
      5-6 times/week 81 39.3 

 
95 45.7 

      Everyday 66 32.0 
 

63 30.3 
        High caloric snacks 

consumption      0.146 
     None 23 11.2 

 
17 8.2 

      1-2 times/week 37 18.0 
 

23 11.1 
      3-4 times/week 47 22.8 

 
46 22.1 

      5-6 times/week 81 39.3 
 

101 48.6 
      Everyday 18 8.7 

 
21 10.1 

        
Fast food consumption 

     
0.002 

     None 15 7.3 
 

13 6.3 
      1-2 times/week 20 9.7 

 
14 6.7 

      3-4 times/week 41 19.9 
 

15 7.2 
      5-6 times/week 98 47.6 

 
126 60.6 

      Everyday 32 15.5   40 19.2   

*p-value <0.05 was calculated with Pearson Chi-
Square. 

    

 

Table 31displays the results of the children’s dietary habits on proteins and fats 

consumption among the intervention and control groups after intervention. No 

significant differences were observed any of the questions. Respondents from both 

groups consumed similar amount of meat and milk. However, data from table 

revealed that the control group consumed more milk as compared to intervention.  

Table 31 Distribution of children’s dietary habits on proteins and fats consumption 

among intervention and control groups after intervention period. 

Dietary Practice 
Intervention (n=206)   Control (n=209)   

Number Percent   Number Percent p-value 

Meat consumption 
     

0.567 

     None 2 1.0 
 

1 0.5 

      1-2 times/week 37 18.0 
 

30 14.4 

      3-4 times/week 60 29.1 
 

66 31.7 

      5-6 times/week 45 21.8 
 

59 28.4 

      Everyday 62 30.1 
 

52 25.0 

 
      

 Consumed 
recommended amount 
of meat per meal. 

121 58.7 
 

122 58.7 0.967 

      
 Milk consumption 

     
0.152 

     None 5 2.4 
 

2 1.0 
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     1-2 times/week 48 23.3 
 

36 17.3 

      3-4 times/week 37 18.0 
 

31 14.9 

      5-6 times/week 48 23.3 
 

55 26.4 

      Everyday 68 33.0 
 

84 40.4 

 
      

 Consumed 
recommended amount 
of milk per day. 

89 43.2 
 

90 43.3 0.920 

*p-value <0.05 was calculated with Pearson Chi-Square. 

 

 

 

 

 

 

 

 

 

 

 

Table 32 displays the results of the children’s dietary habits on carbohydrates 

consumption among the intervention and control groups after intervention. White rice 

consumption were lower and more consumption of brown rice were reported in the 

intervention as compared to control. There were significantly different consumption 

of brown rice in the two groups. More respondents in the intervention (64.1%) group 

consumed the recommended amount of rice per meal as compared to control (57.7%). 

Table 32 Distribution of children’s dietary habits on carbohydrates consumption 

among intervention and control groups after intervention period. 

Dietary Practice 
Intervention (n=206)   Control (n=208)   

Number Percent   Number Percent p-value 

Brown rice 
consumption      0.013 

     None 56 27.2 
 

41 19.7 

      1-2 times/week 89 43.2 
 

94 45.2 

      3-4 times/week 22 10.7 
 

34 16.3 

      5-6 times/week 20 9.7 
 

22 10.6 

      Everyday 19 9.2 
 

17 8.2 

 
      

 White rice 
consumption      0.148 

     None 3 1.5 
 

0 0.0 

      1-2 times/week 33 16.0 
 

25 12.0 
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     3-4 times/week 28 13.6 
 

23 11.1 

      5-6 times/week 62 30.1 
 

57 27.4 

      Everyday 80 38.8 
 

101 48.6 

 
      

 Consumed 
recommended amount 
of rice per meal. 

132 64.1 
 

120 57.7 0.225 

       

Noodles consumption 
     

0.218 

     None 18 8.7 
 

11 5.3 

      1-2 times/week 17 8.3 
 

19 9.1 

      3-4 times/week 44 21.4 
 

43 20.7 

      5-6 times/week 94 45.6 
 

113 54.3 

      Everyday 33 16.0 
 

22 10.6 

 *p-value <0.05 was calculated with Pearson Chi-Square. 

  

 

 

Table 33 displays the children’s practice on physical activity among intervention 

and control groups after intervention period. It is observed that respondents in the 

intervention group had higher frequency and duration of physical activity as 

compared to control group. The differences is however, not significant. Nevertheless, 

data revealed an increase of PA from baseline, and a decrease in screen time in the 

intervention group.  

Table 33 Distribution of children’s practice on physical activity among intervention 

and control groups after intervention period. 

PA Practice 
Intervention (n=206)   Control (n=208)   

Number Percent   Number Percent p-value 

Physical activity 
(days/week) 

     
0.187 

     < 3days 47 22.8 
 

46 22.1 
      3-5 days 110 53.4 

 
127 61.1 

      6-7 days 49 23.8 
 

35 16.8 
        Physical activity 

(minutes/session) 
    

 0.389 
     < 30 mins 70 34.0 

 
73 35.1 

      30-59 mins 92 44.7 
 

99 47.6 
      60 mins or more 44 21.4 

 
33 15.9 

        Television viewing per 
day 

    
 0.700 

     Don't watch 16 7.8 
 

13 6.3 
      < 1 hr 63 30.6 

 
63 30.3 
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     1-2 hrs 83 40.3 
 

94 45.2 
      More than 2 hrs 44 21.4 

 
38 18.3 

        Playing computer 
games per day 

    
 0.408 

     Don't play 31 15.0 
 

40 19.2 
      < 1 hr 67 32.5 

 
73 35.1 

      1-2 hrs 71 34.5 
 

66 31.7 
      More than 2 hrs 37 18.0   29 13.9   

*p-value <0.05 was calculated with Pearson Chi-Square. 
  

 

 

 

 

 

 

 

Table 34 Distribution of school environmental factors among the two groups at after 

intervention period. 

 
Answer Correctly 

 

Perception on school environment  

Intervention 
(n=206) 

  Control (n=208)   

Number Percent   Number Percent 
p-

value 

SE is important for health.  
     

0.004 
     Agree 175 85.0 

 
196 94.2 

      Disagree 3 1.5 
 

3 1.4 
      Neutral/Uncertain 28 13.6 

 
9 4.3 

 
       SE is a major factor for an increase 
in children PA. 

     
0.015 

     Agree 158 76.7 
 

181 87.0 
      Disagree 27 13.1 

 
13 6.3 

      Neutral/Uncertain 21 10.2 
 

14 6.7 
 

       My school has enough recreational 
space. 

     
0.872 

     Agree 140 68.0 
 

141 67.8 
      Disagree 33 16.0 

 
36 17.3 

      Neutral/Uncertain 33 16.0 
 

30 14.4 
 

       School food environment is 
important for health. 

     
0.270 

     Agree 124 60.2 
 

129 62.0 
      Disagree 32 15.5 

 
40 19.2 

      Neutral/Uncertain 50 24.3 
 

38 18.3 
 

       Planting/gardening in school will 
make me consume more 

     
0.200 



 

 

48 

vegetables. 
     Agree 127 61.7 

 
124 59.6 

      Disagree 27 13.1 
 

40 19.2 
      Neutral/Uncertain 52 25.2 

 
44 21.2 

 
       Implementing a school health 
program will make my health 
better.  

     
0.015 

     Agree 157 76.2 
 

180 86.5 
      Disagree 22 10.7 

 
9 4.3 

      Neutral/Uncertain 27 13.1   19 9.1   

SE: School environment, PA: Physical activity 
     *p-value <0.05 was calculated with Pearson Chi-Square. 

     

 

4.7 Distribution of school environmental factors among the two groups after 

intervention. 

Table 34 displays the results of the distribution of school environmental factors 

among the two groups after intervention. Significance differences were observed for 3 

variables. Majority of the respondents from both groups (85.0% in intervention and 

94.2% in control) still agree that school environment is important for health.  A huge 

increase in intervention from 48.2% (see Table 4.15) at baseline to 61.7% after 

intervention and significantly different between groups were observed on question 

related to planting/gardening in school. Only 10.7% in intervention and 4.3% in 

control groups disagreed that implementing a school health program will make their 

health better.  

Changes towards the school environment to facilitate more physical activity were 

also observed. Clearer zonal markings, repainting of grounds, and more sports 

equipment were observed in the interventions schools. The school initiated 10 minutes 

aerobic dance twice a week after morning assembly. The aerobic session were led by 

students. Three students from each grade level took turns to lead the program. The 

school PE instructor also organized internal sports competition to encourage more 

physical activity. The sports included rope skipping, running, and basketball.  

There were changes made towards the food environment as well. Children were 

served fruits during lunch. Teachers reminded students to eat their meal with fruits. It 

was also observed that vendors in the intervention school started to serve more 

healthy food. Fruits were being sold during lunch and after school. Though, fried 
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foods and ice cream were still being sold after the schools, children were given more 

healthy food choices. 

 

 

 

 

 

 

 

4.8 Nutritional status, cholesterol, triglycerides, HDL, and LDL levels of school 

children among the two groups after intervention. 

Table 35 displays the results of the distribution of nutritional status among the two 

groups at baseline. There was a higher reduction in the prevalence of 

overweight/obese children in the intervention at baseline (see Table 4.16) as 

compared to control group. A decrease in the prevalence of underweight in the 

intervention group, from 1.8% to 1.3% and an increase from 3.1% to 3.5% in the 

control group were also observed. However, none of the differences were significant.  

Table 35 Distribution of children’s nutritional status (WFH) among the two groups 

after intervention period.  

Dependent variables 
Intervention (n=223)   Control (n=228)   

Number Percent   Number Percent p-value 

Nutritional Status 
     

0.204 

     Underweight 3 1.3 
 

8 3.5 

      Normal 183 82.1 
 

175 76.8 

      Overweight/Obese 37 16.6   45 19.7   

*p-value <0.05 was calculated with Pearson Chi-Square. 
WFH: weight-for-height 
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Table 36 Analysis of children’s knowledge, attitude, and practice among the 

intervention and control groups.  
  Intervention   Control       

 
N Mean 

Std. 
Deviation   N Mean 

Std. 
Deviation   

p-
value* 

p-
value** 

Obesity Knowledge Score 
Pre 226 2.16 1.06 

 
227 2.34 0.99 

 
0.298 0.065 

Post 206 3.01 1.04 
 

208 2.67 0.79946 
 

0.026 0.001 
Difference 20 0.85 1.05   19 0.33 1.02   0.622 0.001 

  
Diet Knowledge Score 
Pre 226 14.01 2.89 

 
227 15.13 2.96 

 
0.224 0.000 

Post 206 15.92 3.23 
 

208 15.99 2.41342 
 

0.002 0.848 
Difference 20 1.91 2.78   19 0.86 2.82   0.303 0.001 

 
PA Knowledge Score 
Pre 226 0.96 0.19 

 
227 0.98 0.15 

 
0.083 0.386 

Post 206 2.31 0.92 
 

208 2.16 0.63 
 

0.001 0.054 
Difference 20 1.35 0.93   19 1.18 0.64   0.001 0.040 

 
Overall Knowledge Score 
Pre 226 17.13 3.91 

 
227 18.45 3.77 

 
0.026 0.001 

Post 206 21.24 4.13 
 

208 20.81 2.85 
 

0.001 0.059 
Difference 20 4.11 3.44   19 2.36 3.23   0.183 0.001 

*p-value <0.05 was calculated with test of homogeneity of variances. 
**p-value <0.05 was calculated with independent sample t-test. 
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  Intervention   Control       

 
N Mean 

Std. 
Deviation   N Mean 

Std. 
Deviation   

p-
value* 

p-
value** 

       

 
N Mean 

Std. 
Deviation   N Mean 

Std. 
Deviation   

p-
value* 

p-
value** 

Obesity Attitude Score 
Pre 226 5.25 0.93 

 
227 5.49 0.91 

 
0.382 0.005 

Post 206 5.37 0.92 
 

208 5.29 0.95 
 

0.255 0.396 
Difference 20 0.12 1.18   19 -0.20 1.16   0.976 0.004 

  
Diet Attitude Score 
Pre 226 5.38 1.02 

 
227 5.53 0.84 

 
0.002 0.083 

Post 206 5.33 0.94 
 

208 5.41 0.95 
 

0.405 0.376 
Difference 20 -0.05 1.24   19 -0.12 1.23   0.865 0.525 

 
PA Attitude Score 
Pre 226 4.14 0.79 

 
227 4.10 0.74 

 
0.235 0.608 

Post 206 4.34 0.80 
 

208 4.29 0.77 
 

0.266 0.439 
Difference 20 0.20 0.96   19 0.19 0.89   0.146 0.817 

 
Overall Attitude Score 
Pre 226 14.77 1.87 

 
227 15.12 1.67 

 
0.24 0.032 

Post 206 16.03 2.46 
 

208 16.11 2.49 
 

0.828 0.722 
Difference 20 1.27 2.58   19 0.99 2.76   0.755 0.275 

*p-value <0.05 was calculated with test of homogeneity of variances. 
**p-value <0.05 was calculated with independent sample t-test. 
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  Intervention   Control       

 
N Mean 

Std. 
Deviation   N Mean 

Std. 
Deviation   

p-
value* 

p-
value** 

Obesity Practice Score 

Pre 226 1.84 0.58 
 

227 1.86 0.49 
 

0.005 0.654 

Post 206 1.82 0.52 
 

208 1.82 0.51 
 

0.893 0.959 

Difference 20 -0.02 0.68   19 -0.04 0.66   0.558 0.656 

  

Diet Practice Score 

Pre 226 32.86 6.54 
 

227 34.12 6.09 
 

0.369 0.040 

Post 206 32.71 6.63 
 

208 32.85 6.88 
 

0.608 0.846 

Difference 20 0.07 7.22   19 -1.27 7.66   0.288 0.087 

 
PA Practice Score 

Pre 226 4.72 2.05 
 

227 5.07 1.93 
 

0.23 0.056 

Post 206 4.15 2.17 
 

208 4.12 2.22 
 

0.387 0.891 

Difference 20 -0.57 2.40   19 -0.96 2.37   0.751 0.085 

 
Overall Practice Score 

Pre 226 39.45 6.92 
 

227 41.06 6.39 
 

0.186 0.013 

Post 206 38.68 6.96 
 

208 38.79 7.16 
 

0.707 0.760 

Difference 20 -0.77 7.58   19 -2.27 7.85   0.423 0.048 

*p-value <0.05 was calculated with test of homogeneity of variances. 

**p-value <0.05 was calculated with independent sample t-test. 
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4.9 Difference in changes on primary and secondary outcomes among the 

intervention and control groups. 

Table 36 displays the children’s knowledge, attitude, and practice among 

intervention and control groups. It is observed that there were significantly differences 

in the overall knowledge, attitude, and practice of overweight/obesity, diet, and PA as 

baseline within intervention and control groups. Summary of the knowledge, attitude, 

and practice are further summarized and analyzed in Table 37. Data indicated that 

indicated that the overall mean scores on knowledge, attitude, and practice in 

overweight/obesity, diet, and PA were higher in the intervention group as compared to 

control. Significantly differences were observed for overall attitude at baseline, but no 

different at post-treatment. There were also significant different of differences in 

changes between baseline and post treatment on overall knowledge and practice 

between the intervention and control groups. Intervention group had a mean increase 

of knowledge of 4.11 as compared to an increase of 2.36 in the control. 

Physical activity among the intervention group increased after the intervention, 

while there was a decreased in the control group. More decrease in screen time was 

also observed in the intervention group at post treatment as compared to control. The 

data revealed that the both the intervention and baseline groups fell short of the 

recommended 8-10 hours of sleep per day.  

Table 38 displays the secondary outcomes after the intervention and the mean 

difference in change between the intervention and control groups. Due to very less 

number of underweight individuals and the changes in underweight for both the 

intervention and control groups were 1 individual, data of underweight was grouped 

with normal nutritional status. 

Data observed in the table reported an increase in percentage of normal nutritional 

status from baseline by 2.71% in the intervention group and 2.16% in the control 
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group. The difference in changes were however not statistically significant. Number 

of overweight individuals in intervention group decreased more than control group. 

Statistically different decreased in cholesterol levels and increase in HDL levels were 

observed in the intervention as compared to control. The data indicated a positive 

change in the intervention group for all variables as compared to control.  

Table 37 Primary outcomes among intervention and control groups after intervention. 

 

Variable Intervention 
 

Control Changes p-value* 

Overall Knowledge 
  

   
 

     Baseline 17.13 (3.91) 
 

18.45 (3.77)  0.001 

     After 6 months 21.24 (4.13) 
 

20.81 (2.85)  0.059 

     Difference 4.11 
 

2.36 1.75 0.001 

 
   

 

 Overall Attitude 
   

 

      Baseline 14.77 (1.87) 
 

15.12(1.67)  0.032 

     After 6 months 16.03 (2.46) 
 

16.11 (2.49)  0.722 

     Difference 2.58 
 

2.76 -0.18 0.275 

      

Overall Practice 
   

 

      Baseline 39.45 (6.92) 
 

41.06 (6.39)  0.013 

     After 6 months 38.68 (6.96) 
 

38.79 (7.16)  0.760 

     Difference -0.77 
 

-2.27 1.50 0.048 

 
   

 

 Physical activity (hrs/wk) 
   

 

      Baseline 2.94 (1.62) 
 

3.01 (1.43)  0.644 

     After 6 months 3.00 (1.63) 
 

2.68 (1.55)  0.175 

     Difference 0.06 
 

-0.33 0.39 0.124 

    
 

 Screen time (hrs/day) 
   

 

      Baseline 2.93 (1.59) 
 

3.22 (1.55)  0.050 

     After 6 months 2.42 (1.62) 
 

2.56 (1.64)  0.383 

     Difference -0.51 
 

-0.65 0.14 0.368 

 
   

 

 Sleep (hrs/day) 
   

 

      Baseline 7.36 (2.33) 
 

7.44 (1.97)  0.654 

     After 6 months 7.28 (2.06) 
 

7.28 (2.05)  0.959 

     Difference -0.08   -0.16 0.08 0.355 

*p-value <0.05 was calculated with independent sample t-test. 
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Table 38 Secondary outcomes among intervention and control groups after 

intervention. 

 

Variable Baseline After 6 months 
Changes 

after the INT 
Diff in 

changes 
p-value 

Normal NS 
     

     Intervention 80.70% 83.41% 2.71% 0.55 0.321 
     Control 78.10% 80.26% 2.16% 

  
 
Overweight/Obese 
NS 

     

     Intervention 19.28% 16.59% -2.69% 0.51 0.822 
     Control 21.92% 19.74% -2.18% 

  
 
Cholesterol levels 
(mean) 

     

     Intervention 182.27 (29.40) 179.84 (30.89) -2.43 (15.70) 3.84 **0.019 
     Control 184.01 (30.60) 185.42 (34.91) 1.41 (17.61) 

  
 
Triglycerides levels 
(mean) 

     

     Intervention 81.58 (39.02) 74.86 (37.29) -6.72 (40.85) 4.55 **0.476 
     Control 94.21 (45.83) 92.04 (41.86) -2.17 (36.17) 

  
 
LDL levels (mean)      
     Intervention 108.48 (27.47) 107.22 (29.74) -1.26 (14.55) 2.64 **0.068 
     Control 103.29 (25.74) 99.39 (24.81) -3.9 (14.31) 

  
 
HDL levels (mean)      
     Intervention 59.27 (13.13) 63.33 (13.06) 4.06 (8.59) 2.23 **0.028 
     Control 60.18 (14.48) 62.01(15.92) 1.83 (7.88)     

*p-value <0.05 was calculated with independent sample t test. 
**p-value <0.05 was calculated with  chi-square test. 
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CHAPTER V 

DISCUSSION, CONCLUSION, AND RECOMMENDATION 

5.1 Discussion 

Discussion on development and process of life-skills intervention 

This study used a multicomponent life-skills intervention. The multicomponent 

was developed after a systematic review was conducted on the effectiveness of a 

school-based intervention studies on child obesity. Evidence from the review 

suggested that multidisciplinary approach school-based interventions are effective in 

reducing childhood obesity. Review suggested that interventions aimed solely to 

modify diet and physical activity through education alone were largely ineffective. An 

effective intervention should include external factors and participation from the 

school, parents, and community.  

For the above reasons and in accordance with the health belief model (see Figure 

1), a multicomponent life-skills intervention was developed. The multicomponent 

included life skills educational component on dietary and physical activity, 

supplemented with school environment and food environment. Due to limited 

resources and time, participatory approach included school staffs, teachers, parents, 

and not other sectors of the community, while the intervention was limited to 6 

months.  

The life skills intervention was well accepted by the school administrators, 

teachers, children, and parents. Children seemed to really enjoy the sessions, 

especially Session 4 and Session 7. We observed that earlier in the program, children 

were not as willing to participate with the team. However, by session 3, children were 

asking the team to spend more time on the session, as they really enjoyed learning 
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through participation. We received positive response from both the school and 

parents.  

There were some challenges faced throughout the program as well. One of the 

difficulties and challenges faced was the consistency in delivering the life-skills 

program. Of the seven sessions, one session had to be postponed. For that reason, the 

planned 7 consecutive weekly lessons were not achieved, due to a school function that 

was not foreseen. The session that was scheduled for the week was therefore postpone 

by one additional week resulting in 7 sessions being completed over an 8 week 

period.  

Another aspect that may have affected the outcome was the absence of certain 

students during the sessions. As the session was held once a week for each class, any 

student who failed to be present on the school day did not receive the session. No 

make-up sessions were arranged due to limited time and resources.  

Discussion on Findings 

Childhood overweight and obesity has become an important public health problem 

worldwide, including Thailand. The study suggested a possible effectiveness of a 6-

month multicomponent life-skills intervention for reducing overweight and increasing 

physical activity and diet-related behavior in young adolescents. The findings showed 

a significantly healthier practice on dietary habits and physical activity, lowered 

cholesterol levels, and higher HDL levels in the intervention group.  

The findings of this study represented 4 primary schools in Bangkok under the 

Office of the Basic Education Commission (OBEC), Ministry of Education. The 

schools were chosen by convenience sampling because schools voluntarily wanted to 

participate in the study. The 4 schools were coeducational, with similar demographics 

for gender, number of students, and number of classes per grade level, family 

socioeconomic status (low to middle class), parental support, and school environment. 

The participants’ characteristics in the four schools were statistically tested for 

differences and no significance differences were reported at baseline.  Data from the 

OBEC (OBEC, 2009) showed that other schools in Bangkok under OBEC share 

similar characteristics. Similar characteristics included number of students (30-40 

students/class), socioeconomic status (low to middle), and size of the school. For that 

reason, the data may be assumed representative of other MOE schools in Bangkok.  
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Our study reported a greater reduction in the prevalence of overweight/obesity in 

the intervention group (-2.71%, p=0.55) as compared to control group (-2.16%). 

Although the reduction is not significant, these results were consistent with other 

similar studies.(Sahota, Rudolf et al. 2001, Ebbeling, Feldman et al. 2012, Wang, Cai 

et al. 2015) Sahota et al. multicomponent intervention study was conducted in primary 

school children aged 7-11 years in Leeds, England and reported a lowered weighted 

mean (-0.07, p=0.08) in the intervention group. A similar study by Ebelling et al. 

reported a difference (-0.30 BMI, p=0.46) between intervention and control group in a 

study conducted in urban Boston American pupils. Similarly, Wang et al. reported a 

non-significant reduction in BMI (-0.24, p=0.80) in the intervention group among 

urban Beijing Chinese primary school children.  

The non-significance reduction in overweight in this study may be due to the short 

intervention period. A recent Italian study (Ermetici, Zelaschi et al. 2016), which also 

has a similar multicomponent school-based intervention on education, diet, PA, and 

school environment conducting in young adolescents,  reported a significant reduction 

in overweight (-0.18 BMI z-score, p=0.01) children with an intervention period of 2 

years. Another multicomponent (education, social marketing, training, and parental 

outreach) study (Foster et al., 2013) with a similar intervention period of 2 years 

conducted in Philadelphia (USA) primary school children reported a significant 

reduction in the prevalence and incidence of overweight in the intervention group. 

Few other multicomponent intervention studies with intervention period of at least 1 

academic year also reported significant reduction in adiposity measures, including 

BMI z-scores (McFarlin, Johnston et al. 2013, Meng, Xu et al. 2013), BMI  (da Silva, 

Fisberg et al. 2013), and body fat (Rush, Reed et al. 2012). 

Physical activity and sedentary behaviors are an essential focus for a successful 

obesity intervention. In our study, that has given great importance to physical activity 

and reduction of sedentary behaviors. The study findings after the intervention, 

reported that children in the intervention group were more physically active (+0.06 

hr/week) and reduced sedentary behavior (0.51hr/week). These beneficial changes are 

most likely linked to the significantly decreased cholesterol levels (-2.43±15.70) and 

increased HDL (4.06±8.59) in the intervention group. As shown in two other studies 

(Nemet, Barkan et al. 2005, Blüher and Schwarz 2014) reported significant increase 
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in children’s PA and reduction in cholesterol and LDL levels, while Bluher et al. 

reported significant reduction in both BMI and blood lipid. Contrary to our findings, 

physical activity intervention study by Wang et al. has shown significant changes in 

adiposity and glucose, but not in blood lipids (Wang, Cai et al. 2015).  

The reported significantly improved in overall mean practice of 1.34 between 

intervention and control group is likely due to the significant increase in overall 

knowledge score in the intervention group. Although, the knowledge at baseline in the 

two groups was significantly different (intervention group mean score of 17.13, 

control group mean score of 18.45), there was a significant higher increase in the 

intervention (+4.11 mean score) group as compared to the control (+3.23 mean score). 

For this reason, it is assumable the increase is due to the intervention.  

Furthermore, the significant increase in recommended vegetable consumption and 

reduction in high caloric snacks and fast foods in the intervention group compared to 

control were observed in three other multicomponent lifestyle interventions for 

childhood obesity.(Jiang, Xia et al. 2007, Shah, Misra et al. 2010, Viggiano, Viggiano 

et al. 2015) A decrease in daily white rice consumption (55.3% to 38.8%) and 

increase in daily brown rice consumption (8.0% to 9.2%) among the intervention 

group were also observed in the study. In contrast, the control did not decrease the 

consumption of white rice.  

Surprisingly, the control school has a higher consumption of brown rice as 

compared to the intervention. This may be due to chance, as data at baseline indicated 

that brown rice consumption were significant different between the two groups. There 

was higher consumption of brown rice (consume everyday) in the control group 

(17%) as compared to 8% in the intervention group at baseline.  The significance 

difference of almost double prevalence of brown rice consumption in the control 

group compared to the intervention at baseline may have contributed to the non-effect 

on the brown rice consumption between the intervention and control at post treatment. 

Though, there was a decrease (significant and non-significant) in many of the 

sweetened unhealthy food consumption, soft drinks and SSB consumption still 

remained high in both groups. A major cause of concern is over 70% of both 

intervention and control groups consuming soft drinks at least 5 times a week. This 

data corresponded well with  report from the Thailand National Health Examination 
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Survey (2009), indicating that over 30% of adolescents aged 6–14 years consumed 

SSBs almost every day or more often, a relative increases of 50% and 100% since the 

previous survey in 2003.(Lim, Banwell et al. 2014) Another concerning data were on 

the consumption of fast foods. Although, consumption of fast foods (5 times or 

more/week) was significantly lower in the intervention (63.1%) as compared to 

control group (79.8%), they remained high in both groups. It is observed that 

children’s attitude in both group towards fast foods did not significantly change after 

the intervention, and thus maybe a reason for the high consumption of fast foods.  

School children have considerable purchasing power and several food options to 

choose from. However, not all have the natural ability to choose a nutritious diet. 

Therefore, it was essential to intervene at a young age through series of life-skills 

approach. As reported, the knowledge at baseline among the schools was relatively 

low. Many did not understand the concept of nutritional value, recommended servings 

per day, and dietary components. Children were not aware of key topics such as 

energy, protein, carbohydrates, fats, and fiber. Furthermore, it was observed that the 

accessibility to healthy food in and around schools were limited. Many vendors 

around the school were selling high caloric food including fried food and sugar 

sweetened beverages and ice cream. Another contributor could have been the 

preference of sweet taste in children. Many studies (Liem, Mars et al. 2004, Lissner, 

Lanfer et al. 2012) have shown that children have a preference for high concentrations 

of sucrose in foods. This preference of taste has been positively related to high 

consumption of sucrose containing foods. It is questionable if all these factors may 

have contributed to lowered knowledge, and subsequently, high intake of unhealthy 

food and sweetened beverages. 

The study provided evidence that there is an association between the levels of 

knowledge and levels of overall practice of diet and PA (difference of 1.5 mean score 

between the intervention and control groups). In this study, the intervention group had 

a significantly (p=0.001) higher mean knowledge score after the intervention (4.11 ± 

3.44) as compared to control (2.36±3.23) and that may be one of the contributor to a 

significant increase in the level of practice for both diet and PA. However, the 

significant changes in the behavioral outcomes did not significantly change the 

nutritionals status. This corresponds well with another study that reported school-
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based education interventions may have significantly increased PA and improved 

dietary habits, but there were still conflicting results on the changes in BMI (Hollar, 

2010). It is reported that changes towards the nutritional status may take a longer 

period of time.(Greening, Harrell et al. 2011, Levy, Ruán et al. 2012)  

Many studies have demonstrated that elevated cholesterol levels are relatively 

common among obese children.(Sirikulchayanonta, Pavadhgul et al. 2005, Reinehr 

2015) It is documented that elevated cholesterol levels during childhood are 

associated with hypercholesterolemia in adult life.(Belay, Belamarich et al. 2004) 

Moreover, lipid abnormalities among children are related to higher risk of insulin 

resistance and development of heart disease later in life. Therefore, one of the 

important findings of this study was the significant decrease in cholesterol level and 

increase in HDL levels among the intervention group. This highlights the importance 

of multicomponent intervention for childhood obesity, not only for reduction in 

overweight/obesity but also improvement of lipid profiles and reduction of risk 

factors for heart diseases. 

Discussion on the Intervention 

The study used a successful multicomponent intervention. The findings of the 

study are in line with many other combined intervention studies (Brown and 

Summerbell 2009, Hollar, Lombardo et al. 2010, Kriemler, Zahner et al. 2010, Rush, 

Reed et al. 2012) that provided more significant changes than a single intervention 

program (Shah, Misra et al. 2010). For example, the reported increase in healthy food 

consumption, decrease in unhealthy food (fast food, chocolate and candies 

consumption, SSB) and increase in physical activity levels are consistent with other 

studies that provided both short and longer-term beneficial effects multidisciplinary 

interventions.(Nemet, Barkan et al. 2005, Gonzalez-Suarez C1 2009) Multicomponent 

interventions targeting behavioral changes to promote negative energy balance for 

changes in adiposity measures use common strategies. This study focused specifically 

on decreasing consumption of sugar sweetened beverages, increase physical activity 

levels, and building awareness on childhood obesity through an education-behavioral 

life-skills approach. Therefore, data from this study indicates that it is possible to 

reduce childhood obesity through school-based multicomponent interventions that 

impact students at school and home settings.  
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We believed that a major factor to the success of the intervention was the 

involvement of schools and parents through the participatory approach. Based on 

evidence on the effectiveness of community-based participatory approach (Chomitz, 

McGowan et al. 2010), the study included school staffs, teachers, and parents. Two 

workshops were held for teachers and parents to gain knowledge on current health 

status of their students and children with emphasis given on health promotion with 

their potential role as a caretaker. Activities included singing, dancing and games 

stimulated the children to adopt positive behavior throughout the intervention period.  

Awards were handed to positively reinforce behavioral change. Indeed during the 

workshops, parents reported that they changed their cooking ways, purchasing habits 

of snacks and food for their children, and gave positive reinforcements to adopt a 

healthy diet. In addition to some evidence from other studies that have given a greater 

importance to the parents participatory approach, Foster et al. reported significant 

reduction in incidence and prevalence of overweight in intervention groups as 

compared to control. 

Another key component of our intervention is that it was focused on changes in 

school environment as well as individual behavior. Though, there was no significant 

increase in positive mean increase in the school environment in the intervention group 

as compared to control, some changes were made within the school. Intervention 

school had a clearer marking and prepared more recreational space. The school 

administrators implemented policy to promote healthier eating and high physical 

activity. Vendors were approached by the schools to prepare healthier meals. We 

observed that more fruits and healthy foods were visible for children to buy during 

lunch break and after school. However, after an agreement from the school 

administrators prior to the study to completely modify the food environment within 

school, we were unable to completely change the food environment. Ice cream stalls 

and high caloric snacks were still being sold during lunch break and after school. 

Explanation from the school included loss of revenue and certain vendors still had a 

valid contract to sell food within the school. It is assumable that changes to the school 

food environment may take longer than 6 months period.  

Many studies reported that school environment is an essential factor that may lead 

to the shifts in children BMI.(Demetriou and Höner 2012, Groffik, Sigmund et al. 
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2012) Based on the consistent positive associations between the schools environment 

and PA levels of children, it is fair to say interventions in the future should include a 

school-environment component to be more effective in stimulating student physical 

activity. It is recommended that interventions should seek to incorporate individual 

behavior change strategies with policy and environmental changes in order to make a 

substantial and sustainable impact on children’s physical activity.  

A positive response from school, teachers, and parents to promote healthy eating 

in school was considered a significant improvement. We suggest that the easy 

availability of healthy foods and beverages in school will help children make healthier 

choices. Educational posters, school lessons, textbooks, and messages focused 

strongly on encouraging healthier eating and physical activity may contribute further 

to positive behavioral changes.  

 

Discussion on Methodologies 

This study had a quasi-experimental design and randomizations were not 

conducted at all levels. Though, it is true that well-designed methodologically RCTs 

is still the highest standard of evidence available in public health research (Torgerson 

2002), quasi-experimental design may be the most practical option for conduction 

outcomes evaluation in social context.  

In this study, nutritional status was measured by weight-for-height and further 

classified into 3 categories “Underweight, normal, and overweight” as supposed to the 

use of BMI. There were a few reasons for it. First, the BMI is a reliable measurement 

but could not be expected to change significantly over such a short time. Second, the 

majority of childhood obesity studies conducted in Thailand used weigh-for-height 

classification, and therefore, would have been easier for this study to compare the 

results. These standards WFH references “INMU Thai Growth Program for 

Nutritional Assessment” were developed by the Institute of Nutrition Research, 

Mahidol University, from a Thai National nutrition survey, Department of Health, 

Ministry of Public Health in 2002, and it is routinely used for Thai children.  

Our findings addressed an importance of a multicomponent/combined intervention 

programs for the treatment of childhood obesity. However, questions remained on 

which aspect of the multicomponent attributed to the change. This may have to be 
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further explored. Additional research with a multiple arm intervention study is 

required to understand which component of the intervention has significance on the 

outcome variables. 

 

 

 

5.2 Limitations 

The study has some limitations as well. There was no random selection of 

participants. Schools voluntarily enrolled in the study and randomization was in 

choosing the intervention and control schools. Randomization and not voluntary 

participation of schools is necessary in order to generalize the findings to all MOE 

schools in Bangkok. For this reasons, the data from this study may not be generalized 

for all primary school children in Bangkok. 

The use of a self-administered questionnaire may have some bias and limitations. 

There is no certainty as to where self-reported changes corresponded to real behavior 

changes. For instance, to accurately measure children’s physical activity levels, the 

use of an accelerometer would be more reliable. However, due to limited resources, 

children’s PA was relied on a self-administered questionnaire. Another limitation on 

the questionnaire is the sensitivity on the dietary habits questions. A weekly 

frequency questionnaire was used to represent the data as to the use of a daily-report. 

A last limitation of the questionnaire was the low score of reliability on attitude 

questions.  

Another area of consideration is the long-term sustainability of the changes in 

nutritional status and lipid profiles. The data from this study did not allow the analysis 

of long-term impacts of the program. Subsequent studies should be planned to track 

children’s behavior and nutritional status and blood profile over longer periods of 

time, with additional measurement and follow-ups.   

Furthermore, the study design cannot identify which of the intervention 

component contributed to the effectiveness of the intervention and the magnitude of 

the effect of each component. 

 



 

 

65 

 

 

 

 

 

 

 

5.3 Strengths 

A major strength of this study is the use of lipid blood profile as a biological 

marker with high number of participants. Cholesterol, triglycerides, LDL, and HDL 

levels with 293 participants at baseline and 271 participants in post treatment were 

analyzed. 

Another strength of the study is the high responsive rate of over 90% participants 

providing the study with a rather large sample. The large sample size allowed for 

more analysis and breakdown of consumption patterns among the children.  

A final strength of the study is the development of the intervention. The 

intervention was based on an extensive literature review and identification of reported 

successful components of behavioral changes in dietary habits, PA, and nutritional 

changes including the adaptation for all the above components to meet the Thai 

context.  

 

5.4 Conclusion 

Childhood overweight and obesity is a serious public health problem based on its 

increasing rates and the associated health risks. This study suggested that Thai 

children are facing problems with overweight and obesity.  Obesity is a multifactorial 

chronic diseases stemming from complex interactions between genes and 

environment. However, dietary and physical activities are behavioral risk factors that 

are modifiable. This study indicated that multicomponent school-based intervention 

including school environment is likely to be the most effective way to reducing 

overweight/obesity and improving some physical activity and diet-related behaviors 

in young adolescents. 
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5.5 Recommendation 

Research Recommendation 

1. More research and priority should be given unto childhood overweight and 

obesity, as it’s an alarming public health problem. There should be cohort 

studies to follow the nutritional status of children.  

2. Future research should use a multi-arm randomized trial in order to clarify the 

extent to which and how each intervention component influences children’s 

behavior. 

3. Future research should use more reliable tools (pedometer or accelerometer) to 

assess children’s physical activity as to the use of self-administered 

questionnaire.  

4. It recommended reviewing the questions on attitude due to the low Cronbach’s 

alpha coefficient for internal consistency.  

5. Future school-based intervention programs should have a longer intervention 

period and should seek to incorporate individual behavior change strategies 

with policy and environmental changes in order to make a substantial and 

sustainable impact on children’s health. 

Policy Recommendation 

1. It is recommended a revised health-education program which signifies the 

importance of dietary habits, the recommended amount of consumption, and 

the importance of physical activity be implemented in primary schools.  

2. Development of a healthy school program. A program, which aims to improve 

children’s perception of one’s body image, eating habits, and physical 

activities. Children should be educated on how to calculate their body mass in 
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order to have positive attitude on control of one’s weight. Interventions 

strategies should be directed not only at children, but should include the whole 

family. 

3. Specific school policies (eg. reduction of SSB in school) should be developed 

and implemented in order to enhance and improve the school environment for 

healthy dietary habits and increase in physical activity levels.  

4. Initiate health campaign. There should be more mass media health campaign 

to build awareness, since the prevalence of childhood obesity is arguably high 

in primary schools. Literature review has shown that childhood overweight 

tends to lead to adult overweight.  
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APPENDIX A 

 

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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APPENDIX B: QUESTIONNAIRE FOR CHILDREN 

 
 
 
PART I.  Socio-demographic Characteristics 
 

1. A. Please fill in your birthday (day/month/year): ___/___/___ 

 

B. Please put a (√) next to your gender:       ☐ Male ☐ Female  

 

 

2. 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. 

 

3. How do you spend your pocket money? 

A. Beverages 

B. Toys  

C. Snacks (eg. bakery, fried chicken/meat balls, ice cream) 

D. Fruit 

E. Saving 

F. Others (Please specify: _______________________) 

 

 

4. What would you describe your own weight? 

A. Normal 

B. Overweight 

C. Underweight 

 

 

 

 

 

 

 

 

 

Grade __________  CODE: ________ Survey Date __________ 
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Part II.  Knowledge and attitude on overweight and obesity.  
The following questions are about knowledge (Question 1-4) and attitude (Question 

5-6) towards overweight and obesity. Please choose the best answer only.  

 

1. How do you describe your weight?   

 Normal  Overweight   Underweight 

 

2. What is the recommended daily caloric intake for children? 

  0011                   0011    0011-0011   Don’t know 

 

 3. What are the effects of overweight to health?  

A. High blood pressure 

B. Diabetes 

C. High cholesterol 

D. All of the above 

 

 

0 . What are factors leading to overeight? 

A. Eating high caloric food. 

B. Eating too frequently. 

C. Lack of physical activity. 

D. All of the above 

 

 

5-6. 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 

 

 

 

7. On an average night, how many hours of sleep do you get? 

 < 8 hrs                  0 8-10 hrs  > 10 hrs 

 

 

 

 

 

 

STATEMENT Agree Disagree 
Uncertain/

Neutral 

5. Overweight children and teens are 

unhealthy. 

   

6. Overweight people have less stamina 

compared to normal-weight people. 
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Part III.  KNOWLEDGE, ATTITUDE, and BEHAVIOR 
The following sections are divided into two parts: Part A is about Diet, Part B is about 

Physical Activity.   

 

A. DIET The following questions are about your eating habits. Please choose the best 

answer only.  

1. 1. What is the recommend  amount of serving per meal?  

Rice (ladle(      0     2-0     0  

Vegetable  ( table spoon(    2   0    0  

Meat (table spoon)     2-0     0     5  

Fruit (serving)      0     2     0  

Serving of milk per day  ( glass(    0     2     0  

 

2. How many meals do you have per day? 

A. 2 meals 

B. 3 meals 

C. 4 meals  

 

1. Which is the most important meal of the day? 

A. Breakfast 

B. Lunch 

C. Dinner 

D. Late night meals 

 

2. Brown rice is good for health beacuse 

A. High minerals and vitamins 

B. Fiber 

C. Makes you full longer than white rice 

D. All of the above 

3. Which type of meal has the least amount of fats? 

A. Pork 

B. Fish 

C. Shrimp 

D. Squid 

 

4. What are the benefits of consuming vegetables and fruits? 

A. Improves health and immunity 

B. Prevents constipation 

C. Stronger bones  

D. All of the above 

 

5. Which type (flavor) of milk is healthiest? 

A. Chocolate milk 

B. Unflavored milk 

C. Strawberry milk 

D. Sweetened milk 

 

6. Which type of beverage/drinks is healthy for you? 

A. Soft drinks 

B. Pure water 

C. Smoothies 

D. Green tea 

7. What are the effects of carbonated (soft) drinks on health? 

A. Overweight and dental caries 

B. Stomach acidity 
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C. Stimulants causing lack of sleep 

D. All of the above 

 

8. Which type of the following snack is the healthiest? 

A. Yogurt 

B. Tuna sandwich 

C. Crisp snacks 

D. Chocolate 

 

9. Crispy snacks usually contain ______. 

A. Starch and sugar 

B. Fats 

C. Salt 

D. All of the above 

 

10. Fried food usually used cooked oil, which type of oil should you avoid? 

A. Cooking oil black in color 

B. Cooking oil burning smell 

C. A lot of smoke while cooking 

D. All of the above 

 

11. What are the effects of consuming fried food? 

E. Cancer 

F. High cholesterol 

G. Overweight 

H. All of the above 

 

12. What is the recommended amount sugar intake per day 

A. 0  tablespoon 

B. 0 tablespoon 

C. 8 tablespoon 

D. 01 tablespoon 

 

13. What are the effects of eating too salty food? 

A. High blood pressure 

B. Lack of concentration 

C. Fresher mind 

D. Better digestion 

14. Ways to reduce fats in cooking include _____________. 

A. Boil 

B. Steamed 

C. Grilled 

D. All of the above 

 

15. Do you know what is a food label? 

Yes   No (Skip to Q. 17 

 

 

 

16. Do you understand the meaning of  “one serving”? 

 

Example:    You bought a snack for 20 THB and the food label states: 

Serving size:     1/2 pack (30 กรัม) 
Serving per container: 2 
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What do you understand from the above label? 

A. You can eat all at once 

B. Should be divided and eaten twice. 

C. May be shared with another person. 

D. B and C are correct 

 
17-18. Please put a (√) under AGREE if you think the statement is true or (√) 

under DISAGREE if you think the statement is false. Ii you cannot decide, you 

may answer Don’t Know.  
 

STATEMENT AGREE DISAGREE 
Don’t Know/ 

refused 

17. Fast food restaurants should not offer 

toys because they encourage children to eat 

more. 

   

18. Eating from fast food restaurants 

regularly will make me overweight. 

   

 
19. If you have a choice to go shopping for food with parents, how would you choose? 

A. Value for money 

B. Compare the food labels for the most nutritious food. 

C. All of the above 

 

20. If you were given the chance to purchase a type of food, what factor will you consider the 

most before buying? Tick  the choice you agree the most 

 Flavor   Benefits     Advertisement 

 Amount   Color    Free toys  

 Packaging   Price    Others (Please specify.......................) 

 

21. Dietary practice. Please put a (√) under right answer/practice. 

Item Never 
1-2 

times/week 
3-4 

times/week 
5-6 

times/week 
Daily or more 
than once/day 

Brown rice consumption      

White rice consumption      

Amount of consumption 
 Less than 2 ladle 
 2-3 ladles 
 More than 2 ladles 

          

Meat consumption      

Amount of consumption 
 Less than 2 table spoon 
  2-  3 table spoons 
 More than 3 table spoons 

          

Vegetable consumption      

Amount of consumption           
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 Less than 2 table spoon 
  2-  3 table spoons 
 More than 3 table spoons 
Fruit consumption      

Amount of consumption 
 Less than 1 serving 
 1 serving 
 More than 1 serving 

          

Unflavored milk consumption      

Amount of consumption 
 1 glass 
 2 glasses 
 More than 2 glasses 

     

Sweetened-milk consumption           

Consumed at least 6 glasses of water per day.           

Sweetened-milk consumption           

Processed-sweetened yogurt consumption           

Processed fruit juices consumption           

Sugar sweetened beverages           

Noodles consumption           

Stewed pork leg with rice/steamed chicken rice 
consumption 

          

Fried food consumption           

Coconut curried rice consumption           

Boiled food consumption           

High caloric snacks consumption           

Sweetened bakery products consumption           

Chocolate and candies consumption           

Fast food consumption           

 

Physical Activities The following questions are about your physical activity. Please 

remember to answer about moderate exercise only. (KNOWLEDGE Questions 1-4, 

ATTITUDE Questions 5-6, PRACTICE Questions 7-10) 

1. Are physical activities good for health? (Please put a (√) next to correct 

answer)   ☐Yes  ☐No 

 

2. How often should a person exercise in a week?    

  

A. Less than 3 times   

B. 4-5 times 

C. 6-7 times 
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3. On average, how many minutes should a person spend exercising per time?

  

A. Less than 30 minutes   

B. 31-59 minutes   

C. At least 60 minutes 

 

4. How important is exercise for health?     

  

A. Very important  

B. Moderately important 

C. Not important 

 

5-6. 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 can help 

reduce stress. 

   

6. Physical activities reduces the time to play 

games. 

   

  

7. How many times do you exercise in a week?     

  

A. Less than 3 times   

B. 4-5 times 

C. 6-7 times 

 

8. On average, how many minutes do you spend exercising per time?  

  

A. Less than 30 minutes   

B. 31-59 minutes   

C. At least 60 minutes 

 

9. 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. None 

B. Less than 1 hour 

C. 1-2 hours  

D. More than 2 hours 
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10. On a typical SCHOOL DAY, how many hours do you usually spend playing 

video or computer games?  

 

A. None 

B. Less than 1 hour 

C. 1-2 hours  

D. More than 2 hours 

 

 

School Environment. The following are some general questions about the school-

environment. Please choose the best answer only. Please put a (√) under AGREE if 

you think the statement is true or (√) under DISAGREE if you think the 

statement is false. Ii you cannot decide, you may answer Don’t Know.  
 

STATEMENT AGREE DISAGREE 
Don’t Know/ 

refused 

1. School environment is very important 

to promote physical activity. 

   

2. My school environment is not ideal for 

physical activity. 

   

3. School environment is very important 

to promote healthy eating. 

   

4. Food served in my school has too 

much fats, salts, and/or sugar. 

   

5. Growing edible plants in my school 

will make me eat healthier.  

   

6. If my school promotes good health, I 

will be healthier.  

   

 

 

 

 

 

 

 

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. 
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APPENDIX C: QUESTIONNAIRE (THAI) 
 

 ด.ช . ด.ญ  .วลตปรจจ ำตวั ............................. อำยุ ............ป    ชั้น ป . .............หออง............... โรงเรียน....................... 
ข้อมูลพืน้ฐานและการประเมินตนเอง 

1. ตออมูลวนัวดือนป วกิดตองนออง (วนั /วดือน /ป  ):______/______/______ 
2. ในแต่ลจวนันอองไดอวงินมำโรงวร ยนก ่บำท  

a. นออยกวำ่ 50 บำท 
b. 50-100 บำท 
c. 101-200 บำท 
d. มำกกวำ่ 200 บำท 

3. จำกตออ 2  วงินท ่นอองไดอรับในแต่ลจวนั นอองใชอจ่ำยอจไรบอำง สำมำรถตอบไดอมำกกวำ่ 1 ตออ  (ใาม เคร่ืองเมาย 
เน้าข้อความ) 

 วคร่ืองด่ืม (วช่น น ้ำป่ัน ,น ้ำหวำน ,น ้ำอดัลม ,นม วปป นตอน)  
 ตองวล่น 
 อำหำรว่ำง (วช่น ตนมกรุบกรอบ ,วบวกอร ่ ,ลูกช้ินทอด ,ไก่ทอด ,ไอตกร ม วปป นตอน)  
 ผลไมอ 
 หยอดกรจปุกออมสิน .......บำท  
 อ่ืนๆ รจบุ.......................................................... 

4. นอองคิดว่ำรูปร่ำงตองตวัวองในปัจจุบนัวปป นอยำ่งไร (ใาม เคร่ืองเมาย เน้าข้อความ) 
 สมส่วน  ออวน   ผอม 

ขอใเ้น้องใาม เคร่ืองเมายวงกลมเน้าค าตอบที่น้องคดิวมาถูกที่าุด 
5. นอองทรำบหรือไม่วำ่ใน 1 วนั นอองปรจถมปลำยตอองกำรพลงังำนจำกอำหำรก ่กิโลแคลอร    

a. 1300  ต  .1400   ค .1600 -1700   ง .ไม่ทรำบ  
6. วดปกท ่ออวน ในอนำคตม โอกำสวส ่ยงจจวปป นโรคใดบอำง  

a. โรคควำมดนัโลหิตสูง 
b. โรควบำหวำน 
c. โรคไตมนัในวลือดสูง 
d. ถูกทุกตออ  

7. โรคออวน ม สำวหตุมำจำกอจไร  
a. กินอำหำรท ่ม พลงังำนสูง วช่น ไก่ทอด ลูกช้ินทอด ตนมกรุบกรอบ วคอก มำกวกินไป 
b. กินอำหำรจุบจิบในปริมำณมำก 
c. ไม่ออกก ำลงักำย 
d. ถูกทุกตออ  

8. นอองควรจจท ำอยำ่งไร ใหอห่ำงไกลจำกโรคออวน  
a. กินตนมตณจ ดูท ว  
b. ช่วยพอ่แม่ท  ำงำนบอำน 
c. กินตอำวมำกกวำ่ 3 ม้ือ 
d. ด่ืมนมแทนน ้ำ 

 
9. ใาม เคร่ืองเมาย (  )ใน ชมองที่น้อง เเ็นด้วย  เรือไมมเเ็นด้วย เรือ ไมมทราบ/ไมมเข้าใจ 
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ตออควำม วหปนดอวย ไม่วหปนดอวย ไม่ทรำบ/ไม่แน่ใจ 

วดปกแลจวยัรุ่นท ่ออวนจจดูไม่ด วม่ือวปร ยบวท ยบกบัวดปกท ่
รูปร่ำงสมส่วนในวยัวด ยวกนั 

   

วดปกออวนมกัม สุตภำพไม่ด     

10. นอองนอนคืนลจก ่ชัว่โมง 
ก. นออยกวำ่ 8 ชัว่โมง  
ต. 8-10  ชัว่โมง 
ค. มำกกวำ่ 10 ชัว่โมง 

การประเมินด้านอาเารและโภชนาการ 
11. นอองทรำบหรือไม่วำ่ในวยัตองนอองควรกินอำหำรวปป นสดัส่วนวท่ำใดในแต่ลจม้ือ  

ตอำว (ทพัพ )      1     2-3     4  
ผกั (ชออนโตจ้)      2   3    4  
วน้ือสตัว ์ (ชออนโตจ้)     2-3     4     5  
ผลไมอ (ส่วน)       1     2     3  
นอองควรด่ืมนมวนัลจ (แกอว/กล่อง)    1     2     3  

ขอใเ้น้องใาม เคร่ืองเมายวงกลมเน้าค าตอบที่น้องคดิวมาถูกที่าุด 
12. นอองควรกินตอำววนัลจก ่ม้ือ  

a. 2 ม้ือ (ม้ือกลำงวนั-ม้ือวยปน)  
b. 3 ม้ือ (ม้ือวชอำ-ม้ือกลำงวนั-ม้ือวยปน)  
c. 4 ม้ือ (ม้ือวชอำ-ม้ือกลำงวนั-ม้ือวยปน-ม้ือดืก)  

13. อำหำรม้ือไหนส ำคญัท ่สุด  
a. ม้ือวชอำ 
b. ม้ือกลำงวนั 
c. ม้ือวยปน 
d. ม้ือดืก 

14. ตอำวกลออง ด ต่อสุตภำพวพรำจ    
a. ม วิตำมินแลจแร่ธำตุสูง 
b. ม กำกใยสูง  
c. อ่ิมนำนกวำ่ตอำวตำว ท ำใหอไม่หิววรปว 
d. ถูกทุกตออ 

15. วน้ือสตัวป์รจวภทใดต่อไปน ้ท ่ม ไตมนัต ่ำ 
a. หมูสำมชั้น 
b. ปลำ 
c. กุอง 
d. ปลำหมืก 

16. กำรกินผกัแลจผลไมอวปป นปรจจ ำม ปรจโยชน์ อยำ่งไร 
a. ท ำใหอร่ำงกำยแตปงแรง ไม่วปป นหวดัง่ำย 
b. ช่วยใหอทอองไม่ผกู 
c. ช่วยวสริมสรอำงกรจดูกแลจฟันใหอแตปงแรง 
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d. ถูกทุกตออ 
17. นอองควรด่ืมนมชนิดใด จืงจจม ปรจโยชน์ต่อร่ำงกำยมำกท ่สุด  

a. นมรสชปอคโกแลต 
b. นมสดรสจืดหรือนมพร่องมนัวนย 
c. นมรสสตรอวบอร ่  
d. นมรสหวำน 

18. น ้ำด่ืมชนิดใดท ่ด ต่อสุตภำพแลจนอองควรด่ืม  
a. น ้ำอดัลม 
b. น ้ำวปล่ำ 
c. น ้ำป่ัน 
d. ชำวต ยว 

19. ผลตองน ้ำอดัลมต่อสุตภำพคือ 
a. ม น ้ำตำลสูง ท ำใหอวปป นโรคออวนแลจฟันผ ุ
b. กรดในน ้ำอดัลมท ำใหอปวดทออง 
c. คำวฟอ นกรจตุอนปรจสำทท ำใหอนอนไม่หลบั 
d. ถูกทุกตออ 

20. อำหำรวำ่งต่อไปน ้ท ่ม ปรจโยชน์มำกกว่ำ คือ  
a. นมวปร ้ ยว 
b. แซนวิชไสอทูน่ำ 
c. ตนมกรุบกรอบ 
d. ชปอคโกแลต 

 
21. ตนมกรุบกรอบปรจกอบดอวย  

a. แปองแลจน ้ำตำล 
b. ไตมนั 
c. วกลือแลจผงชูรส 
d. ถูกทุกตออ 

22. ตองทอดมกัใชอน ้ำมนัทอดซ ้ำ น ้ำมนัลกัษณจใดท ่นอองควรหล กวล ่ยง  
a. น ้ำมนัม ส ด ำคล ้ำ  
b. ม กล่ินไหมอ 
c. ม ควนัมำกตณจทอด 
d. ถูกทุกตออ 

23. กำรกินอำหำรทอดบ่อยๆ จจวกิดผลวส ยอยำ่งไรต่อร่ำงกำย  
a. น ้ำมนัทอดซ ้ำๆ ส ด ำ ม สำรก่อมจวรปง 
b. วส ่ยงต่อภำวจไตมนัในวลือดสูง 
c. ท ำใหอออวน 
d. ถูกทุกตออ 

24. วพื่อสุตภำพท ่ด  นอองไม่ควรกินน ้ำตำลวกินวนัลจก ่ชออนชำ   
a. 4 ชออนชำ  
b. 6 ชออนชำ  
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c. 8 ชออนชำ  
d. 10 ชออนชำ  

25. กำรกินอำหำรท ่ม รสวคปมจดัวปป นปรจจ ำ จจส่งผลอยำ่งไรต่อสุตภำพ  
a. วส ่ยงต่อโรคควำมดนัโลหิตสูง 
b. สมองปลอดโปร่ง ม สมำธิในกำรวร ยนหนงัสือ 
c. ร่ำงกำยสดช่ืน กรจปร ้ กรจวปร่ำ 
d. วจริญอำหำรมำกต้ืน ท ำใหอร่ำงกำยไดอรับสำรอำหำรวพ ยงพอ 

26. วิธ ปรุงอำหำรท ่จจลดไตมนัไดอ  
a. กำรตอม  วช่น  แกงจืด 
b. กำรน่ืง  วช่น ปลำน่ืง 
c. กำรอบ   วช่น ไก่อบ 
d. ถูกทุกตออ 

27. นอองรูอจกัฉลำกโภชนำกำรหรือไม่  
รูอจกั   ไม่รูอจกั (ตอำมไปตออ 29)  

28. นอองทรำบควำมหมำยตองค ำว่ำ “หน่ืงหน่วยบริโภค” หรือไม่ 
ตวัอยำ่ง    นอองซ้ือตนมมนัฝร่ังทอดกรอบจำกรอำนสจดวกซ้ือมำ 1 ซองรำคำ 20 บำท ฉลำกโภชนำกำรรจบุวำ่ 

นอองวตอำใจค ำพดูน ้ ว่ำอยำ่งไร  
a. นอองสำมำรถกินมนัฝร่ังทอดกรอบหมดภำยในคร้ังวด ยว 
b. นอองควรแบ่งตนมมนัฝร่ังทอดกรอบกิน 2 คร้ัง 
c. นอองควรแบ่งตนมมนัฝร่ังทอดกรอบกินกบัวพ่ือน 
d. ตออ ต. แลจตออ ค. 

หน่ืงหน่วยบริโภค    1/2 ซอง (30 กรัม) 
จ ำนวนหน่วยบริโภคต่อซอง: ปรจมำณ 2 



99 
 

 

29. ใาม เคร่ืองเมาย (  )ในข้อความที่น้อง “ เเ็นด้วย   ”เรือ “ ไมมเเ็นด้วย  ”เรือ “ ไมมทราบ/ไมมเข้าใจ”   

ตออควำม วหปนตอวย ไม่วหปนดอวย ไม่ทรำบ/ไม่แน่ใจ 

รอำนอำหำรฟำสตฟ์ูอดไม่ควรแถมตองวล่น วพรำจจจ
สนบัสนุนใหอวดปกๆ กินอำหำรท ่ไม่ด ต่อสุตภำพ 

   

นอองคิดว่ำกำรกินอำหำรฟำสตฟ์ูอดบ่อยๆ จจท ำใหอออวน    

 
30. ถอำนอองม โอกำสไปซ้ืออำหำรกบัผู อปกครอง นอองจจม วิธ ในกำรวลือกซ้ืออำหำรอยำ่งไร  

a. วลือกซ้ืออำหำรท ่รำคำไม่แพง ปริมำณคุอมค่ำกบัรำคำ 
b. อ่ำนฉลำกโภชนำกำรก่อนซ้ือ วปร ยบวท ยบดูหลำยๆ ย ห่ออ แลอววลือกย ห่ออท ่ม คุณค่ำทำงโภชนำกำรสูงสุด 
c. ถูกทุกตออ 

31. ถอำนอองสำมำรถวลือกอำหำรไดอ 1 ชนิด นอองจจตดัสินใจวลือกอำหำรชนิดนั้นโดยค ำนืงถืงส่ิงใดวปป นอนัดบัแรก  
(ใาม เคร่ืองเมาย เน้าข้อความ) 
 รสชำติอร่อย  ม ปรจโยชน์     ตำมส่ือโฆษณำ 
 ปริมำณ   ส สนั    ตองแถม  
 บรรจุภณัฑ ์  รำคำ    อ่ืนๆ รจบุ....................... 

32 .พฤติกรรมกำรบริโภคอำหำรตองนอองใน 1 สปัดำห์ท ่ผำ่นมำ  ( ใเ้น้องท าเคร่ืองเมาย  ในชมองที่น้องได้ปฏิบัติตาม)  

รำยกำร ไม่วคย 
1-2 คร้ัง/
สปัดำห์ 

3-4 
คร้ัง/

สปัดำห์ 

5-6 คร้ัง/
สปัดำห์ 

1 คร้ัง/วนั 
หรือ

มำกกวำ่ 1 
คร้ัง/วนั 

นอองกินตอำวกลออง      
นอองกินตอำวสวย      
ในวนัท ่กินตอำว  นอองกินตอำววฉล ่ยม้ือลจ   
 นออยกวำ่  2 ทพัพ  
 2-3 ทพัพ  
 มำกกวำ่ 3 ทพัพ  

          

นอองกินวน้ือสตัว์   (หมู /ไก่ /ปลำ)       
ในวนัท ่กิน นอองกินวน้ือสตัวว์ฉล ่ยม้ือลจ 
 นออยกวำ่ 2 ชออนกินตอำว 
  2-  3 ชออนกินตอำว 
 มำกกวำ่ 3 ชออนกินตอำว 
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รำยกำร ไม่วคย 
1-2 คร้ัง/
สปัดำห์ 

3-4 
คร้ัง/

สปัดำห์ 

5-6 คร้ัง/
สปัดำห์ 

1 คร้ัง/วนั 
หรือ

มำกกวำ่ 1 
คร้ัง/วนั 

นอองกินผกั วช่น ผกักำดตำว ผกับุ อง คจนอำ       
ในวนัท ่กิน  นอองกินผกัวฉล ่ยม้ือลจ 
 นออยกวำ่  2  ชออนกินตอำว 
 2-3 ชออนกินตอำว 
 4 ชออนกินตอำว หรือมำกกวำ่  

          

นอองกินผลไมอ      
ในวนัท ่กิน นอองกินผลไมอวฉล ่ยม้ือลจ (1 ส่วน=แอปวปิล 1 
ผล  /กลอวย 1 ผล /วงำจ 4 ลูก/มจลจกอ  6-8 ช้ินค ำ  /ฝร่ัง ½ ผล /

ชมพู่ 2-3 ผล)  
 นออยกวำ่  1 ส่วน   
 1 ส่วน  
 มำกกวำ่  1 ส่วน 

          

นอองด่ืมนมจืด      
นอองด่ืมนมวนัลจก ่แกอว (กล่อง ) 
 1 แกอว (1 แกอว  =1 กล่อง 200 มล .) /วนั 
 2 แกอว/วนั 
 มำกกวำ่  2  แกอว/วนั 

     

นอองด่ืมน ้ำอดัลม           
นอองด่ืมน ้ำอยำ่งนออยวนัลจ 6 แกอว           
นอองด่ืมนมปรุงแต่งรส วช่น นมรสชปอคโกแลต นมรสหวำน           
นอองด่ืมนมวปร ้ ยวหรือโยวกิร์ตปรุงแต่งรส            
นอองด่ืมน ้ำผลไมอส ำวรปจรูป           
นอองด่ืมวคร่ืองด่ืมรสหวำน วช่น ชำวต ยว นมวยปน โกโกอ           
นอองกินก๋วยวต ๋ยวผดั /ผดัไท/ผดัซ อ๊ิว            
นอองกินตอำวมนัไก่ /ตอำวตำหมู            
นอองกินอำหำรทอด  วช่น ไสอกรอกทอด /ลูกช้ินทอด /ไก่ทอด           
นอองกินแกงกจทิ วช่น แกงไก่ มสัมัน่           
นอองกินอำหำรตอม วช่น แกงจืด แกงสอม ตอมย  ำ           
นอองกินตนมกรุบกรอบ  วช่น มนัฝร่ังทอด           
นอองกินวบวกอร ่ /โดนทั/ครัวซองก์            
นอองกินชปอคโกแลต /ลูกอม/ลูกกวำด            
นอองกินอำหำรฟำสฟู้ ด  วช่น แฮมวบอวกอร์ พิซซ่ำ           

การออกก าลงักาย  
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ค าถามเกีย่วกบักจิกรรมการออกก าลังกาย  ขอใเ้น้องวงกลมเน้าข้อที่น้องคดิวมาถูกที่าุด 
33. กิจกรรมกำรออกก ำลงักำยด ต่อสุตภำพใช่หรือไม่  

ก  .ใช่                  ต  .ไม่ใช่  
34. กำรออกก ำลงักำยสม ่ำวสมอ ม ผลด ต่อร่ำงกำยคือ     

ก. รูปร่ำงดูด  
ต. กลอำมวน้ือแตปงแรง 
ค. วพ่ิมภูมิตอำนทำนโรค 
ง. ถูกทุกตออ 

35. วยัวดปกควรออกก ำลงักำยาัปดาเ์ละก ่คร้ัง(วนั) 
ก. นออยกวำ่ 3 คร้ัง  
ต. 3-5 คร้ัง 
ค. 6-7 คร้ัง  

36. วดปกๆ  ควรออกก ำลงักำยวนัลจวท่ำไร 
ก. นออยกวำ่  30 นำท  
ต. 30-5 9 นำท          
ค. 60 นำท หรือมำกกวำ่  

37. ใาม เคร่ืองเมาย ( )ในข้อความที่น้อง “เเ็นด้วย” เรือ “ไมมเเ็นด้วย”  เรือ “ไมมทราบ/ไมมเข้าใจ”  

ตออควำม วหปนตอวย ไม่วหปนดอวย ไม่ทรำบ/ไม่แน่ใจ 

นอองคิดว่ำกำรออกก ำลงักำยจจช่วยใหอสนุก แลจม ควำมสุต    

นอองคิดว่ำกำรออกก ำลงักำยท ำใหอวส ยววลำในกำรวล่นวกม    

 
38. นอองท ำกิจกรรมทำงกำย  วช่น ว่ิงวล่น ท ำงำนบอำน วล่นก ฬำ สปัดำห์ลจก ่คร้ัง 

ก. นออยกวำ่ 3 คร้ัง  
ต. 3 -5 คร้ัง 
ค. 6-7 คร้ัง  

39. นอองท ำกิจกรรมทำงกำยวช่น ว่ิงวล่น ท ำงำนบอำน วล่นก ฬำ วนัลจวท่ำไร 
ก. นออยกวำ่  30 นำท  
ต. 30-5 9 นำท          
ค. 60 นำท หรือมำกกวำ่  

40. นอองใชอววลำวท่ำไรในกำรดูท ว  ,ด ว ด  หรือว ด โอหลงักลบัจำกโรงวร ยน   
ก. ไม่ดูวลย 
ต. นออยกวำ่ 1 ชัว่โมง 
ค. 1-2 ชัว่โมง 
ง. มำกกวำ่ 2 ชัว่โมง 

41. นอองใชอววลำวท่ำไรในกำรวล่นว ด โอวกมส์หรือวกมส์คอมพิววตอร์หลงักลบัจำกโรงวร ยน  
ก. ไม่วล่นวลย 
ต. นออยกวำ่ 1 ชัว่โมง 
ค. 1-2 ชัว่โมง 
ง. มำกกวำ่ 2 ชัว่โมง 
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42. ใาม เคร่ืองเมาย ( )ในข้อความที่น้อง “เเ็นด้วย” เรือ “ไมมเเ็นด้วย”  เรือ “ไมมทราบ/ไมมเข้าใจ”   

ตออควำม วหปนตอวย ไม่วหปนดอวย ไม่ทรำบ/ไม่แน่ใจ 

นอองคิดว่ำส่ิงแวดลออมในโรงวร ยนม ควำมส ำคญัต่อสุตภำพ    

ส่ิงแวดลออมในโรงวร ยนวปป นปัจจยัส ำคญัต่อกำรไดอว่ิงวล่น ออกก ำลงั
กำย 

   

โรงวร ยนตองนอองม ท ่ออกก ำลงักำยวพ ยงพอ    

กำรจดัแลจตำยอำหำรในโรงวร ยนม ควำมส ำคญัต่อสุตภำพวดปก    

ถอำนอองปลูกผกัสวนครัวในโรงวร ยนจจท ำใหอนอองชอบกินผกัมำกต้ืน    

ถอำโรงวร ยนวรำม โปรแกรมส่งวสริมสุตภำพนอองจจม สุตภำพด ต้ืน    

  
 
 
 
 
 
 

ขอขอบคุณน้องๆ ทุกคนทีใ่เ้เวลาในการตอบแบบาอบถาม 
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APPENDIX D 

  

 

 

 

 

 

 

HEALTHY & HAPPY LIFE SKILLS PROGRAM  

 

GRADE 4-5 LESSON PLANS 
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HEALTHY & HAPPY LIFE SKILLS PROGRAM 

 
Healthy & Happy Life Skills Program is designed for children in Grade 4 and 5. The 
manual is a curriculum-based tool that is divided into sections that promote healthy 
living. The purpose of this manual is to promote and teach a healthy lifestyle.  
 
Learning to be a responsible consumer is important. Learning to make healthy food 
selections and being physically active while young can impact a long-term health.  
Preparing and tasting simple foods that promote good health is also an important 
step in making informed choices about nutrition. These choices can then continue 
into these students’ adult lives.  
 
There are seven major components to this manual. Instructional time will focus on 
the functional skills that are necessary to build a healthy and strong body. The 
components, objectives, and essential questions to be asked are listen bellow as 
follow:  
 
1. KNOWING MY BODY  
Specific Content:  Nutritional Status  
Objectives:   

1. Understand the importance of nutritional status. 

2. Trace weight-to-height on a graph to determine their nutritional status. 

3. Explain the differences between underweight, normal, overweight, and obese. 

 
 
2.  IS OBESITY A DISEASE? 
Specific Content:  Effects of Overweight/Obesity on Health  
Objectives:   

1. State how obesity affects health. 

2. Know the consequence of being overweight/obese. 

3. List factors causing overweight/obesity. 

4. State ways to prevent or reduce overweight/obesity. 

 
 
3.  EATING WELL 
Specific Content:  Exploring My Plate 
Objectives:   

1. Develop an understanding of good nutrition. 

2. States components of a well-balanced diet 

 
4. EATING WELL 

Specific Content:  Healthy Snacking 
Objectives:   

1. Differentiate between healthy and unhealthy snacks. 
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2. Make healthier decision for snack choices. 

3. Recall the importance of eating fruits and vegetables. 

4. Understand and comprehend the use of food label. 

 
5.  PLANTING 

Specific Content:  Growing Healthy Foods 
Objectives:   

1. Enjoy planting food that can be eaten. 

2. Develop an appreciation for the process of cultivation and harvesting. 

 
 
6.  MAKING RIGHT CHOICES 

Specific Content:  How Right Choices Make You Look Good/Physically Active 
Objectives:   

1. Identify various ways of making decision and examine their results. 

2. Practice making difficult decisions. 

3. Learn about effective decision-making and their consequences. 

 
 
7.  MAKING RIGHT CHOICES 

Specific Content:  Wise Consumer Spending 
Objectives:   

1. Recognize the influence that advertising has on our lives and our eating habits. 

2. Realize the importance of money and spend money wisely. 

3. Build awareness about food marketing. 

4. Save money and spend wisely. 

 
 
ESSENTIAL QUESTIONS 

 Why do we eat what we eat? 

 Why does it matter? 

 What are factors that cause obesity? 

 What has led to the rise in obesity and what are the affects of it? 

 How do we keep ourselves healthy? 

 What are ways to become a more effective decision maker? 

 How to become a better healthy consumer? 
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LESSON 1: Knowing My Body 

SPECIFIC SUBJECT MATTER FOR THE LESSON: Nutritional Status 

 

OBJECTIVES 

Students will be able to: 

1. Understand the importance of nutritional status. 

2. Trace weight-for-height on a graph to determine their nutritional status. 

3. Explain the differences between underweight, normal, overweight, and obese. 

 

 

LESSON 2: Is Obesity a Disease?  

SPECIFIC SUBJECT MATTER FOR THE LESSON:  What are the Causes and Effects of 

Overweight/Obesity on Health? 

OBJECTIVES 

Students will be able to: 

1. State how obesity affects health. 

2. Know the consequence of being overweight/obese.  

3. State ways to prevent or reduce overweight/obesity. 
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LESSON 3: Eating Well 

SPECIFIC SUBJECT MATTER FOR THE LESSON:  Exploring My Plate 

OBJECTIVES 

Students will be able to: 

1. Develop an understanding of good nutritional. 

2. States components of a well-balanced diet. 

 

 

LESSON 4: Eating Well 

SPECIFIC SUBJECT MATTER FOR THE LESSON:  Healthy Snacking 

OBJECTIVES 

Students will be able to: 

1. Differentiate between healthy and unhealthy snacks. 

2. Make healthier decision for snack choices. 

3. Recall the importance of eating fruits and vegetables. 
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LESSON 5: Planting 

SPECIFIC SUBJECT MATTER FOR THE LESSON:  Growing Healthy Foods 

OBJECTIVES 

Students will be able to: 

1. Enjoy planting food that can be eaten. 

2. Develop an appreciation for the process of cultivation and harvesting. 

 
 
LESSON 6: HOW TO LOOK GOOD 
 
SPECIFIC SUBJECT MATTER FOR THE LESSON:  How Right Choices Make You Look Good 

OBJECTIVES 

Students will be able to: 

1. Identify various ways of making decision and examine their results. 

2. Practice making difficult decisions. 

3. Learn about effective decision-making and managing time correctly. 
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LESSON 7: Making Right Choices 

SPECIFIC SUBJECT MATTER FOR THE LESSON:  Wise Consumer Spending 

OBJECTIVES 

Students will be able to: 

1. Recognize the influence that advertising has on our lives and our eating habits. 

2. Realize the importance of money and spend money wisely. 

3. Build awareness about food marketing. 

4. Save money and spend wisely. 
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