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ABSTRACT 

 The purpose of this quasi-experimental research was to study the 

effectiveness of a weight management program using the camp technique for obese 

school children. The samples were obese children whose ages were between 9-12 

years and who had a weight for height > 2 SD. Two out of six large private schools in 

the Bangrak district, Bangkok, were randomly selected. 43 students in Assumption 

Primary School were randomized as the intervention group, while 50 students in 

Bangkok Christian College were used as the control group. The study was conducted 

from February to May, 2009. The camp’s activities were designed to improve eating 

and physical activity behavior related to weight management over 2 days.  

 The results showed that after camp, the intervention group had a significantly 

better eating behavior and knowledge score than the control group (P < 0.05). 

However, it did not show a difference in weight, waist circumference, and physical 

activity. It can be concluded that the camp technique can improve knowledge and 

eating behaviour. However, the cooperation of family, teachers, and an increased 

camp period including longer follow up time for sustainable weight management are 

recommended. 
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CHAPTER I 

INTRODUCTION 

 

 

 The prevalence of obesity is constantly increasing world wide. It is 

estimated that nearly half a billion of the world’s population is now overweight or 

obese in both developed and developing countries (1), in children as well as in adult 

(2). It is reported that adulthood obesity is the result of obesity during childhood (3). 

Obesity is defined as an excess of body fat which is caused by a combination of both 

genetic and environment influences (4-5). These suggest that changes of the 

environment and society are the primary factors in the epidemic of obesity. On the 

other hand, genetics and other factors including sex, age and hormonal effects 

influence individual susceptibility, making it easier to gain weight within a given 

environment (4). Furthermore, obesity has implications not only for present nutritional 

status but also for future healthy or well being since obese children are at risk to 

develop complications later in life such as atherosclerosis, cardiovascular disease, and 

certain cancers (6). Problems such as hyperlipidemia, type 2 diabetes mellitus, 

respiratory disease, psychological problem al occur more frequently in this group of 

children (6-8). Moreover, the health care costs increase in the presence of obesity and 

its complications. In 2000, the International Obesity Task Force (IOTF) estimated that 

between 2-8% of the total health care costs could be caused by obesity. It was 

indicated that more people would die form complications of overnutrition than of 

starvation in the twenty-first century (9). Importantly, the incidence of obesity is 

increasing among children and adolescents at an alarming rate. In America it was 

shown that the prevalence of overweight was approximately 10.5% up to 15.5%       

for 12 -through 19-year-old adolescents, 11.3% up to 15.3% for 6 -through 11-year-

old children, 7.2%-10.4% for 2 -through 5-year-old children since 1999 to 2000. 

World Health Organization (WHO) estimated that in 2010, 75.5% in men, 66.5% in 

women in Australia who are classified as overweight population and 28.4% in men, 

29.1% in women become ‘member’ of the obese population. Similar to western rates 
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the obesity epidemic is increasing in Asia-Pacific and India Ocean. In Japan, the 

prevalence of obesity among 9-year-old boys has increased from 2.9% in 1970 to 

9.7% in 1997. In Malaysia, the prevalence of obesity has increased from 1% in 1990 to 

6% in1997 among 13- to 17-year-old adolescents. The increase of obesity in these 

areas is probably due to rapid economic change (10-12). In Thailand, data form 

Nutrition Division, Ministry of Public Health revealed that the prevalence of obesity 

has been increasing in all age groups (13). The cross sectional survey in 1998 

conducted by the Ministry of Public Health in a total of  9,252 children in nursery and 

primary school revealed the prevalence of overweight to be 12.1-14.8 %(14). The 

following are causes of overweight and obesity: youths appear to regulate their food 

intake over time when allowed to select their own food in clouding fast food and 

snacks (15); and decreasing physical activity and increasing time spent at leisure time 

activities that are more sedentary such as watching television and playing video games 

are also the factor (16, 17).  

 However, various studies in weight management in obese children either 

family based program (18), school based program (19) or nutrition counseling (20) 

have been shown the program effectiveness. It is the research question whether 

applying camp technique for nutrition education and physical activity in group will 

help children learn and practice for more successful behavior modification.   

 

General Objective 

 To apply and evaluate results of camp technique to weight management of 

school children. 

 

Specific Objective 

 1. To determine biological changes of the followings after camp 

implementation:   

  1.1 Weight 

  1.2 Waist circumference 
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  2. To study the effect of behavior modification using camp technique on 

followings: 

      2.1 Knowledge of obesity, eating and physical activity 

        2.2 Eating and Exercise behavior 

  

Primary Research Hypothesis   

 After camping experience the intervention group will have an 

improvement of their weight and waist circumference in comparison to the control 

group. 

  

Secondary Research Hypothesis  

       1. After camp the intervention group will have better eating behavior and 

more physical activity than the comparison group.    

      2. After camp implementation the intervention group will have improve 

knowledge about obesity. 

           

Definition of terms 

 Camp technique: the technique that arranged for groups of students to 

join specific activities particularly for weight management. The children were 

expected to learn about obesity, nutrition, food exchange, portion, behavior 

modification and physical activity. These will be linked up to how they can put them 

into practice. 

 Behavior modification: it is the field of psychology concerned with the 

analysis and modification of human behavior. It involves altering environmental 

events so as to influence behavior. Behavior modification procedures are used to help 

an individual to change significant behavior with the goal of improving some aspects 

of the person’s life. In this study, the key behaviors that are used for weight 

management include knowledge about a balanced diet the will to make healthy food 

choices, decreased inactivity and increased physical activity and more active exercise 

behavior in daily life (21).   
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 Childhood obesity: obesity is an excess of body fat that frequently results 

in a significant impairment of health (22-23). In this study we used the Thailand data 

form Nutrition Division, Ministry of Public Health criteria that weight for height 

greater than median + 2 SD (13).  

 Weight management: means by which a person can manage his or her 

body weight to reach their own optimal or normal body weight. It involves adopting a 

lifestyle that includes a healthy eating plan and regular physical activity. 

 Knowledge: in this study, it refers to knowledge about obesity cause and 

consequences, food and nutrition, physical activity and exercise.  

 Eating behavior: means the children eating habit whereas in this study 

good eating behavior is focused on balanced diet, ingesting the right kind of food and 

in the right proportions (low fat, high fiber) (24). 

 Physical activity and Exercise refers to the participants daily activity and 

then increased exercise or physical activity of at least 1 hour every day (25).  

 Nutrition status (13) 

Standard criteria were that Weight for height: 

Less than -2SD  =   underweight 

-2SD to 2SD  =   normal 

Greater than 2 SD  =   obese 

  

Expected outcome and benefits 
 We expected that after camp intervention the children would have a 

positive change in nutrition status and would improve their eating and physical activity 

behavior. In addition, this intervention is a practicable tool for children to reduce the 

severity of obesity and maintain healthy lifestyles throughout life. 
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Figure 1  Conceptual Framework 
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CHAPTER II 

LITERATURE REVIEW 

 

 

The review will be included as follows: 

2.1 Prevalence of obesity in school children   

2.2  Causes of obesity 

2.3  Growth and Development of school age children  

2.4  Health risk of obesity 

2.5  Treatment of obesity 

2.6  Weight management programs for children 

 

2.1 Prevalence of obesity in school children   

 The prevalence of obesity among school children ages 6-12 years in 

Thailand, as diagnosed by weight-for-height > 120% of the standard reference, rose 

from12.2% in1991 to 15.6% in 1993 (2). The data from Nutrition Division, 

Department of Health, Ministry of Public Health has revealed that the prevalence of 

obesity has been increasing in all age groups according to the National Health and 

Nutrition survey in Thailand. The results showed that the prevalence of over-nutrition 

in children was 4.8%in 1995 and increased to 13.4%in 2003 (13). In 2002, 

Pruenglampoo et al (26) determined the prevalence of obesity among school children 

in Muang district, Chiang Mai. A total of two thousand five hundred and thirty-seven 

students (1215 boys and 1322 girls) aged 6-15 years were assessed for nutrition status 

using the 1999-version standard growth reference (weight-for-height) of the Nutrition 

Division, Department of health, Thailand. The results showed that the prevalence of 

overweight and obese students were 3.8%, and 5.8%, respectively. Students in public 

schools and private schools exhibited over-nutrition at the percentage of 13.61 

(n=1206) and 17.65 (n=1331), respectively.  
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In 2005 Nation Health Foundation (supported by Thailand Research Fund) surveyed 

data from268 primary school (47,389 students) and found 17% were overweight or 

obese. 

 

2.2 Causes of obesity  

 Although the full mechanism of obesity development is not fully 

understood, it is confirmed that obesity occurs when energy intake exceeds energy 

expenditure. There are multiple etiologies for this imbalance and the rising prevalence 

of obesity cannot be addressed by a single etiology. Genetic factors influence the 

susceptibility of a given child to an obesity-conducive environment. However, 

environmental factors, lifestyle preferences, and cultural environment seem to play 

major roles in the rising prevalence of obesity worldwide (27). In a small number of 

cases, childhood obesity is due to genes such as leptin deficiency or medical causes 

such as hypothyroidism and growth hormone deficiency or side effects due to drugs 

(e.g. – steroids) (28). Most of the time, however, personal lifestyle choices and cultural 

environment significantly influence obesity. Although the mechanism of obesity is not 

fully understood, childhood obesity is classified by causes of obesity into two factors (29).   

 2.2.1 Genetic factors (Endogenous factors)  

 According to the mutation of a gene and set-point theory, the mutation of a 

gene celled obese or simply obese, is believed to disrupt hormonal signals that regulate 

the animal’s metabolism.  The genetic studies are not clear that genes reduce obesity. 

Except, obesity that have abnormal body shape such as Prader-Willi syndrome found 

abnormal chromosome causing low energy expenditure and more energy intake for the 

first of year life. Lawrence-Moon-Biedl syndrome is an obesity disease and includes 

an abnormal dysmorphic, such as retinitis pigmentosa, hypogonadism, mental 

retardation and polydactyly. Some believe that overweight associated hypothalamic 

appetite center is disturbed (6). In addition, obesity can be the result of mutations and 

polymorphisms of the neuropeptides and hormonal regulators affecting appetite and 

weight control, such as adrenergic receptor, leptin, Ob-R, SOCS-3, tumor necrosis 

factor (TNF), urocotin, orexin A and B, galanin, neurotensin and serotonin (4, 29-30). 
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 Obesity is important in the etiology of type 2 diabetes, and presents a 

major barrier to its successful prevention and management. Obesity develops when 

energy intake exceeds energy expenditure over time. A complex system has evolved to 

maintain energy homeostasis, but this is biased towards weight gain. Meal size is 

controlled by a series of short-term hormonal and neural signals that derive from the 

gastrointestinal tract, such as cholecystokinin, whereas others may initiate meals, such 

as the recently discovered hormone, ghrelin. Other hormones such as insulin and 

leptin, together with circulating nutrients, indicate long-term energy stores. All these 

signals act at several central nervous system (CNS) sites but the pathways converge on 

the hypothalamus, which contains a large number of peptide and other 

neurotransmitters that influence food intake. As energy deficit is most likely to 

compromise survival, it is not surprising that the most powerful of these pathways are 

those that increase food intake and decrease energy expenditure when stores are 

depleted. When energy stores are low, production of leptin from adipose tissue, and, 

thus, circulating leptin concentrations fall, leading to increased production of 

hypothalamic neurotransmitters that strongly increase food intake, such as 

neuropeptide Y (NPY), galanin and agouti-related protein (AGRP) and decreased 

levels of α-melanocyte-stimulating hormone (α-MSH), cocaine and amphetamine-

regulated transcript (CART) and neurotensin that reduce food intake and increase 

energy expenditure. The finding that mutations in leptin and POMC lead to severe 

early onset obesity in humans has highlighted the importance of these peptides in 

humans (31).  

 2.2.2 Environment factors (exogenous factors)  

 The most common contributing to obesity are environmental factors 

because nowadays people are over-consume fat-rich diets, excessively use of modern 

media and lack physical activity because of sedentary lifestyles.  

 2.2.2.1 Culture and environment 

 A nurturing environment promotes all aspects of growth and 

development for children - physically, mentally, and socially. This environment 

fosters self-esteem, body satisfaction, and a positive body image, qualities that 

facilitate health-promoting behaviors. It’s what’s inside that a count is a guide for 

dealing with children, such that the character, aspirations, talents, and gifts of all are 
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recognized and cultivated. Youth today need tools to empower them to combat our 

culture’s current extreme focus on appearance. This can be addressed through media 

literacy training, including analysis of marketing techniques and how the media and 

advertising affect culture and body image. Policies for creating a nurturing 

environment will also include adequate recognition of weight and size acceptance 

(32). A cross sectional study one thousand one hundred and fifty seven children in the 

second or third grade of kindergartens in Saraburi Province, Thailand founded the 

children at each percentile category in the urban and rural areas.  

The prevalence of overweight (p90 ± 97) was 22% in urban group, and 8.7% in rural 

group (33).  

 2.2.2.2 Physical activity and Energy expenditure 

  Total daily energy expenditure is made up of resting energy 

expenditure, diet-induced thermo genesis and energy expended during physical 

activity and recovery. Resting energy expenditure refers to the sum of the metabolic 

processes of the active cell mass required to maintain normal body functions and 

regulatory balance during rest. Resting energy expenditure accounts for about 60-75% 

of total daily energy expenditure, except in those children who are involved in high-

energy aerobic competitive sport. Physical activity includes types of bodily 

movements produced by skeletal muscles, and results in increased energy expenditure. 

It includes occupational work, household chores, and leisure-time activities that 

include exercise, athletic, and recreational activities. It accounts for between 15 and 

30% of Total daily energy expenditure (34).  

 Modern living conditions contribute to the obesity problem because 

they are associated with decreasing human activity. Comfortable ambience and lack of 

heavy work all contribute to reduced expenditure of calories. A large number of 

studies have shown that sedentary behaviors, like watching television and playing 

computer games, are associated with the increased prevalence of obesity. It has been 

hypothesized that a steady decline in physical activity among all age groups has 

heavily contributed to rising rates of obesity all around the world. Numerous studies 

have shown that sedentary behaviors like watching television and playing computer 

games are associated with an increased prevalence of obesity (35-36).  
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 In 2001 Thomas N found that television viewing often is considered 

one of the most modifiable causes of obesity in children. Children spend a substantial 

part of their lives in front of the television set. Recent parent-report and self-report 

data from a nationally representative sample of 3155 children indicate that 2- to 7-

year-old children in the United States spend an average of approximately 2.5 hours per 

day and 8- to 18-year-old children spend an average of about 4.5 hours per day 

watching television and videotapes and playing video games. When these data are 

combined with typical sleep data from children, it is found that children in the United 

States are spending more than 25% of their waking hours in front of the television set. 

Furthermore, African Americans and Latinos and children from families with lower 

socioeconomic status, those demographic groups at highest risk for obesity, tend to 

watch even more television than other US children (37).   

 In 2002 Ruangdaraganon N et al, study in Thailand founded the 

relationship between television viewing and obesity among Thai children. DESIGN: A 

one-stage cross-sectional national survey. SETTING: National communities in 

Thailand. SUBJECTS: Four thousand one hundred and ninety-seven children aged 6 to 

12 years old. RESULTS: By using the new national growth reference as a normative 

data, 262 (6.2%) children in this survey were obese. According to the caregivers, 62 

per cent of children watched television I to 3 hours per day. Children who spent more 

than 3 hours per day watching television were more likely to be obese than the 

children who watched television less with the odd ratio of 1.8 (95% confidence 

interval = 1.2-2.8). CONCLUSION: With a one-stage design for determining the 

association between television viewing and childhood obesity, Thai school age 

children who watched television more than three hours per day were more likely to be 

obese with statistical significance (38). So strategies to prevent excessive caloric 

intakes, to decrease time with TV/video/games, and to increase physical activity 

would be promising strategies to implement for obesity prevention and treatment. 

  2.2.2.3 Energy intake and eating habits  

 Over the last decades, food has become more affordable to larger 

numbers of people as the price of food has decreased substantially relative to income 

and the concept of 'food' has changed from a means of nourishment to a marker of 

lifestyle and a source of pleasure. Clearly, increases in physical activity are not likely 
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to offset an energy rich, poor nutritive diet. It takes between 1–2 hours of extremely 

vigorous activity to counteract a single large-sized (i.e., >=785 kcal) children's meal at 

a fast food restaurant. Frequent consumption of such a diet can hardly be counteracted 

by the average activities of child or adult (39). Childhood and adolescent obesity has 

become global as health western lifestyles, especially the intake of attractive energy 

dense food with an undesirable composition, increased consumption of animal fats and 

sugars and reduced consumption of dietary fiber, along with a lack of sufficient 

physical activity, spread insidiously and have resulted in an increasing prevalence of 

obesity in many countries. Regarding the frequency of food intake, the consumption of 

high-fat and salty snacks and carbohydrates, particularly bread, rice and pasta, has 

inexorably inched significantly higher and the frequency of consumption of fruit and 

vegetables was noted as significantly lower in overweight and obese (40). 

 Between 1970 and 1997, the United State Department of Agriculture 

(USDA) surveys indicated an increase of 118% of per capita consumption of 

carbonated drinks, and a decline of 23% for the beverage milk (41). Soft drink intake 

has been associated with the epidemic of obesity and sugar-sweetened drink 

consumption could be an important contributory factor. The odds ratio of becoming 

obese among children increased 1.6 times for each additional can or glass of sugar 

sweetened drink that they consumed every 6 day. In addition, when a quarter of 

children drank more than one serving daily, their BMI increased. The authors 

concluded that consumption of sugar-sweetened drinks was associated with obesity 

 in children. These figures approach or exceed the daily limits for total added sugar 

consumption recommended by the USDA. Among children of school age, total energy 

intake is positively associated with soft-drink consumption, ranging from an adjusted 

mean of 7650 kJ daily for non-consumers to 8435 kJ for those drinking an average of 

265 ml or more every day (42). 

 In Thailand, the most popular high fat food was fried chicken, 

sausages and cake, in order of preference as a preliminary study of Sirikulchayanonta (43). 

 

2.3 Growth and Development of school age children 

 Children aged 6-12 years who study in school, have frequent physical 

complaints (such as sore throats, tummy aches, and arm or leg pain) which may simply 
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be due to a child's enhanced body awareness. Behavior that a child engages in to be 

part of "the group" may need to be negotiated with parents. This will allow the child to 

have some conformity and group-standing, without crossing the boundaries of the 

family's behavior standards. Lying, cheating, and stealing are all examples of 

behaviors that school-age children may "try on" in learning how to negotiate the 

expectations and rules placed on them by family, friends, school, and society. An 

ability to maintain attention is important for success both at school and at home. A 6-

year-old should be able to focus on an appropriate task for at least 15 minutes. By age 

9, a child should be able to focus attention for about an hour (44). It is important for 

the child to learn how to deal with failure or frustration without decreasing self-esteem 

or developing a sense of inferiority. There will be significant differences in height, 

weight among children of this age range. Thus it is important to remember that genetic 

background, as well as nutrition and exercise, may influence growth. So training about 

eating, activity behavior and eating habits should start this age. 

 

2.4  Health risk of obesity 

 Childhood obesity is likely to challenge worldwide public health systems. 

Substantial consequences to physical and mental health, both short and long term, 

must be anticipated as follows (45): 

 Physical problems 

 2.4.1 Orthopedic 

 The presence of unfused growth plates and softer, cartilagenous bones of 

children, contributes to the occurrence of orthopedic abnormalities in obese children. 

Permanent damage to the femoral head may occur when dislocation occurs at the 

femoral growth plate (46). The incidence of slipped capital epiphyses is approximately 

3.4 per 100,000 children. Between 50% and 70% of patients with slipped capital 

epiphyses are obese (45) and approximately two-thirds of patients with bilateral 

slipped capital epiphyses are obese. Furthermore, slipped capital epiphyses occur at 

significantly younger ages among obese children than among non-obese children (47). 

 2.4.2 Cardiovascular and Dyslipidemia 

 Hypertensive children who continue to have high blood pressure into 

adulthood are more likely to have greater body weight, BMI, skinfold thickness and 
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substantially greater waist and hip circumferences. The mechanism by which obesity 

contributes to hypertension appears to be via hyperinsulinaemia, activation of the 

sympathetic nervous system and activation of the renin-angiotension system. All of 

these metabolic responses result in enhanced renal absorption of sodium and decreased 

natriuresis. The association of high cholesterol and abnormal lipoprotein levels, with 

the degree of childhood obesity (45). Those with childhood obesity had higher levels 

of LDL, cholesterol, triglycerides and lower HDL than the non obese (48). 

 Sirikulchayanonta C et al have done a preliminary study, on serum lipid 

profiles among primary Bangkok school children. Overall, there were 40% that had 

hypercholesterolemia with total cholesterol (TC) at ≥200 mg/dl and high low density 

lipoprotein cholesterol (LDL-C) at≥130 mg/dl. Overall, 5.4% had a high triglyceride 

(TG) level at 150 mg/dl. There was no association between lipid profiles and age, 

gender or nutritional status, except that a higher TG level was found among obese 

children than others (43).  

 2.4.3 Respiratory  

  As an individual becomes more obese, the muscular work required for 

ventilation increases. If the limitation of movement of the chest wall is great enough, 

CO2 retention occurs. This condition can lead to lethargy and somnolence. The CO2 

narcosis can also lead to periods of apnea that usually occur during sleep and 

exacerbate the problem of CO2 retention (49). Upper-body obesity is a risk factor in 

obstructive sleep apnea (OSA), and it is well documented that weight loss has a 

notable ameliorative impact on the occurrence of OSA. The relationship between the 

severity of OSA and the amount of weight lost is curvilinear with a progressively 

greater reduction in the number of obstructive incidents per hour during sleep as body 

weight continues to decrease (50).    

 2.4.4 Hepatic steatosis and cholelithiasis  

 Increased concentrations of liver enzymes are found in about 40-50% 

obesity-associated finding in children and adolescents (51), and arefrequently 

associated with fatty liver, fatty hepatitis, fatty hepatic fibrosis as well as cirrhosis. 

Hyperinsulinemia may play a role in the pathophysiology of steatohepatitis. However, 

obesity-associated abnormal liver enzymes disappear with weight reduction (52). 
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 2.4.5 Neurological 

 Idiopathic increased intracranial hypertension (for example, pseudotumorcerebri) 

usually presents withheadaches, vomiting, blurred vision or diploplia. It has been 

postulated that increased intra-abdominal pressure, due to obesity, causes increased 

pleural pressure and cardiac filling pressure which, in turn, results in increased 

resistance to venous return from the brain. Pseudotumor cerebri most often occurs in 

females in the third decade. However, a review of 57 patients with pseudotumor 

revealed that approximately 15% presented before the age of 20 y, and approximately 

90% of patients were obese. Epidemiological studies indicate a 14-fold increase in the 

presence of pseudotumor cerebri in patients with weights >10% above the ideal and a 

20-fold increase in prevalence in people with weights 20% greater than ideal. 

Conversely, obesity occurs in 30 ± 80% of children with pseudotumor, and it also 

accounts for the vast majority of cases not associated with infection, medication or 

underlying disease (53). 

 2.4.6 Abnormal glucose metabolism  

 Impaired glucose tolerance can be seen in obese children and adolescents, 

particularly in obese children with a family history of diabetes. It is not surprising that 

glucose intolerance and diabetes are among the most frequent morbid effects of adult 

obesity (52, 54). Type 2 diabetes, once virtually unrecognized in adolescence, now 

accounts for as many as half of all new diagnoses of diabetes in some populations. 

This condition is almost entirely attributable to the pediatric obesity epidemic, though 

heredity and lifestyle factors also affect individual risk. Of particular concern, a 

peripatetic state, consisting of glucose intolerance and insulin resistance, seems to be 

highly prevalent among severely obese children irrespective of ethnic group, even 

before formal diagnostic criteria for diabetes have been met.  

The emergence of type 2 diabetes in children represents an ominous development, in 

view of the macrovascular (heart disease, stroke, limb amputation) and microvascular 

(kidney failure, blindness) squealed (55). 

 

 Psychological problem 

 In addition to the medical complications associated with obesity, the 

juvenile-onset obese subject is also at risk for psychological morbidity. It has also 
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been shown that obesity tends to confer disability greater than that associated with 

other forms of chronic illness. This disability seems to be linked to the public nature of 

obesity. Peer group discrimination prompts parents to seek treatment for their obese 

child. Even young school-age children have been observed to view their overweight 

classmates as less desirable playmates. Overweight children are frequently teased on 

the playground and usually excluded from games. Obese children are under 

considerable psychological stress and are generally viewed by society as clumsy, 

unattractive, and overindulgent (56).    

  Middle childhood is a critical period for the development of body image 

and self-esteem. Monello and Mayer 50 have observed that obese girls often have 

obsessive concern with body image as well as expectation of rejection and progressive 

withdrawal. Studies by Stunkard et al suggest that women who became obese as 

children are likely to have persistent severe disturbances in body image. In contrast, 

adult women who became obese as adults demonstrate only minimal alterations in 

body image. Although some obese children appear to have low self-esteem, the actual 

prevalence of this problem is controversial. Studies by Allon, Sallade and Strauss et al, 

indicate decreased levels of self esteem in obese children as a group. However, other 

studies report normal levels of self-esteem. Differences in age, race and 

socioeconomic status (SES) of the subjects studied may account for the discrepant 

findings. For instance, low self-esteem in childhood is not a characteristic of obese 

minorities. In the only longitudinal study of self-esteem among obese children, 

Klesges et al demonstrated that over a two year period, self-esteem decreased as body 

fat increased (53). 

 As indicated by the preceding review, the health and social consequences 

of childhood obesity are substantial. The short-term and the long-term risks are largely 

confined to more severely overweight children and adolescents so that the once rare 

orthopedic, endocrinal, gastroenterological, pulmonary and neurological consequences 

will become far more commonplace. Consequences are also of significant public 

health importance. Thus, treatment and prevention of obesity in childhood are each 

essential. Unfortunately, both remain problematic. Such treatment approaches, if 

confirmed, require intensive treatment and close patient follow-up. In addition, 
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population-based programs which have focused on school-based interventions in older 

children have produced only minimal changes in nutrition status. 

 

2.5 Treatment of obesity 

 Almost all researchers agree that prevention could be the key strategy for 

controlling the current epidemic of obesity. Prevention may include primary 

prevention of overweight or obesity, secondary prevention or prevention of weight 

regains following weight loss, and avoidance of more weight increase in obese persons 

unable to lose weight. Until now, most approaches have focused on changing the 

behavior of individuals through diet and exercise. It seems, however, that these 

strategies have had little impact on the growing increase of the obesity epidemic. 

While about 50% of the adults are overweight and obese in many countries, it is 

difficult to reduce excessive weight once it becomes established. Children should 

therefore be considered the priority population for intervention strategies. Prevention 

may be achieved through a variety of interventions targeting built environment, 

physical activity, and diet. Some of these potential strategies for intervention in 

children can be implemented by targeting preschool institutions, schools or after-

school care services as the natural setting for influencing the diet and physical activity. 

All in all, there is an urgent need to initiate prevention and treatment of obesity in 

children (57). 

 The primary goal of interventions in childhood obesity is the regulation of 

body weight and fat with adequate nutrients for growth and development. The 

interventions are associated with positive changes toward healthier status in the 

physiologic and psychological sequential of obesity (58).   

 

2.5.1  Dietary management 

 The dietary goals for patients and theirs families include well-balanced, 

healthy meals as well as a healthy approach to eating. The simplest strategy of 

reduction in or elimination of a high-calorie diet is the reduction in or elimination of 

specific high-caloric foods such as chips, ice cream, soft drinks, and fried foods (5). 

Moreover, the education for overweight patients about foods and eating habits that 
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facilitate weight control is an essential component of all weight management 

strategies. 

Healthy Foods 

Kids, especially younger ones, will eat mostly what's available at home. 

That's why it's important to control the supply lines — the foods that are served for 

meals and have on hand for snacks. Follow these basic guidelines (24): 

1. Insert fruits and vegetables into the daily routine, aiming for the 

goal of at least five servings a day. Be sure you serve fruit or vegetables at every meal.  

2. Choose healthy snacks by keeping fruits and vegetables on hand and 

ready to eat. Other good snacks include low-fat yogurt, peanut butter and celery, or 

whole-grain crackers and cheese.  

3.  Serve lean meats and other good sources of protein, such as fish, 

eggs, beans, and nuts.  

4.  Choose whole-grain breads and cereals so children get more fiber. 

5.  Limit fat intake by avoiding deep-fried foods and choosing healthier 

cooking methods, such as broiling, grilling, roasting, and steaming. Choose low-fat or 

nonfat dairy products.  

6.  Limit fast food and other low-nutrient snacks, such as chips and 

candy. But don't completely ban favorite snacks from your home. Instead, make them 

"once-in-a-while" foods, so kids don't feel deprived, but rewarded.  

7.  Limit sugary drinks, such as soda and fruit-flavored drinks. Serve 

water and low-fat milk instead. 
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Table 2.1 Ratio of energy distribution 

 

  Protein: Fat: Carbohydrate 10: 30: 60 

Age(year) Weight 

(kg) 

Energy 

(kcal) 

protein 

(g) 

Fat 

(g) 

carbohy

drate 

(g) 

Calcium 

(mg) 

Male 

9-12 

 

33 

 

1700 

 

40 

 

55 

 

260 

 

1000 

Female 

9-12 

 

34 

 

1600 

 

40 

 

55 

 

240 

 

1000 

From: Nutrition Division, Ministry of Public Health, Thailand 

  

Table 2.2 The portion size of food in each day for normal Thai school children (59)  

Group of food 1,700 kcal 1,600 kcal Unit 

Rice  7 7 Scoop 

Vegetable  12 12 Spoon 

Fruit  3-5 3-4 Portion 

Meat  6-8 6-8 Spoon 

Milk  1-2 1-2 Glass 

 

2.5.2 Increase physical activity and reduce physical inactivity 

 Increased physical activity is another approach to reduce physical 

inactivity. New researches in weight management of childhood obesity have shown 

the interest in the role of the reduction of time spent on sedentary behavior or 

inactivity. The percentage of children who are overweight has more than doubled over 

the past 30 years. Although many factors are contributing to this epidemic, children 

are becoming more sedentary. In other words, they're sitting around a lot more than 

they used to. According to the American Academy of Pediatrics (AAP), the average 

child is watching about 3 hours of television a day. And the average kid spends 5 1/2 

hours on all media combined, according to the Kaiser Family Foundation. Parents 

need to ensure that their children are getting enough exercise. So, how much is 

enough? According to the 2005 dietary guidelines from the U.S. Department of 
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Agriculture (USDA) and the Department of Health and Human Services (HHS), all 

children 2 years and older should get at least 60 minutes of moderate to vigorous 

exercise on most, preferably all, days of the week. In addition to providing more 

practical advice on how to give your child a healthy, balanced diet, the new dietary 

guidelines also suggest that kids eat more fruits, vegetables, and whole grains. 

Everyone can benefit from regular exercise. A child who is active will: 

  1. Have stronger muscles and bones 

  2. Have a leaner body because exercise helps control body fat  

  3. Be less likely to become overweight 

  4. Decrease the risk of developing type 2 diabetics 

  5. Possibly lower blood pressure and blood cholesterol levels  

  6. Have a better outlook on life  

Table 2.3 Also, here are the current activity recommendations for children, 

according to the National Association for Sport and Physical Education 

(NASPE): 

Age Minimum Daily 

Activity 

Comments 

Infant No specific  

Requirements 

Physical activity should encourage motor  

Development 

Toddler 1 1/2 hours 30 minutes planned physical activity and 60  

minutes unstructured physical activity (free 

play) 

Preschooler 2 hours 60 minutes planned physical activity 

AND 60 minutes unstructured  

physical activity (free play) 

School age 1 hour or more Break up into bouts of 15 minutes or more 

 

 It's also important to remember that young children should not be inactive 

for prolonged periods of time - no more than 1 hour unless they're sleeping. And 

school-age children should not be inactive for periods longer than 2 hours. One of the 
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best ways to get children to be more active is to limit the amount of time spent in 

sedentary activities, especially watching TV or playing video games. The AAP 

recommends that children under the age of 2 years watch no TV at all and that screen 

time should be limited to no more than 1 to 2 hours of quality programming a day for 

children 2 years and older (25). In 1998 Mo-suwan L et al (60) evaluated the effect of 

a school-based aerobic exercise program on obesity indexes in preschool children. 

Two hundred ninety-two pupils from 2 kindergartens in Hat Yai municipality, 

Songkhla, Thailand were included in this study. A specially designed daily exercise 

program, included a 15 min walk before beginning the morning class and a 20 min 

aerobic session after the afternoon nap, 3times a week was carried out for 29.6 week. 

At the end of the study, a reduction in the prevalence of obesity in the exercise group 

was greater than that in the control group. The researchers concluded that a school-

based exercise program could prevent BMI gain. In another study: in 2000, Epstein et 

al compared the influence of targeting the decrease in sedentary behavior and increase 

physical activity in the comprehensive treatment of obesity in 8-12 year old children. 

The results showed that targeting either decreased sedentary behaviors or increased 

physical activity was associated with a significant decrease in the percentage of 

overweight and body fat, and the improvement of aerobic fitness. Moreover, time 

spent on physical activity and exercise was increased and targeted sedentary time was 

decreased during the 2 year treatment in both groups (61).    

2.5.3 Behavioral modification 

 In obesity management, behavior modification is used for making a 

systemic change of eating, exercise, and other behavior that are thought to contribute 

to obesity (62). The techniques that are most applicable to the treatment of children 

obesity include (62-65): 

2.5.3.1 Self-monitoring 

  Self-monitoring is the cornerstone of most obesity treatment programs 

because behaviors implicated in the cause of obesity (such as overeating or lack of 

physical activity) can occur with being realized by individuals. Self-monitoring 

includes keeping records of foods and quantities eaten, along with the time and setting 

of consumption. In addition, type and duration of physical activity are recorded. Self-

monitoring increases the awareness of maladaptive patterns.   
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 2.5.3.2 Stimulus control 

 Stimulus control involves identifying the environment cues that are 

associated with overeating and inactivity. Caregivers are instrumental in this process. 

By modifying environment cues, caregivers are changing the obese child’s 

microenvironment and helping them to achieve targeted behavior change. 

 2.5.3.3 Social reinforcement 

Social reinforcement is an important component of behavior modification programs. 

Praise is a very powerful, positive approach to support behavior change. Caregivers 

should praise their children’s good behavior as soon as they notice it to ensure that 

children will make the connection between the specific behavior and praise. 

 2.5.3.4 Modeling 

  Modeling is an important part of a helper’s role. In order to facilitate 

behavioral change in children, parents should be instructed not to do in front of their 

children things that should not be imitated and to model behaviors that they want their 

children to repeat. For example, consumption of high fat snack foods should be done 

outside of home and away from a child’s view. It is important for caregivers to provide 

good health habits for imitation.  

Changing Stripes (66) 

 Have you ever tried to be better at doing homework, playing a sport, or 

learning to play an instrument? Have you wished that things were different for your 

family, or have you attempted to be more active and eat healthier? Below you will find 

six stages that are important to change. If we know what stage we are in, then we can 

have a better idea of how to work at change. 

 Ignore the problem: A person is not aware of a problem or a need to 

change anything. A person may also not want to change. Get information to see if 

change makes sense. Check it out. 

 Get a clue: The person is thinking about the good parts of change and 

the costs of making a change. Share thoughts of change. Weigh the costs against the 

benefits. 

 Now what: The person knows that a change would help. Tell others 

that have decided to make a change and start thinking about a goal. 
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 I am ready: The person makes a plan that will work for him or her. 

Make a step-by-step plan for change. Talk with others about things that have worked 

or not worked for them. Plan how to get around the obstacles that might come up. 

  Try it: The person takes action and moves forward with the plan. Make 

changes if needed. Keep an eye on how the plan is working. 

  Encourage: The person seeks help to stay on plan and helps others 

with their plans. Check in with family, friends, and teachers about how your progress 

is going. Share the good and the bad. Be excited that you are making change happen. 

 

  Stimulus control and environmental management involve controlling 

the stimuli to eating; remove stimuli and elimination of family style, such as 

modifying the amount of foods eaten, the types of food consumed and the frequency 

of eating. Some techniques to reduce the stimulus control of eating include making 

servings of foods look larger by using small plates and cups, keeping foods in a 

covered container, shopping and preparing foods, and avoiding eating when watching 

television or doing  other sedentary activity, doing something that makes it impossible 

to eat. 

 

2.6 Weight management programs for children 

 “Weight management” is defined as the adoption of the healthful and 

sustainable eating and exercise behaviors indicated for reduced disease risk and 

improved feelings of energy and well being. Weight management should at the very 

least include training in lifestyle modification with the following goals (67):  

1. Gradual change to a healthful eating style with increased intake of 

whole grains fruits and vegetables. 

2. A nonrestrictive approach to eating based on internal regulation of food 

(hunger and satiety). 

3. Gradual increase to at least 30 minutes of enjoyable physical activity 

each day.     

 The primary purpose of weight management is to achieve and maintain 

good health through a stable weight and can be identified as follow: 
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 2.6.1  Family-based programs  

 The family environment is one of the strongest influences on the risk of 

obesity in children. A family-base intervention is appropriate for children. Parents and 

caregivers have an important influence on eating and physical activity habits of 

children.   

  In 1998 Yamborisut U  et al (18)  studied a in primary school grades 4-6, 

a total of 139 children who had BMI between 24.4-24.9 and were randomized into 

three groups: group one children and parents/caregiver received a weight control 

guideline booklet (WCGB); in group two only children received WCGB; group three 

was the control group. Researchers visit and give nutrition education every two weeks  

for 3 months and the reduction of energy intake, energy, protein and fat in group one 

was more than groups two and three. 

 In 2004, Golan M and Crow S reported the long term outcome of 

overweight children having a family-based health-centered approach. Fifty of the 60 

children who participated in the original study were located 7 years later, and their 

weight and height were measured. At the point of the 7-year follow-up, the children 

were 14 to 19 years of age. Repeated measure of ANOVA was used to test differences 

between the groups regarding percent overweight at different time-points. Results 

showed that mean reduction in percent overweight was greater at all follow-up points 

in children of the parent-only group compared with those in the children-only group. 

Seven years after the program terminated, the mean reduction in children’s overweight 

was 29% in the parent-only group vs. 20.2% in the children-only group. At 7 years 

after program termination, the mean reduction in childhood overweight was 

significantly higher in children of the parents only group than in those of the child-

only group was higher than in the child-only group. The researchers concluded that the 

treatment of childhood obesity by having parents as the exclusive agents of change 

was superior to the conventional approach over the long term (68). 

 2.6.2  School-based programs 

 WHO 2000: The introduction of an obesity prevention program in school 

is justified for a number of reasons. Teachers can assist parents and doctors in 

identifying children at risk of obesity through educational programs. In addition, the 

start of schooling corresponds to a period of increased risk of weight gain when 
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children begin to become independent, vary their diets and activity patterns with their 

new environments.    

 In 2004 Jame J et al studied whether a school-based educational program 

that aimed at reducing consumption of carbonated drinks could prevent excessive 

weight gain in children. 644 children aged 7-11 years were recruited in the trial. The 

intervention focused on the in school nutrition educational program over one school 

year. At 12 months of the study, the percentage of overweight and obese children 

increased in the control group but decreased in the intervention group. The results of 

this study showed that a school-based educational program to discourage children 

from drinking carbonated drinks reduced the prevalence of overweight and obese 

children in the school (19).    

 2.6.3 Primary-care-based program 

 WHO 2000: this is a program to manage childhood obesity through a 

primary care has received little formal assessment; its potential role appears to be 

undervalued and underutilized. Frequent contact with health professionals from early 

age of life has been identified as one of the most important strategies for the effective 

management of overweight and obesity in children.   

 2.6.4  Nutrition Education and Counseling  

 The effective nutrition counseling is a combination of nutrition education 

and behavioral counseling to help patients acquire the skills, motivation, and support 

needed to alter their eating behaviors (20). Valverde M et al (69) observe that nutrition 

education based on helping children accomplish small permanent modifications in 

eating habits would be effective in controlling weight gain in the long-term. They 

selected 198 obese children for 1-year education activities regarding dietary 

counseling and individual visits. Dietary counseling was to offer information to the 

children so that they could have independence in their eating choice but must be 

restricted in their excessive ingestion of energy dense found quantities in daily meals. 

Individual visits were provided monthly by the nutritionist, pediatrician and 

psychologist. After the 1-year program, relative weight at the last visit was 

significantly lower when compared with initial relative weight for the whole sample. 

A significantly better outcome of relative weight was obtained when six or more visits 

occurred during the whole sampling time parsed. Their results indicate that good 
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outcomes can be obtained in program using nutrition education focused on a small 

modification of eating habits. 

   In 2006 Narisara S (70) Produced a study which was to determine the 

effectiveness of a nutrition counseling intervention that included a behavior 

modification technique within a weight control reduction program in 45 obese school 

age children, who were randomized into two group: the control group and the 

intervention group. Both groups received a nutrition education class at the beginning 

of the study. Children and their parents/caregivers in the intervention group attended 

individual nutrition counseling every 6 weeks during the 6-month study. At the end of 

study, the reduction of weight-for-height z-score in the counseling group was 

significantly greater than that of the control group.  

 2.6.5 Camping Program 

 In 2000, Gatelyet PJ al (71) reported a longitudinal investigation 

incorporating repeated measurements before and after a 8 week intervention and after 

the 44 week follow-up period, involving 64 boys and 64 girls, aged 12.6±2.5 years in 

Massachusetts, USA. The program utilized structured fun-base skill leaning physical 

activities 5.5 hr/day, moderate dietary restriction (1400 kcal/day) and behavior 

modification in an education programme. The primary aims of the intervention were to 

reduce body mass and promote the maintenance of the reduction in body mass using 

an alternative to standard exercise prescriptions. Results over the 8 week intervention 

showed significant reductions in body mass were obtained. During the 44 week 

follow-up, significant increases were noted in body mass, body mass index (BMI) and 

stature, but as expected there were large variations in responses. One year after the 

initial measures had been taken mean body mass and BMI were lower than at the start 

of the intervention.  

 In 2002 Boonnak A et al (72) reported participation in summer camp for 

obese children has the following objectives: to promote their perceived self-efficacy, 

to make an adjustment to their consumption and exercise behavior, and to make them 

aware of the effects of obesity. The activities of the project comprised of education 

relating to obese children and their parents, restriction of energy intake to 800 K cal/d, 

participation in group activity, exercise, and visual education without administration of 

weight control tablets for 4week, 5 day/week. After completing the summer camp, 

Copyright by Mahidol University



Monrudee  Chokprajakchad                                                      Literature Review / 26 

group meetings were held occasionally to assess their perceived self-efficacy. The 

result of monitoring the behavior of 20 obese children participating in project with 

BMI ranging from 26 to 41 kg/m2, age range of 10-15 years, assessment on the last 

day of the summer camp and 12 weeks after the last day found that obese children had 

an increased perceived self-efficacy and were increasingly aware of their ability to 

control their weights, understanding that they could decrease their weight without 

needing weight control pills. 

 In 2004, Pietro M et al (73) evaluated whether camps may help to improve 

eating habits. Forty-one children, 21 males and 20 females (BMI>97 percentile, 

weight excess>30%, Tanner stage 1) agreed to participate in an 8 day camp. After a 1-

year follow-up, parent of each young participant gave informed consent and stayed 

with their children during the first day of camping, then once more time in a week and 

finally, at the end of camp. During camping and after 1-year follow-up, obese children 

had 5 slightly hypo caloric meals a day (Basal Metabolism (BM) x 1.2). Children 

played or participated to a physical activity programme for at least three or four hours 

a day. During seven days before camping, obese children kept a special diary of their 

eating habits and physical activity. Measurements carried out by plicometry, 

bioelectrical impedance, metabolic and hormonal evaluations, showed a significant 

reduction of skinfolds, as well as glycemic and insulinemic response to the oral 

glucose tolerance test. These results suggest that camps may help to improve the 

nutritional and physical education and psychological outcomes of obese children.  

 In 2005 Paul JG et al (74) studies evaluate the effectiveness of a residential 

weight-loss camp program for overweight and obese children. A total of 185 

overweight children (mean age: 13.9 year) enrolled in one of four consecutive 

programs between1999-2002(intervention group) were compared with 94 children of 

similar ages who were not camp attendees, i.e., 38 overweight children and 56 normal-

weight children. The intervention group attended a 6week (maximum) summer 

residential weight-loss camp. The program included a daily schedule of six 1-hour, 

skill-based, fun, physical activity sessions, moderate dietary restriction (Energy intake 

was based on an approximation of basal metabolic rate). Energy was provided as 3 

meals plus 1 snack each day (55%as carbohydrate, 30%as fat, 15%as protein), and 

group-based educational sessions. All children were assessed for body weight, height, 
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and other anthropometric measures, blood pressure aerobic fitness, self-esteem, and 

selected sports skills. Results camper, who stayed for a mean of 29 days, lost 6.0 kg, 

reduced their BMI by 2.4 units, and reduced their  BMI SD score by 0.28. Fat mass 

decreased significantly (from 42.7-37.1 kg), whereas fat-free mass did not change.  

In contrast, both comparison groups gained weight during this period. Camp attendees 

also showed significant improvements in blood pressure, aerobic fitness, self-esteem. 

Longer durations of stay were association with greater improvements in outcome.  

 Nowadays many treatment of obesity have used dietary interventions to 

affect negative energy balance. However, it has been noted that some subjects 

undertaking dietary interventions may become susceptible to over-eating and success 

in dietary programmes is limited. It has been suggested that obesity may be due to a 

lack of physical activity. Physical activity is necessary to increase energy expenditure, 

decrease appetite, positively affect eating behavior, improve cardiovascular function 

and psychological well being (71).This study included many programs such as family-

based programs, school based programs, and nutrition education using camping. 

Camping was intended to evaluate the overall effects of a multifactor intervention of 

reducing body mass in children.  
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CHAPTER III 

MATERIALS AND METHODS 

 

 
 This chapter describes the research methodology approaches adopted in 

this study, and consists of research design, population and sample selection as well as 

research instruments, data collection and data analysis. 

 

3.1 Research Design 
 This study was a Quasi – experimental, in which one school was assigned 

to be an intervention group whereas another school was assigned to be a control group. 

 

3.2 Population and sample   
 3.2.1 Population  

 The population in this study was made up of overweight or obese children 

whose ages were between 9-12 years studying in primary school. 

     3.2.2  Selection of school 

 The schools were the private schools that have similar characteristics 

including similar size social, economic, status and environment. 

 There were 242 private schools in 17 districts of Bangkok and 

classified by size into three classes; 44 large size of school (over 1,140 students), 61 

medium size of school (570-1,140 students) and 137 small size of school (≤ 570 

students). Then two out of six large schools in Bangrak district were randomly 

selected, Assumption Primary School and Bangkok Christian College. Assumption 

Primary School was drawn to be the intervention school and Bangkok Christian 

College to be the control group. They were seminaries number of students, health care 

activity, internal environment and external environment around schools area. 

 

 

Copyright by Mahidol University



Fac. of Grad. Studies, Mahidol Univ.                                     M.Sc. (Public Health) / 29 

 3.2.3 Selection of sample 

  All Participants were recruited by using the following criteria: 

Inclusion criteria 

 1. Children who are overweight or obesity. 

 2.  Children who voluntarily participated the program.  

 3.  Children who allowed by their parents to join the program. 

Exclusion criteria 

- Children who had underlying diseases or limitations for exercise such 

as, heart disease, asthma, etc 

    

                 Big private school at Bangrak District  

     6 schools 
 

                                                                                     Randomly selection and           

                                                                          voluntarily of schools  

 
 2 schools 

 
                                                                                    Drawing method 

     

  

        Intervention group                                                      Control group 

 Assumption Primary School  Bangkok Christian Collage    

113 Students      160 Students 

             Students with underlying disease 

 and/or non response had been excluded from the study 

57 Students                                                                      50 Students 

                           

   Students who attend the study 

        
          43 Students                                                                      50 students 

      

Figure 2  Sample Selection 
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3.2.4  Study subjects 

Selected students who met required criteria 

There were 113 and 160 students in Assumption Primary School 

(Intervention schools) and Bangkok Christian College (Control group) who met the 

inclusion criteria. Informed consent form was obtained from 57 and 50 parents in 

Assumption Primary School and Bangkok Christian College, respectively. However, 

only 43 students in the intervention group joined the program. 

 

3.3 Sample size (75) 
 Sample size was estimated based on difference of mean weight within groups.   

 

 
     
        n    =    (Zα + Zβ) 2(σ1

2 + σ2
2)            

                              (µ1 - µ2)2 

  

µ1 = mean weight of base line  

µ2 = mean weight of 8th weeks after intervention 

σ1 = standard deviation of base line 

σ2 = standard deviation of 8th weeks after intervention  

σ1 =  10.34  σ2 =  7.12  

µ1 =  60.5   µ2 =  55.5 

µ1 - µ2 = 5 

Assigned: α =  0.05      ; Zα =  1.96 

     β =  0.2        ; Zβ   =  0.84  

 

n =           (1.96+0.84)2 (10.342 + 7.122) 

                           (5)2 

       =  49.42 (Sample size = 50) 
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Difference of mean weight ratio were set at 2, 3, 4 

 µ1 - µ2 = 2 ; n = 308.75 (Sample size = 309) 

 µ1 - µ2 = 3 ; n = 137.2 (Sample size = 137) 

 µ1 - µ2 = 4 ; n = 77.18 (Sample size = 77) 

 
 The researcher select the difference of mean weight at base line and mean 

weight 8th weeks after intervention = 5 kg. (µ1 - µ2 = 5) because the researcher expect 

the intervention group to lost weight at the rate of 2-3 kgs. per month.  Another main 

reason for use this number is that the less difference of mean weight will give the large 

sample size. The limitations of the student were staffs, budget and venue to hold with 

a larger sample size. 
 

3.4 Duration of the study 

Preparation 
period

baseline
survey

Intervention
period

Follow up

4  wks 1 wks

2 day 4th wks 8th wks

 
Figure 3  Activities of the study 

 

Duration of the study was 4 months which consisted of the followings. 

Preparation period: preparation of team, intervention program and questionnaires 

for data collection (4 weeks) 

Baseline survey: questionnaire, anthropometric assessment (1 week)  

Intervention period: 2 days of camp intervention 
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Follow up: follow up and evaluation 4th and 8th weeks after camp 

 

3.5 Data Collection 
 3.5.1  Questionnaires 

 3.5.1.1 Self-administered Questionnaires for general characteristics 

were collected using a completed form by parents or caregivers and children at 

baseline before camp intervention. 

 3.5.1.2 Interviewed Questionnaires for eating habits and physical 

activity behavior which was assessed three times: at baseline, at 4 weeks, and 8 weeks 

afterwards respectively. This was done by the researcher. 

                     3.5.1.3 Knowledge Assessment, a questionnaire assessed twice: 

before the camp intervention started (first day of camp) and at the end of the camp 

intervention (last day of camp).  

       3.5.2 Anthropometric 

  Anthropometric assessment in weight, height, waist circumference: was 

performed 3 times: at the beginning camp intervention, then after 4 and 8 week of 

follow-up. 

 

3.6 Research Instruments 
 3.6.1 Self-administered Questionnaires for general characteristics 

 This Questionnaire was composed of 2 parts as follows:  

 Part 1: Demographic characteristics and health history of children and 

parents 

 Part 2: Family history and environment  

3.6.2 Interviewed Questionnaires for eating habits and physical 

activity behavior 

  This Questionnaire was composed of 2 parts as follows: 

  Part 1: Eating behavior has 20 items  

  Part 2: Physical activity behavior has 8 items 
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 The total is 28 items. The questions were adapted form previous study of 

Golan M (76): Reliability and validity of the Family Eating and Activity Habits 

Questionnaire.  

 

Eating behavior has 20 items (total score = 60) 

Item 1, 2, 3, 4, 5, 15, 16, 17, 18, 19, and 20: Eating pattern  

Item 6, 7, 9, 10, 11, and 12: High calorie diet  

Item 8: Milk  

Item 13 and 14: Dietary fiber  

Physical activity behavior has 8 items (total score = 24) 

 Item 3, 4, 5, 6, 7, and 8: Physical activity pattern 

Item 1 and 2: Exercise 

The frequency of measurements 1 month ago was scored form 0 never to 3 always 

(total = 84) as follows: 

 Never mean never done  

 Sometimes mean 3-4  times/week 
 Usually mean 5-6  times/week  

 Always mean     every day 

 The statement in the questionnaire had both positive and negative meaning 

with following criteria: 

1. Positive statement (positive behavior) 

 Part 1: Eating behavior has 6 entries such as 1,3,13,14,15,19 

 Part 2: Physical activity behavior has 5 entries such as 1,2,6,7,8 

 Score assigned 

 Never  =  0 score 

 Sometimes   =  1 score 

 Usually  =  2 score  

 Always  =  3 score 

2. Negative statement (negative behavior) 

  Part 1: Eating behavior has 14 entries such as  

2,4,5,6,7,8,9,10,11,12,16,17,18,20 
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 Part 2: Physical activity behavior has 3 entries such as 3,4,5, Score 

assigned 

 Never  =  3 score  

 Sometimes   =  2 score 

 Usually  =  1 score  

 Always  =  0 score 

 

 3.6.3 Knowledge Assessment 

 Questionnaire was designed to measure knowledge about obesity factors 

such as food, nutrition status, causes of obesity, obesity controls and preventions, etc. 

This part contained 12 items. The questions were multiple choices (4 choices). One 

score was assigned to a correct answer of one question. Scores ranged from 0-12.  

Item 1-3 measured knowledge about nutrition status 

  Item 4-7 measured knowledge about food and nutrition 

  Item 8-10 measured knowledge about eating behaviors 

  Item 11-12 measured knowledge about physical activity and exercise 

 

 Development of Questionnaires 

  1. Reviewed related literature, relevant theories, preliminary studies 

and a framework of the study design. 

  2.  Constructed the first draft of the questionnaire.  

  3.  Submitted the questionnaire to advisor and professional to check for 

validity, then the researcher revised the questionnaires. 

  4. Pilot testing of the questionnaire with 30 children (outpatients at 

Ramathibodi Hospital), who had similar characteristics to the students in this study. 

 Reliability 

 Cronbach's Alpha Coefficient in SPSS 11.5 was used to analyze the 

question of eating and physical activity behavior .The coefficient reliability value was 

0.76, and also the question of knowledge assessment with the coefficient reliability 

value was 0.76. 
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3.7 Anthropometric assessment  
 All Anthropometric data were measured and collected by the same 

researcher throughout the period of study.  

 3.7.1 Weight 

 Body weight was measured using a digital weighing scale (Seca, 

Germany). The children were weighed in the student uniform with empty pockets and 

without shoes. The body weight as recorded to the nearest 0.1 kg. 

 3.7.2 Height 

 Height was measured to the nearest 0.1 cm. with a wall-mounted 

stadiometer under the following condition: standing without shoes on horizontal 

surface and stretching the body upward to full extension.   

 Weight-for-Height using of growth chart of Thai standard, Ministry of 

Public Health (MOPH, 1999) 

 3.7.3 Waist Circumference 

 Waist circumference was measured to the nearest 0.1 cm. using a 

measuring tape past umbilical landmark.  

 

3.8 Intervention Design 
 3.8.1 Camp program for behavior modification 

 The goal of the camp program was to encourage healthy eating and 

exercise behavior. The approach to weight management started with healthy eating 

behavior and physical activity.  The researchers gave knowledge about healthy weight, 

which, a balance between the energy intake and the energy expenditure. This camp 

intended to help the children in eating behaviors modification. These behaviors 

included healthy food choices, receiving a balanced diet, eating regular times and 

exercising leading to a new healthier lifestyle.  

 3.8.2 Step of investigation 

3.8.2.1 Preparation period 

1.  Met the directors of the two schools for permission of the 

study. 

2.  The researcher met children and parents or caregiver, 

introduced and explained the purposes of the research.  
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3. The subject’s parents or caregivers were informed of 

their human rights protection and who asked them to sign the consent form. 

4.  Children and parents or caregiver, who met the inclusion 

criteria and voluntarily participated in the research were asked to complete their 

demographic data and questionnaire.  

3.8.2.2 Pretest period 

Data was collected by the assessment of weight, height, and waist 

circumference.  

3.8.2.3 Intervention period 

Two day camp was held in the intervention school. There were 6 

topics during camp implementation as the followings: 

    - Knowledge about obesity 

    - Nutritional status and growth chart 

    - Open mind for your health 

    - Food exchange and good eating behaviour 

    - Nutrient labeling  

    - Effective weight control and exercise   

3.8.2.4 Follow up period 

After intervention at the 4th and 8th weeks, the researcher recollected 

the data by distributing a questionnaire about eating and exercise behavior, nutrition 

status, etc as in the pretest period. 

 

3.9 Data analysis 
 The statistics used for analysis data corresponded to the general research 

question and hypothesis. The design of this study involved two groups in three periods 

(pretest, posttest and follow up) process. Data was entered in SPSS version 11.5 

NO.12345 (Ramathibodi Hospital, Mahidol University) (p < 0.05). Statistical analyses 

were performed as follows: 

 3.9.1 Descriptive statistics mean (standard deviation) frequencies (%) 

were used to describe demographic and other background information of the study 

population. 
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 3.9.2 The independent t-test was used to compare the differences between 

groups for continuous data (e.g. weight, height, waist, knowledge, money expense, 

exercise and eating behavior. 

3.9.3 Chi-square test was used to compare the differences for category 

data (such as demographic and other background information) between the 

experimental group and the comparison group. 

 3.9.4 Repeated measure ANOVA was used according to a study design in 

which subjects are measured at more than one time. This was applied to areas whether 

weight, height, waist circumference, physical activity and eating behavior were 

different between groups after receiving interventions. 

3.9.5 The paired t-test statistics was analyzed to examine the difference of 

knowledge at pre-test and post-test in the experimental group and the comparison group. 

 

3.10 Ethics for human 
 The participants were informed of their human rights as indicated in the 

consent form. The researcher clearly explained to children and parents that the 

purposes of the study and the data collection procedure including its duration and the 

expected outcomes. They were assured that their participation was on a voluntary 

basis (children whose parents or caregivers are willing to participate and gave consent 

form for this study) and that they could withdraw their participation at anytime during 

the procedure if they wished and that their decision to withdraw from the study would 

not affect them in any way. In addition, the children were informed that the data 

collected from them would be kept strictly confidential and would be presented as 

group data with no specific names used.  

Camping activity 

There were six activities designed for the camping. 

Activity 1: ‘Obesity!’ Is it threatening the new generation? 

 Objective: 

1. Provide information about childhood obesity to students including 

causes, health impact, prevention and treatment. 

2. Students were able to adapt knowledge to use in changing student 

behaviours to prevent the overweight problem.   
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 Activity: Lecture 

 Tools:   Power Point  

 Process: 

1. Students attended the lecture. 

2. Asking question after the lecture. 

 Time:   Lecture  30  minutes 

   Question 10  minutes 

Activity 2: ‘Nutrition status’ 

 Objective: 

1. Acknowledge students on nutrition and how to evaluate nutrition 

status in children. 

2. Being aware of the student’s current nutrition status.  

 Activity:  

 Learn by graph 

 Tools:  Weighing machine, Height measurement and growth chart, Pens 

 Process: 

1. Instruction lecture on how to evaluate nutrition status using Growth 

chart. 

2. Measure height and weight of the children.  

3. Students plotted height and weight on the growth chart. 

4. Students read the result from the graph and conclude their current 

nutrition status. 

5. Explanation how to do and evaluate in each step.  

 Time: 1 hour. 

Activity 3: ‘Open mind’ 

 Objective:  

 Children and coach know each other and can get along.  

 Activity:  ‘On the same boat’ 

 Tools: Paper and Pen for each student 

 Process:  

1. Children and coaches sit together in a circle. 
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2. Everybody introduced themselves, the reason why joined the camp, 

and what expected to receive after finish. 

3. Instructor and children agree on the camping rules. 

4. Coaches and children divide into five groups by the colour on their 

name tag. 

5. Sitting in group. Name the group and get to know each other among 

the group. Then, select group representative to introduce group members to other 

groups. 

 Time: 30 minutes 

 Activity 4: ‘Food Exchange and Nutrition Flags’ 

  Objective:  

1. Children understood the concept of food exchange, appropriate food 

proportion and nutrition flag. 

2. Children would explain about how much and proportion of food 

should be eaten in one day. 

3. Children knew about food that cause overweight and diet food. 

Activity 4.1: ‘Good Proportion Good Body’ 

 Tools:  

1. Nutrition flag and calories labelling 

 (4 pieces of paper and magic pen)  

2. Food model 

3. Paper and pen for each students 

 Process:  

1. Divide students into five groups by the colour on their name tag. 

2. Students will go to each five bases including (1) nutrition flag and 

food that should be avoided (for 1,400 calories), (2) rice and flour, (3) vegetable and 

fruit, (4) meat eggs and milk and (5) oil, sugar and salt. (In each base, there is a tag 

post for calorie per one consumption unit.). Each group will go round to visit all five 

bases. Instructor in each base will introduce the group for the appropriate food 

proportion from suggestion food model. 

 Time: 10 minutes per base, 5 bases, is totalled to 50 minutes 

   10 minutes for conclusion. Total time is 1 hour. 
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Activity 4.2: ‘Teen cares about their body’ 

  Tools:  

1. Nutrition flag and calories labelling 

 (4 pieces of paper and magic pen)  

2. Food model 

  Process: 

1. Divide students to five groups per the colour on their name tag. 

2. Get student to sit in a group, have them calculate appropriate calorie 

consumption for one day from food proportion per nutrition flag. The most fast and 

correct one will be the winner. 

3. Instructor conclude on food proportion require per one day for 

children, focusing on the proportion for diet (1,400 kcal) which will be the goal for 

this camping.  

Time: 10 minutes per base, 5 bases, is totalled of 50 minutes 

   40 minutes for group discussion  

   Total time is 1 hour 30 minutes. 

 Activity 5: ‘Nutrition Label’ 

 Objective:  

1. Student can read and understand nutrition label. 

2. Student can choose snack and food with good nutrition. 

 Activity: ‘Smart choose with label’ 

 Tools:  

1. Nutrition flag poster 

2. Snack pack and milk box with nutrition label 

3. Light tag poster 

4. Paper, pen and colour pencil 

 Process: 

1. Instructor read and explain the nutrition label especially the number 

of how much of calorie, sugar, fat, and sodium. 

2. Instructor applies each group of food from the nutrition label to the 

colour of traffic light. 
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3. Get student to sit in a group, give them 10 of snack packs, 10 pieces 

of paper for colour the traffic light, pen and colour pencil. 

4. Student need to colour the light per the information on the nutrition 

label on snack packs. The most fast and correct one will be the winner. 

5. Instructor concludes on how important to study nutrition label 

before buying food.   

  Time: 1 hour 

 Note: 

  Traffic colour lights are help in selecting food and avoid unhealthy 

food such as food with high calorie, high fat and high sugar. Each traffic light colours 

represent food in each group as follow; 

 Red light means food with high fat and high sugar which 

provide high calories. This group of food should be avoided and reduced.  

 Yellow light means food with medium fat and sugar which 

provide medium calories.  This group of food can be eaten in a limit amount.  

 Green light means food with low fat and sugar which provide 

low calories. This group of food can be eaten in appropriate amount. 

Activity 6: ‘Effective weight control and good eating behaviour’ 

 Objective:  

1. Students are able to collect all information on how to control weight 

and apply in daily file after finish the camping. 

2. Students are able to apply knowledge from the camp for their eating 

choices and how to exercise. 

Activity 6.1:  ‘I can do it’ 

 Tools: Paper and Pen 

 Process: 

1. An each group paper and pen each to design food and eating 

behaviour planning using ‘Planning Table’. 

2. Have the student figured out how to keep weight control after finish 

the camp and have them designed their own weight control plan including menu for 

meal and exercise plan per day (Time 20 minutes). 
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3. Group representative present their ideas. The group which can 

propose the most popular ideas and most well present will win. 

4. Instructor commented and summarized all the methods to control 

weight and eating behaviour after finish the camp.   

 Time: 1 hour 

* During camp the intervention group must be exercise for 1 hour per day. 
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CHAPTER IV 

RESULTS 

 

 

 Two primary schools were (i.e., Assumption Primary school and Bangkok 

Christian College enrolled into the study. Students of Asssumption Primary schools 

were assigned to receive the intervention program while those students of Bangkok 

Christian College were assigned to be control group.   For Assumption Primary 

school, 113 students were obesity but only 43 students were willing to participate with 

the study. For Bangkok Christian College, 160 students were obesity but 50 students 

had participated. Characteristics (i.e., weight, height, and waist circumference) 

between participate and non-participate groups were compared, table 4.1, and found 

they were not significant different.  

Therefore these participated students should be the representation of their 

population for this study. 

Table 4.1  Comparisons of anthropometric assessment between participate and non-

participate students: Descriptive 

Subjects  

School Participate group Non participate 

group 

 

P-value 

Assumption Primary school N = 43 N = 70  

    Weight (kg.)      61.1 (10.3)     60.2 (10.2) 0.627 

    Height (cm.)          150.2 (7.4) 150.2 (6.9) 0.971 

    Waist circumference (cm.)    87.9 (6.7)   87.6 (6.9) 0.804 

Bangkok Christian College N = 50 N = 110  

    Weight (kg.)   56.1 (5.7)   56.2 (6.9) 0.938 

    Height (cm.) 143.9 (5.8) 143.9 (6.1) 0.985 

    Waist circumference (cm.)   85.8 (5.7)   86.3 (5.8) 0.594 

Values are (SD) 
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Students’ characteristics at baseline of these two groups were described 

and compared, Table 4.2. We found that both groups were similar in age (p=0.075), 

waist circumference (p=0.096), eating behavior (p=0.835), physical activity behavior 

(p=0.739) and pocket money per day (p=0.928). However, they were different in 

weight and height, in which mean weight and height of the intervention group (60.5 kg 

and 149.8 cm) were higher than the control groups (56.1 kg and 143.9 cm).  

Table 4.2 Comparisons of baseline characteristic between the intervention and the 

control groups: Independent t-test 

Characteristic Intervention 

group(N=43) 

Control 

group(N=50) 

p-value 

Age (year) 10.9 (0.1) 10.6 (0.6) 0.075 

Weight (kg) 60.5 (9.8) 56.1 (5.7) 0.013 

Height (cm)        149.8 (6.9)        143.9 (5.8)   <0.001 

Waist circumference (cm) 87.9 (6.7) 85.8 (5.7) 0.096 

Eating behavior (score) 36.0 (5.7) 36.2 (6.1) 0.835 

Physical activity (score) 10.4 (3.9) 10.7 (4.5) 0.739 

Pocket money (baht)   55.1 (16.5)   55.5 (24.3) 0.928 

Values are (SD) 

 

Nutritional status of students and parents’ characteristics were also 

described, as in table 4.3.  The intervention group had higher overweight (44.2%) than 

the control group had (26.0%). However, this was not significant different (p = 0.052).  

The nutrition status of the parents in both group were majority overweight- obesity. 

The majority of the parents graduated Bachelor degree or higher, has owner business 

or self-employed and family income over 50,000 baht/month. Consumption food 

practices in family that majority of the subjects in both the intervention and the control 

groups are prepared by parents (30 and 32 student, respectively) and the majority of 

the consumption practices in school of both groups are prepared by school kitchen (39 

and 49 students, respectively). There was no difference between groups for family 

history chronic disease (i.e., hyperlipidemia, type 2 diabetic mellitus, hypertension, 

cardiovascular disease).  
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Table 4.3 Baseline characteristics of the intervention and the control groups:         

Chi-square test 

Characteristic Intervention group Control group p-value 

Children-Nutritional status 

    Overweight 

    Obese 

 

19 (44.2) 

24 (55.8) 

 

  13 (26.0) 

  37 (74.0) 

 

0.052 

Father-Nutritional status* 

    Normal  

    Overweight-Obesity  

 

7 (16.3) 

         36 (83.7) 

 

   8 (16.0) 

        42 (84.0) 

 

0.968 

 

Mother-Nutritional status* 

    Normal  

    Overweight-Obesity  

 

           4 (9.3) 

         39 (90.7) 

 

  15 (30.0) 

35 (70.0) 

 

0.311 

 

Father-knowledge 

   < Bachelor  

   ≥ Bachelor 

 

11 (25.6) 

33 (76.7) 

 

10 (20.0) 

40 (80.0) 

 

0.435 

 

 

Mother-knowledge 

   < Bachelor  

   ≥ Bachelor 

 

15 (43.9) 

28 (65.1) 

 

11 (22.0) 

39 (78.0) 

 

0.125 

Father-career 

    Employment 

    Private official 

    Owner business 

    Government 

    Other 

 

2 (4.7) 

 5 (11.6) 

28 (65.1) 

3 (6.9) 

  5 (11.6) 

 

4 (8.0) 

12 (24.0) 

29 (58.0) 

4 (8.0) 

1 (2.0) 

 

0.208 
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Table 4.3 Baseline characteristics of the intervention and the control groups:        

Chi-square test (Cont.) 

Characteristic Intervention group Control group p-value 

Mother-career 

    Employment 

    Private official 

    Owner business 

    Government 

    Other  

 

3 (6.9) 

10 (23.3) 

20 (46.5) 

1 (2.3) 

           9 (20.9) 

 

2 (4.0) 

11 (22.0) 

24 (48.0) 

 6 (12.0) 

        7 (14.0) 

 

   

0.416 

 

Family income (baht/month) 

    < 50,000  

    > 50,000 

 

10 (23.3) 

          33 (76.8) 

 

18 (36.0) 

       32 (64.0) 

 

0.314 

Food consumption: family  

    Self cooking 

    From shop 

    Eating out 

 

30 (69.8) 

 7 (16.3) 

 6 (13.9) 

 

32(64.0) 

 9(18.0) 

 9(18.0) 

 

0.390 

 

Food consumption: school  

    School lunch program 

    Cafeteria at school 

 

4 (9.3) 

39 (90.7) 

 

1 (2.0) 

49 (98.0) 

 

0.147 

Family history of chronic 

disease 

    Diabetes mellitus  

    Hypertension and 

Cardiovascular 

    Hyperlipidemia 

    Multiple 

 

 

  6 (13.9) 

            5 (11.6) 

1 (2.3) 

31 (72.1) 

 

 

  8 (16.0) 

         3 (6.0) 

  5 (10.0) 

34 (68.0) 

 

 

0.332 

Values are N (%) 

* normal BMI = 18.5- 22.9, Overweight-obesity (BMI > 22.9), if this was mentioned 

in methodology, just ignore this 
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The outcomes of interest among groups were described and compared in 

table 4.4. These outcomes were measured at 4 and 8 weeks after having intervention. 

Repeated measurement ANOVA was applied to compare means of the outcomes after 

receiving intervention. Since these measurements at baseline were quite different 

between groups, values at baseline were therefore adjusted in repeated measurement 

ANOVA by including them as co-variables.  We found that the overall mean weight of 

the intervention was a little higher than the mean weight of the control group, i.e., 59.7 

versus 56.2, respectively. After adjusting for baseline weight, the mean weights of the 

two groups were not significant different (p = 0.267). Eating behavior was assessed 

using questionnaire with 20 items. The scores ranged from 0 to 3, higher scores refer 

to better in eating behavior. Means of eating scores were significantly higher in the 

intervention group than the control groups (41.5 versus 39.9, p = 0.031). Waist 

circumference and physical activity of the two groups were not significantly different, 

i.e., corresponding means were87.6 versus 86.3 (p = 0.093) and 13.22 versus 13.03    

(p = 0.817), respectively.  

Table 4.4 Comparison of mean weight, waist circumference, eating and physical 

activity in the intervention and control group, baseline and after the 

experiment: Repeated measurement ANOVA 

 Outcome                          Group Time(after experimental) 

  4 wk                8 wk          overall 

p-value 

Weight (kg)                  Intervention 

                           Control 

59.9 59.5              59.7 

56.1                 56.3              56.2 

0.267 

Waist circumference    Intervention 

  (cm)                           Control 

87.6             87.5              87.6 

  86.2                 86.4              86.3 

0.093 

Eating behavior        Intervention 

                                     Control 

  42.3                 40.8              41.5 

  39.3                 38.5              39.9 

0.031 

Physical activity        Intervention 

                                     Control 

  13.3               13.1              13.2 

  13.2                 12.9              13.0 

0.817 

 adjusting for baseline values 
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We have also explored a percent weight change after receiving intervention. 

This was calculated by (weight at baseline – weight after intervention at 4
th

 or 8
th

 

week)/ weight at baseline x 100. The overall means of percent weight change were 

1.4% and - 0.3% respectively in the intervention and control groups. This means that 

the intervention group has lost in weight 1.4% whereas the control has weight gained 

0.3%. However, this was not significantly different (p = 0.224). 

 

Table 4.5 Comparison of percent weight change at 4
th

 and 8
th

 weeks after receiving 

intervention between two groups: Repeated measurement ANOVA 

% Weight Change group 

4
th

 week after 

experimental 

8
th

 week after 

Experimental 

overall p-value 

Intervention 1.0 1.7 1.4 0.224 

Control            -0.1               -0.4   -0.3  

 

Within the intervention group was explored further by considering whether 

students had increased, reduced, or maintained their weights after receiving 

intervention at 4
th

 and 8
th

 weeks.  As describe in Table 4.6, 4
th

 and 8
th

 week after 

experiment the majority of the students had at least maintained or reduced weight  

at the 4
th

 and 8
th

 weeks (34 and 36 students, respectively). 

 

Table 4.6 Comparison of actual weight in the intervention group after the 

experiment:  Descriptive 

Values are N (%) 

 

 

 

Actual weight  Follow up period 

Study group (N=43) Reduce 

 

Equal 

 

Increase 

 

Weight 4
th

  27 (62.8) 7 (16.3) 9 (20.9) 

Weight 8
th

  32 (74.4)          4 (9.3) 7 (16.3) 
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Since the overall means of eating behavior scores were different according 

the two groups, we have explored to see what items were different, as shown in Table 

4.7. We found that the intervention group had higher mean scores at the 4
th

 and 8
th

 

weeks in the item of dietary fiber, milk, and high calorie diet than the control group. 

 

Table 4.7  Describe item mean eating behavior scores between the intervention and 

control groups: Descriptive 

Mean score group 

Baseline  4
th

 week after 

experimental 

8
th

 week after 

experimental 

Intervention 

 

   Eating pattern 21.0 21.5 

 

 

21.9 

   High calorie diet 11.0 12.5 11.7 

   Milk   2.5  3.0  2.7 

   Dietary fiber   1.5  5.2  4.4 

total 36.0 42.2 40.7 

Control 

 

   Eating pattern  

 

 

21.2 

 

 

21.5 

 

 

21.7 

   High calorie diet 10.0 11.8 11.5 

   Milk  2.5   2.5   2.3 

   Dietary fiber  2.5   3.3   3.0 

total 36.2 39.3 38.5 

Values are  

 

As shown in Table 4.8, baseline the experiment the intervention and 

control groups showed no difference in mean of physical activity behavior ( =10.4, 

=10.7, respectively). And after the experiment had no difference and mean score 

higher in both group. 
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Table 4.8 Comparison of mean score physical activity behavior in the intervention 

and control group baseline and after the experiment: Descriptive  

Mean score Group 

Baseline  4
th

 week after 

experimental 

8
th

 week after 

experimental 

Intervention 

 

   Physical activity pattern 

 

 

8.3          10.7 

 

 

10.7 

   Exercise  2.1 2.6  3.4 

total          10.4          13.3 13.1 

Control 

 

   Physical activity pattern 

 

 

8.9 

 

 

11.2 

 

 

11.1 

   Exercise 1.8   2.0   1.8 

total          10.7 13.2 12.9 

Values are  

Students were also assessed knowledge in nutrition and physical activity at 

baseline and after receiving intervention. The scores ranged from 9.7 to 10  As shown 

in table 4.9, mean scores before receiving intervention in the intervention and the 

control groups were very similar, i.e., 9 and 9  (p=0.096). After experiment the 

intervention group had a significant higher mean score of knowledge than the control 

group. 

Table 4.9 Comparison of mean nutritional and physical activity knowledge scores at 

baseline and after experiment in the intervention and the control groups: 

Paired t-test   

Nutritional and physical 

activity knowledge score 

Before 

experimental  

 

After 

experimental  

p-value 

 

Intervention group (N=43)   9.7 (1.8) 10.0 (1.5) 0.004 

Control group (N=50)   9.0 (1.8)   9.0 (1.6) 0.096 

Values are (SD) 

*This part contained 12 items, total 12 score.  
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CHAPTER V 

DISCUSSION 

 

 

 The presented research hypotheses were that the students in intervention 

group who all had weight-for-height >2 SD have received behavior modification 

program using camp technique to improve the following aspects: knowledge, blood 

pressure, eating and physical activity behavior. Research findings relating to the 

hypotheses are discussed in this chapter. 

   

 General characteristic of the subjects 

 Hypothesis one: After camping experience the intervention group had no 

improvement of their weight and waist circumference in comparison to the control 

group. 

 The 4
th
 and 8

th
 week after camp the majority of the subjects in intervention 

group had reduce of weight (27 and 32 students, respectively) however there was no 

significant difference in weight and waist circumference in both intervention and 

comparison group.  

            Regular exercise or physical activity is a salient part in maintaining good 

health and when combined with a health eating regime were a great way to regulate 

weight because it can reduce mean weight Savoye et al. (77) studied the effects of a 

weight management program on obese adolescents demonstrated a reduction in BMI 

(p<0.001) and body fat percent (p<0.001) at 1 year after program. After 2 years, the 

decrease in BMI was still significant (p=0.004) and body fat percent remained 

improved. Gately PJ and et al (71) study the effects of a weight reduction program by 

using summer camp and the camp programme can be seen successful given that 10% 

of subjects continued to reduce body mass and a further 43% of subjects had a lower 

body mass than when they enrolled on the programme. In addition, 26% of the 

subjects reduced their BMI during the 44 week follow –up. Effectiveness of weight 

reduction was measured in terms of knowledge, attitude, practice, weight.  
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 The result from several researches shown that the effective eating 

behaviour modification that reflect to the change in weight need the camping or 

activity and the follow up period for some amount of time.   In this study, the camping 

period set at 2 days and follow up period was only 8 weeks might be too short due to 

the limitation of facilities. Beside the inadequate of the study period, social supports 

from teachers and families had not been well constructed after intervention for 

sustainable healthy eating behavior.  At the beginning, our study intended to have 

parents to join the camp and gain more knowledge about obesity, eating habit, food 

choice and food portion so that they could apply knowledge to improve children eating 

and physical activity behavior at home.  However, there were only few parents that 

joined the camp so it was not really effective to the result. Researcher expected the 

intervention group to lose weight at the rate of 2-3 kgs. per month, this might be too 

difficult for children to reach that point. Increasing duration of intervention, 

cooperation of parents and teachers, including school support may cause improvement 

of weight management. 

 

 Hypothesis two: After camping experience the intervention group has 

better eating behavior and more physical activity than that of the control group.    

 After camp the subjects in intervention group had better eating behavior 

than before the experiment (p<0.005) and there was no difference in physical activity.     

 It was shown in our study that after camp intervention, there was 

significant change in eating behavior in the intervention group but no significant 

change in physical activity. The eating behavior, where mean scores of high calorie 

diet, low fat milk and dietary fiber increased from 11.0 to 12.5, 2.5 to 3.0 and 1.5 to 

5.2, respectively. In addition, the study by Stevens et al (78), comparing dietary 

changes after the experiment in the intervention group and the control group, it 

appeared that the control group consumed greater high-fat diet than the intervention 

group. The children in the intervention group have learned about a balance diet and 

portion size of food, and then they could select healthy food for themselves. Students 

have learned about how much food to consume and food proportion have opportunity 

to try to weigh food in proper proportion per each meal from camp: the freedom from 

fat weight loss program combined nutrition education, a low-fat dietary pattern, 
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exercise, behavioural self-management, and social support. The results showed that 

mean weight loss for participants at 6 month mean caloric consumption declined from 

1,928 kcal at enrolment to 1,554 kcal.  

 The children in intervention group in this study said “They want to lose 

weight in order to have good body shape and not to being teased by friends they have 

learned about adequate diet and food proportion have opportunity to see the food 

model and portion size per each meal.” So in this study the result showed that those in 

the intervention group got average scores of knowledge, improved eating behaviour 

which was higher than those in the control group.  

 The physical activity program of Gately PJ (71) was successfully 

implemented in the camp program with fun-base skill-learning approach to physical 

activity and sport which aimed to improve children’s skill in a variety of sporting 

situations so that they would improve in self confidence and performance and 

therefore be more likely to maintain these activities. In our study, there was no 

difference in physical activity may be interventions because children and parents did 

not aware of the importance of exercise. They spent majority of time for studying in 

class and extra tutorial class. 

 Hypothesis three: After camping experience the intervention group has a 

improve knowledge about obesity. 

 Knowledge about obesity 

 After experimental, it was found that the intervention group improved their 

knowledge of obesity was statistically significant (p<0.005), so hypothesis one was 

accepted.  

 The intervention group’s knowledge was improved after their participation 

in the program including the group discussion. After the intervention, the group had 

activities, discussed issues of concern issued and gained more knowledge. This was 

consistent with the study of Ponthananikorn S (79) who studied the effects of an 

integrated nutrition and behavior modification model for weight management in 

children. After the experiment, it was found that, the intervention group had improved 

their knowledge about management before the experiment, but no change was found 

in the control group. Traditionally social psychologists have proposed that a three 

phase process exists which consistently begins with knowledge acquisition, attitude 
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development and behavioral change. In most research and evaluation studies in 

nutrition education one finds that knowledge, attitude and practice or knowledge, 

attitude and behavior are the dependent variable being measured. One assumed 

relationship among knowledge, attitude and behavior specifies that as a person 

receives more information on nutrition and health, a person will change attitudes and 

behavior (80). 

 Results of the present study confirm the importance of camp program 

intervention in helping participants improve knowledge and eating behavior and but 

weight and waist circumference it is difficult to quantify changes.  

    

 

   

  

    .  
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CHAPTER VI 

CONCLUSION AND RECOMMENDATIONS 

 

 

 This study was a Quasi-experimental study research using a pretest-

posttest design. The main objective was to study the effectiveness of behavior 

modification applying the camping technique for weight management. The subjects 

consisted of obese students whose mean ages were between 10-11 years student in a 

big private school at Bangkok province and who all had weight-for-height >2 SD of 

according to reference from Thai standard, Ministry of Public Health. Those Students 

of Assumption primary school was the intervention group (consisting of 43 students) 

and students of Bangkok Christain College was the comparison group. The experiment 

was conducted from February 2009 to May 2009. This program was designed to let 

the intervention group join the following activities: knowledge about obesity, 

nutritional status, growth chart, food exchange, nutrient label, exercise, physical 

activity and self-control to provide opportunities for stimulus control, self observation 

and self reinforcement to change eating and physical activity behavior after the 

experiment. A two day program activities included group activity, brainstorming, and 

eating and physical activity was given to the intervention groups. The data were 

collected by questionnaires before and follow up twice after the experiment program in 

both groups.  

 Data were analyzed using mean, standard deviation, percentage, 

independent sample t-test, pair t- test, and repeated measurement ANOVA.   

 The findings of this study could be summarized based on the hypotheses as 

follows:   

 1.  After camping experience the intervention group had no improvement 

of their weight and waist circumference in comparison to the control group. 

 2.  After camping experience the intervention group had better eating behavior 

than before the experiment (p<0.005) and there was no difference in physical activity.             
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 3. After camping experience the intervention group had improve 

knowledge about obesity and there was no difference in the comparison group 

(p<0.005). 

 

Recommendations for application of Research Findings 

 1. The involvement and cooperation of family and teacher should be 

encouraged, cheerful and increase camp period including longer follow up time for a 

sustainable outcome. 

 2. The program can be effectively carried out with other target groups or 

other health problems by applying the contents and methods appropriate to those 

groups and their situations.  
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APPENDIX A 
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��� ���������	
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�������������������ก������� ����������ก���� 3 ���� ����
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������� 1 !"��#$%���&� �
 2 (�� (��%
� 1 !"��#$%���&��
 8 !"��$+ 

(��%
� 2 !"��#$�"��,���,����$+�������$"���
 9 !"�  
������� 2 �ก
���ก���.(�ก���ก�����/0, ก����กก1�$��ก���$+ก��ก���%��ก��2�
 	
��(��+�1����!����3ก�
 %���4�� 28 !"� 
������� 3 ������%�ก��4�����/0, (�"��4$�� 24 	���/��) 
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��
0��+
/0	��ก���ก���$+/�,�"��(��&� 
 24"%�������,1�	
����!�����������2��(�$+����ก���$����%1� �$+/���(��,1����24"
,��%
ก!"�(��,�������������ก%
��
� 

 
 
 
 
 
 
 
 

 

Copyright by Mahidol University



Monrudee   Chokprajakchad                                                                                              Appendices / 66 

           IDBBBBBBBBB 
            ���/�����/�DBBBBBBB. 

 
������� 1 ����������ก����ก������������ ! 
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����   /����(��,1�$�2�	��������$+%1��,�����4��� � $�2�	������� (  ) 4�"�!"�,���%
�(��ก��
,�������������ก%
��
� (>#"�ก,�������>#"(��) 
>#"(�����������   ,���������:;ก����3ก..................... 
"����� 1  

1.  ��8 (��3ก)  (  ) 	��  (  ) 4<�� 
2.  �ก�����%
�....................�����.............................�.8. ...................���
..................�D...............�����  
3.  %
���#�%
�(��(��&�"................................................................................................................ 
     ......................................................................................../%�8��%;.................................. 
4. ��:
%
�(��(���+��ก (  ) %��/%�8��%; 
   (  )  %��&��9=
�; %
���#�  .................................................................... 
   (  )  %��E-mail................................................................................. 
5. ก��8�ก9� 	�����+���D%
�................................../����
��..................................................... 
6. ���
%
�������"��..................................................�D 
7. ��3ก����$#ก,�%
�....................................2��1�����
��"��..................................................       
8. ��3ก�
/�,��+�1�(��4���&�� 
  (  )  &���
 
  (  )  �
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"����� 2 ������#���	$��	$����%�&����#���� 
1. �O��
���2��"��!��%����
���	�ก%���4��...........................,� 
 
                       �
�'$������'���ก$�ก 
           0��+/0	��ก�� 
    ��1�4��ก(กก.) �����#�(��.)    
����   .................. ..................             ....................... 
�����   .................. ..................             ....................... 
�
�-�"�� �1����.......,�    �+�
(��$1������ก���
��ก&��"��  
1. ���
.........�D.........����� .................. ..................              ....................... 
2. ���
.........�D.........����� .................. ..................               ....................... 
3. ���
.........�D.........����� .................. ..................              ....................... 
4. ���
.........�D.........����� .................. ..................        .......................      
5. ���
.........�D.........����� .................. ..................                 ....................... 
                         4����4(
: ,1���=/��2	",��  
              BMI (�1�4���>#"%
��
���
≥20�D) 
             WT/HT(�1�4���>#"%
��
���
<20�D) 
                     
 
2. ��+��(���3��X��2�,���,��� (�	�� ��� ��� �#X ��� (� ���) 
              &���
    �
     ,���������:;!��>#"�X��ก����3ก 
���4���        (  )     (  )             ............................. 
,������/$4�(�#�      (  )     (  )              .............................. 
&!���2��$����#�         (  )     (  )             .............................. 
/�,4��2��$+4$���$���       (  )     (  )             .............................. 
����?(/����+�
)       
...................................        (  )     (  )             .............................. 
 
 
 

Copyright by Mahidol University



Monrudee   Chokprajakchad                                                                                              Appendices / 68 

3. ���&�"���!��,���,���(������� 
 (  )  �"��ก��� 10,000 ��% 
 (  )  10,000 Z 30,000 ��% 
 (  )  30,000 Z 50,000 ��% 
 (  )  ��กก��� 50,000 ��%  
   4. ก��8�ก9�      ����              �����           >#"�ก,���
 ��+��8�ก9�       (  )    (  )    (  ) 
 ��:��8�ก9�       (  )    (  )    (  ) 
 ��+ก�8�
���(�       (  )    (  )    (  ) 
 ���<<�(�
                   (  )    (  )    (  ) 
 �#�ก������<<�(�
      (  )    (  )    (  ) 
  5. ��	
� 
      ����              �����           >#"�ก,��� 
 ����"��         (  )    (  )    (  ) 
 ���ก������9�%                  (  )    (  )    (  ) 
 :
�ก������(��       (  )    (  )    (  ) 
 !"���	ก��/��[����4ก��                 (  )    (  )    (  ) 
 ����?�+�
        (  )    (  )    (  ) 
 6. ���	�ก2�,���,���!��%����43��"��ก��ก��,��,
���1�4��ก!����3ก4���&�� 
 (  )  &���43��"�� ����+....................................................................................................... 
 (  )  �43��"�� ����+........................................................................................................... 
 7. �#����ก�������+%����4��!��,���,���%�������24<�,�� 
 (  )   ��
���+ก����� 
 (  )   ������4���1���3��#� 
 (  )   �����+%��(���"����4�� 
 8. ก�������+%����4��!����3ก%
�/����
�� 
 (  )  �1�&���ก�"��       (  )  /����
�����4�24"  (  )  ������ก�"��,"�2�/����
�� 
 9. ��3ก&�"�������&�/����
�����$+...........................��% 
  2	"���� ,����4���$+!��....................��% 
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������� 2 ����������ก����ก��()"&ก$$�ก�$�$&*+	��%ก�$�
�ก&�ก$$�,����&"!$%�
��������#-ก 
(�#-ก�!/�0��"��) 
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!"�2��#ก4���>�� �������������%
�("��ก��%���ก��
ก�+%1�4����\���(�(� �"��ก����กก1�$��ก�� ก��ก���%��ก�� �$+ก������+%����4�� !�24"
�����=����&�"�\���(�(�2��(�$+!"��
,����
���ก�"����
��2�(��,����������� �������+/�	�;ก��
8�ก9������   
 
 /����(��,1�$�2�	������� �$+%1��,�����4����$�2�!"�,���%
�(��ก��,�������������ก
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��
���
��!"�$+ 1 ,1�(�� ก���$��ก(������ก=];����
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 &���,��$� 4������ 2� 1 �����%
�>�����&���,�%1��$�  
 ���,����  4������ 1-3 ���(�������4; 
 ����,����  4������  4-5 ,����(�������4; 
     ��+�1�  4������ %1� 6-7 ���(�������4;   
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                        IDBBBBBBBBBBBB..  
������,����%
�BBB..BB 

���/�����/�DBBB..BB 
"����� 1 ����������ก����ก��()"&ก$$�ก�$�$&*+	  
 

�.(�ก���ก�����/0, 
&���,� 

�$� 
��� 
,���� 

���� 
,���� 

��+�1� 

1. �����+%����4��,�� 3 ����                     
2. �����+%����4���ก�� 3 ����     
3. �����+%����4�������	"�     
4. �����+%����4��4$����ก��$�20.00 �.                        
5.�����+%����4����+�0%!���$+!��4���
ก����!"���� 

    

6. �����+%��!��!��,
��� �	�� ���^����%��     
7. �����+%��!��4��� �	�� �,"ก,!���O� ,&�8ก�
�, 
��1����$�, ��1�4��� 

    

8. ��������
��(��     
9. �(����1�(�$2���4��     
10. �����+%����4���������4���_���;_#�                  
11. �����+%����4��%
���
���+ก���"����:
ก��%��      
12. �����+%����4��%
��
&!����#� �	�� !"�����&ก� 
�ก�ก+%� 

    

13. �����+%��>$&�"     
14. �����+%��>�ก     
15.�����+%����4��	"�?�,
��������$+��
��ก���
ก$�� 

    

16. �����+%����4������ก��%1�ก��ก�������? �	�� 
�#/%�%�8�;, �$���ก��; 

    

17. ������
��4��%
�	����"����+&��4��ก3�+
�����+%�� 
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�.(�ก���ก�����/0, 
&���,� 

�$� 
��� 
,���� 

���� 
,���� 

��+�1� 

18. ������#"��ก�����$"���4�����&��4��ก3�+�����+%��
(����4�� 

    

19. ����`$�ก/0	��ก��ก����$��ก������4��     
20. ��ก24"�����$ก��(�����"����4��4���!��     
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"����� 2 ก�$�
�ก&�ก$$�,����&"!$%�
����  
 
 
 �.(�ก���ก����กก��ก�� 

&���,� 
�$� 

��� 
,���� 

���� 
,���� 

��+�1� 

1. ��กก1�$��ก��������"�� 30 ��%
(�����     
2. �$��ก
a����ก��� 30 ��%
(��,����     
3. �#/%�%�8�;��กก��� 2 	���/��(�����     
4. �$��,������(��;��กก��� 2 	���/��(�����     
5.�$��4���%1�ก��ก���%
�("��������#�ก��%
����
(��(��ก�����ก��� 2 	���/��(��,���� �	�� �$���ก��; 

    

6. %1�ก��ก���%��ก�� �	�� �����$�� !
���ก����       
���ก��� 30 ��%
(��,����  

    

7. 	���%1�����"�� �	�� ก����"�� �#�"�� ���ก��� 
30 ��%
(��,���� 

    

8. ����!���$����&��%�ก��2	"$�_%;     
 
 
ก�$!$%��&��2�+�(��%��#����"������$���ก��(�
�'$��0���&���) 

- ,������/$4�(..................... ��.���% 
- ��1�4��ก............................... กก. 
- �����#�................................ ��. 
- ������............................... ��. 

 
 ��
�0��+/0	��ก��........................................................................... 
 4����4(
........................................................................................... 
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������,����%
�BBBB 
���/�����/�DBBBBB 

 
����#��� 3	���$���ก����ก����'�$��%*+���ก�$����#-ก4 
	
���
��� /���%1��,�����4�����ก$�   �   $"�����!"�%
�%���,������#ก("��%
��
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1. b/�,�"��c 4������  
 ก. ก��%
�����ก���
�������&���4��+��  !. ก��%
�����ก���
�#�����%
�24<��ก��&� 
 ,. ก��%
�����ก���
&!����ก3��+��&�"��ก�ก��&� �. ก��%
�����ก���
ก$"���������ก�ก�� 
 2. ���4(
!��/�,�"�� 
 ก. ก�������+%����4����กก���ก����กก1�$��ก�� 
 !. ก�������+%����4���"��ก���ก����กก1�$��ก�� 
 ,. ก�������+%����4���%��ก��ก����กก1�$��ก�� 
 �. &���
!"�2��#ก 
3. ก������<�(��/(4���ก��%
��+�
0��+/0	��ก��%
��
4���&���#&�"��ก 
 ก. ก��%
�����ก���
��������+4������1�4��กก�������#��"��ก�����(�[�� 
 !. ก��%
�����ก���
��������+4������1�4��กก�������#���#�2��ก=];��(�[�� 
 ,. ก��%
�����ก���
��������+4������1�4��กก�������#���กก�����(�[�� 
 �. &���
!"�2��#ก 
4. ��4��%
�	���2�ก������<�(��/(�$+�����������%
���ก4��!������ก��,��!"�2�  
 ก. ��4����+�0% !"����d� ��1�(�$   !. ��4����+�0%�������(�; �� &!� 
 ,. ��4����+�0%&!��� %�����ก��	�$+��(�; �. ��4����+�0%>�ก�$+>$&�" 
5. ���,�������+%����4��2�������+�1�%
ก��� 
 ก. !��4��� !��ก�
�ก���   !. ��4�������	�����3� 
 ,. >�ก�$+>$&�"                 �. �#ก%
ก!"� 
6. !"�2����������4������%
��
��+/�	�; �$+�4��+�� 
 ก. ,
กก
�ก������4���    !. �,"กก����1�>$&�"�Oe� 
 ,. ���^����%��ก����1����$�   �. >$&�"ก����1���$�� 
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7. ��4����+�0%2�24"�$�������ก&!����"��%
��
� 
 ก. �$�ก+�������+���   !.4�#%��ก�+�%
�����ก&%� 
 ,. &ก�>��!��    �. ("��1�!�4�# 
8. 2,�����>#"%
��\���(�(�&�"�#ก("��%
��
�2�ก��,��,
���1�4��ก 
 ก. ���
&�������+%����4�������	"� 
 !. ���+&�������+%����4��������3� 
 ,. �f(������+%����4��,�� 3 ���� �(��$��ก�����+%���`��+%
�(�����	�� 
 �. 	#2������+%����4��,�� 3 ���� �(�4$
ก�$
�����4����+�0%&!��� 

    �$+��4����4������ 
9. !"�2������.(�ก���%
�&���4��+�� 
 ก. ���,���#4�������4�"�/%�%�8�;2�!=+%
������+%����4�� 
 !. ���,�������+%����4���`��+%
�/(g+�����+%����4�� 
 ,. ����������+%�����3�,��$
ก��ก/(g+��4��%��%
 
 �. 4�
������+%����4��%��%
������#"��ก���� 
10. !"�2�,��ก�������+%����4��%
��4��+�� 
 ก. �����+%��24"��3�������+&�"�����+%��&�"��ก!��� 
 !. �����+%��24"��3�������+&�"�#"��ก������3� 
 ,. ,�������+%����4���$+%1�ก��ก������������,��,#�&��"�� 
 �. ����`$�ก/0	��ก��ก����$��ก����>$�(0�=];��4�� 
11. !"�2�,��4$�กก����กก1�$��ก��%
��#ก("�� 
 ก. &��,����กก1�$��ก��4$����ก�����+%����4������24��? 
 !. ก����กก1�$��ก��("�������("��"�������=�"��? �$+����������=!���2�,����(��&� 
 ,. ��3ก,����กก1�$��ก��%
ก��� �$+������"�����$+ 30 ��%
 
 �. �#ก%
ก!"� 
12. !"�2�����ก��ก���%
�2	"�$�������ก%
��
� 
 ก. �$���ก�,������(��;  !. �#/%�%�8�; 
 ,. �����$��   �. ก����"�� 
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APPENDIX B 

 

 

	���5�ก�$����	��� 
ก�$��#	��� 3ก�$!$���!�����()"&ก$$��(5��	��	2��

�'��ก,��#-ก����$���4 
 �
4��!"�4$�ก2�����
� 

1. ,����#"/�,�"��2���3ก 
2. ก����+����0��+/0	��ก��2���3ก�����
�� 
3. ��4���$ก��$
����$+:�/0	��ก�� 
4. `$�ก/0	��ก�� 
5. ก��ก����$+ก����กก1�$��ก�� 
6. ก��,��,
���1�4��ก24"&�">$�
�$+ก��,��.(�ก���%
��
($��&� 

/���
%
��������
� 
1. ��%��ก�4$�ก�1���� 1 ,� 
2. �
��$
�����+�1�ก$
���1���� 5 ,�  
3. ,�#�$+�1���� 1 ,� 
4. ��%��ก����89 1 ,� 

 �2!ก$67���,�� 
1. �,�����	��� 1 �,����� 
2.  �,�������������#� 1 	
� 
3. ก�+��9  a4 1 �
� 
4. ��กก�                                                   60 �"�� 
5. /(g+  5     (��  
6. (�������!���$+ก$�����%
��
`$�ก/0	��ก�� 10 	��� 	���$+ 5 	
� 
7. /���(��;����`$�ก/0	��(����<<�=&_ 5 	
� 
8. /���(��;����:�/0	��ก�� 1 �>�� 
9. food model 1 	
� 
10. ก�+��9�!3��>��24<�                          15 �>�� 
11. (��������>��\���(�ก��                    60 	
� 
12. �
�ก�=;���%��ก�� 
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"�$��ก&�ก$$���#	���ก�$!$���!�����()"&ก$$��(5��	��	2��

�'��ก,��#-ก����$��� 
������$7 
   8.00 - 8.30 �.  $�%+��
��(%�����3ก�$+>#"�ก,���) �$+����d��	���(��3ก)  
   8.30 - 9.00 �.  %1����%���� Pre-test (��3ก) 
   9.00 - 9.10 �.  ��f���� 	
������(�
��+��,;ก�����,���,�����
� 
   9.10 - 9.40 �.  ก��������������  b�"��! 0���"��(����3ก�
,24������4���?c 
   9.40 - 10.00 �.  - ��ก�����+%����4������ - 
 10.00 - 11.00 �.  ก�������������� bก����+����0��+/0	��ก��2���3ก�����
��c 
    �\���(�ก�������� b�#"&�"�"��ก��_c  
 11.00 - 12.00 �.  �\���(�ก��������c ��������
�#��������c  
 12.00 - 13.00 �.  - ��ก�����+%����4�� Z  
    (24"��3ก(�ก��4�����(���������%
�ก1�4��) 
 13.00 - 13.30 �.  ก��ก��� ��f�2�c $�����$1���
��ก��c 
 13.30 - 15.00 �.  ก��ก��� b���2�2��2��������c  
 15.00 - 15.15 �.  - ��ก�����+%����4������- 
 15.15 - 16.00 �.  ก��ก��� bก����กก1�$��ก��c 
������&"�7 
   8.30 - 9.00 �.  $�%+��
�� 
   9.00 - 10.00 �.  ก��ก��� b`$���$��ก�"��`$�กc  
   9.30 - 10.00 �.  ก��ก���c4�#%1�&�"�$+��4��%
�,��4$
ก�$
���c 
 10.30 - 10.45 �.  - ��ก�����+%����4������ Z  
 10.45 - 11.45 �.  ก��ก��� b,���,����
!���(;c  
 11.45 - 13.00 �.  - ��ก�����+%����4��ก$����� Z  
    (24"��3ก(�ก��4�����(���������%
�ก1�4��) 
 13.00 - 13.30 �.    %1����%���� Post-test (��3ก) 
 14.00 - 14.15 �.  - ��ก�����+%����4������ Z 
 14.15 - 15.00 �.  ก��ก���cก����กก1�$��ก��c 
 15.00 - 15.30 �.  ��
�ก��ก���ก�����,���c��<<�2�c 
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ก&�ก$$�$%'����ก�$��#	�������
�'�# 6 ก&�ก$$� 
 
1. ก&�ก$$���� 1 3����! +��$���"���#-ก�2	,'���$&�'$5�?4 
 ��"�2!$%��	7 :  

1. �����24"��3ก&�"�!"�2���� ���4(
 >$ก�+%�(���
!0�� ก���d��ก���$+�ก"&!/�,
�"��2���3ก 

2.  �����24"��3ก�������1�,����#"&�2	"2�ก��������
��.(�ก���!����3ก&�"����� 
�4��+�� 

 ก&�ก$$� : ก�$�$$��� 
 �2!ก$67 : Power point 
 �&=�#
���&�ก�$ : 
  1. 24"��3ก�$+>#"�ก,�������_O������� 
  2. ��f�/�ก��24"��3ก&�"��ก���4$����ก�������� 
 ���� :  ������ 30 ��%
 
  ��ก��� 10 ��%
  
 
 2. ก&�ก$$���� 2 3+��%*+���ก�$4 
 ��"�2!$%��	7 :  
  1.  �����24"��3ก%���4$�ก�ก=];�$+��������+����0��+/0	��ก��2���3ก�����
�� 
  2.  �����24"��3ก(�+4��ก���0��+/0	��ก��2��O��
���!��(���� 
 ก&�ก$$� : $�� #�#���ก$�>  
 �2!ก$67 : �,�����	���, �,�������������#�, ก��_����ก������<�(��/( (Growth chart) 
 �&=�#
���&�ก�$ :  

1. ��%��ก�24",����#"�ก
���ก��ก����+����0��+/0	��ก��2���3ก/��2	"ก��_
����ก������<�(��/( 

2. 24"��3ก	�����1�4��ก�$+��������#�24"(���� 
3. 24"��3ก�1���1�4��ก�$+�����#�%
�&�"���
�$�2�ก��_����ก������<�(��/( 
4.  ��3ก����ก����+����0��+/0	��ก����กก��_ ��������
�>$ก����+����0��+

/0	��ก�� 
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5. !���(��%���4���+�
��%��ก��:������:
ก�� ��+�1��$+��
�ก����+����0��+
/0	��ก�� 

 ���� :    1 	���/��  
 
3. ก&�ก$$���� 3 3�!?#,�4 
 ��"�2!$%��	7 : �����24"��3ก�$+�
��$
���&�"�#"��กก�� ��"��,���,
"��,��$+$+$���.(�ก��� 
 ก&�ก$$� : ���$5��
��#���ก�� 
 �2!ก$67 : ก�+��9, ��กก� 
 �&=�#
���&�ก�$ :  

1. ��3ก�$+�
��$
�������$"�����������ก$� 
2.  ��+�1�(��%
$+,���"���4(
>$�$+����%
�("��ก��2�ก��������,��� 
3.  ��%��ก��$+��3ก%1�,���(ก$�ก��2�ก���!"�,��� 
4.  24"��3ก�$+�
��$
�������ก$
��(���
%
��d��	���!��(���� (%���4�� 5 ก$
��) 
5.  ��3ก�$+�
��$
�������(��ก$
��!��(���� �(�$+ก$
��,��	���%
��$+%1�,����#"��กก��

0��2�ก$
�� �$"�24"(���%�2��(�$+ก$
����ก����+�1����	�ก2�ก$
��24"ก$
������&�"�#"��ก  
 ���� :   30 ��%
 
 
4. ก&�ก$$���� 4 3��'�$��ก�!�������%=�*+���ก�$4  
 ��"�2!$%��	7 :  

1. �����24"��3ก�����24"�!"�2�4$�กก��!����4���$ก��$
��� �������!����4��%
�
�4��+��(��:�/0	��ก�� 

2.  �:���������������$+�����=!����4��%
�,�����/0,2� 1 ���&�" 
3.  %��������+�0%!����4��%
�%1�24"�"���$+%1�24"4
���
&�" 

 ก&�ก$$� 4.1: ��#����#�$�!$������ 
1.  ������3ก����ก$
���
(��%
�&�"���&�" 
2.  24"��3ก�(�$+ก$
���!"�[�������
%���4�� 5 [�� &�"�ก� :�/0	��ก�� (�1�4���

�$����� 1,200), !"��-��d�, >�ก�$+>$&�", �������(�; &!��$+��, ��1���� ��1�(�$ �ก$�� (2��(�$+
[���+�
�d��(��&�"��� 1 ����24"�$������%��&4��) /���(�$+ก$
����
��&�%
$+[����,��%
ก
[�� ��3ก�$+>#"�ก,����+&�"�43��������!����4����ก food model /���
>#"��+�1���#�
��+�1�[�� [��$+ 1 ,� 
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 ���� :    [��$+ 10 ��%
 ��� 50 ��%
  
  ��
� 10 ��%
 
  �����$�%���4�� 1 	���/��  
 ก&�ก$$� 4.2: ���,�,��,���#���� 
 �2!ก$67 : Food model, �#�0��:�/0	��ก�� 
 �&=�#
���&�ก�$ : 

1. ������3ก����ก$
���
(��%
�&�"���&�" 
2.  24"��3ก�(�$+ก$
���!"�[�������
%���4�� 5 [�� &�"�ก� :�/0	��ก�� (�1�4���

�$����� 1,200), !"��-��d�, >�ก�$+>$&�", �������(�; &!��$+��, ��1���� ��1�(�$ �ก$�� (2��(�$+
[���+�
�d��(��&�"��� 1 ����24"�$������%��&4��) /���(�$+ก$
����
��&�%
$+[����,��
%
ก[�� ��3ก�+&�"�43��������!����4����ก food model /���
>#"��+�1���#���+�1�[�� [��$+ 
1 ,� 

3.  �����3ก����(��ก$
���$"�24"��3ก�(�$+ก$
��,1���=�$�����%���4��%
�,��&�"���
2� 1 ��� ������������4��(��:�/0	��ก�� ก$
��&4�,1���=�#ก("���$+��3�%
��
�����   
>#"	�+ 

4. ��%��ก��#���
�24",���,$
���+��3�!�����������4��%
���3ก,��&�"���2�
�(�$+��� �$+��"��������%
���3ก,���+&�"���2�ก��,��,
���1�4��ก (1,200 kcal) �����+����
!"�(ก$�2�ก���!"�,���,�����
� 

 ���� :    [��$+ 10 ��%
 ��� 50 ��%
  
  ก��ก���ก$
���
ก 40 ��%
 
  �����$�%���4�� 1 	���/�� 30 ��%
 
 
 5. ก&�ก$$���� 5: 3B��ก*+���ก�$4 
 ��"�2!$%��	7 :  
  1. �����24"��3ก�����������$+��$,���4���!��`$�ก/0	��ก��&�"������#ก("�� 
  2. ��3ก�������$��ก!���$+��4������%
��
��+/�	�;(������ก�� 
 ก&�ก$$� : B��#��5�ก #���B��ก 
 �2!ก$67 : /���(��;`$�ก/0	��ก��, ���!���$+ก$�����%
��
`$�ก/0	��ก��, �>��

������<<�=&_, ก�+��9, ��กก�, ������
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 �&=�#
���&�ก�$ :  
1.  ��%��ก��:������:
ก������`$�ก/0	��ก�� /���`��+,��!���$�����, ��1�(�$, 

&!����$+/���
�� 
2.  ��%��ก��:����ก���1���4�������ก$
��(���
!����<<�=&_ (��%
�����&�"��ก

`$�ก/0	��ก�� 
2.  24"��3ก����(��ก$
��!��(���� �
��$
�����ก���>$�(0�=];%
��
`$�ก/0	��ก��

ก$
��$+ 10 	��� ก�+��9�1�4���(����<<�=&_ก$
��$+ 10 �>��, ������
, ��กก� 
3.  24"��3ก�$��ก�+����
��<<�=&_(��%
��43�2�`$�ก��ก���!���$+ก$�����

ก$
��&4�%1�&�"��3��$+�#ก("������>#"	�+ 
4.  ��%��ก��#���
�,����1�,�<!��ก���$��ก������4��/��ก������`$�ก 

/0	��ก�� 
���� :  1 	���/��  

 '����'"2:  ก���1��
!����<<�=&_����������%1�������<<�$�ก9=; �����	���2�ก���$��ก
��4��4�������!"��#$2�ก����+�1�2�ก���$��ก��4��������4��+�� 
4$
ก�$
���ก��ก����4��%
��
�$����� &!��� �$+��1�(�$�#� /��ก���1���4����
���ก$
��(���
!����<<�=&_����� ����
� 

• &_��� 4������ ��4��%
��
��1�(�$4���&!�����ก ����24"�$������#�,��
4$
ก�$
��� 4���ก��2������=�"���$+&������,���� 

• &_�4$��� 4������ ��4��%
��
�����=��1�(�$4���&!�����#�2��+������ก$��
24"�$������#�����+��= ������ก��&�"�"�������"��,���� �$+,���1�ก�������=2�ก��ก�� 

• &_�!
�� 4������ ��4��%
��
�����=��1�(�$4���&!����"��%
��
� ������ก��&�"
2������=%
��4��+�� 
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6. ก&�ก$$���� 6: 3ก�$	��	2��

�'��ก,'� #�0�#���%ก�$	�()"&ก$$����#�"��# !4 
 ��"�2!$%��	7 :  

1. �����24"��3ก��������+��$��:
ก��ก��,��.(�ก��������,��,
���1�4��ก(��&�
4$����,��� 

2. ��3ก�������1�,����#"%
�&�"��กก���!"�,���������>�2�ก���$��ก���#��4��
�$+ก����กก1�$��ก�� 

 ก&�ก$$� 6.1: '���
� #�  
 �2!ก$67 : ก�+��9, ��กก� 
 

�&=�#
���&�ก�$ :  
1. ��กก�+��924"��3กก$
��$+ 1 �>�� ��"����กก� 
2. 24"��3ก�+��,���,����:
ก��,��.(�ก��������,��,
���1�4��ก4$����,���

���%�������>�2�ก��,��,
���1�4��ก(����� /��������#��4���$+ก��ก���ก����กก1�$��
ก��2� 1 ��� (24"��$� 20 ��%
) 

3. 24"(���%�ก$
���1�����>$���!��ก$
��(���� ก$
��&4��!
��&�"�#ก2�������
�$+�:����&�"	�����%
��
�����>#"	�+ (ก$
��$+ 5 ��%
) 

4.  ��%��ก��#������24",���,$
���+��3��$+��+��$��:
ก��2�ก��,��.(�ก��� 
�����,��,
���1�4��ก4$����,��� 
���� :   1 	���/�� 
ก&�ก$$� 6.2: 	$��	$���2����"7 
�2!ก$67 : (�����>��\���(�ก��, ��กก� 
�&=�#
���&�ก�$ :  

1. ��ก(�����>��\���(�ก��,�$+ 1 	
� 24"��3ก�!
������\���(�ก���"����4��
�$+�.(�ก�������ก�� 

2. ��3ก24",1���������$+�1�����(���>�%
����&�"���� 
3.  24"(���%���3ก����,����#"��ก2�ก�����,���,�����
� 

���� :   1 	���/��. 
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"�$����#�  ก�2����'�$��%!$&��6�����%�
��
�'$��ก�$�$&*+	,� 1 ��� 

ก�2����'�$ 1,400 ก&*��	��$� '������� 
!"��-��d� 6 %���
 

>�ก 4 %���
 
>$&�" 3 ���� 

�������(�; 6 	"��ก��!"�� 
�� 2 �ก"� 

 
ก�$ก$%����5
���'�$ 

'��#��'�$ ���� �������� ก������ �������� ��-� 
�� - 1 - - 1 
>�ก 1 - 2 - 1 

>$&�" 1 - 1 - 1 
!"�� 2 1 1 - 2 

�������(�; 1 1 2 - 2 
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ตัวอยางการจัดอาหารลดน้าํหนัก 1,400 กิโลแคลอรี 
ตัวอยางอาหารกลางวัน 
ขาวหมูอบ 
  หมวดขาว    2 สวน  
  หมวดเนื้อสัตว    2 ชอนกินขาว (2 สวน) 
  ผัก     1 สวน 
  รวม     295 กิโลแคลอรี 
  ผลไม     1 สวน 
       60 กิโลแคลอรี  
 รวม 1 ม้ือ    355 กิโลแคลอรี 
 
กวยเตี๋ยวไก 
 หมวดขาว    2 สวน 
 หมวดเนื้อสัตว    2 ชอนกินขาว (2 สวน) 
 ผัก     1 สวน 
  รวม     295 กิโลแคลอรี 
  ผลไม     1 สวน 
       60 กิโลแคลอรี  
 รวม 1 ม้ือ    355 กิโลแคลอรี 
 
ตัวอยางอาหารวาง 
ซาลาเปาไสหมู 
 หมวดขาว    1 สวน 
 หมวดเนื้อสัตว    1 ชอนกินขาว (1สวน) 
  รวม     108 กิโลแคลอรี 
 นมสดพรองมันเนย   1 สวน 
 120 กิโลแคลอรี 
 รวม 1 ม้ือ    228 กิโลแคลอรี 
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แซนวิชทูนาผกั 
 หมวดขาว    1 สวน 
 หมวดเนื้อสัตว    1 ชอนกินขาว (1 สวน) 
  รวม     108 กิโลแคลอรี 
  ผลไม     1 สวน 
       60 กิโลแคลอรี  
 รวม 1 ม้ือ    168 กิโลแคลอรี 
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APPENDIX C 

 

 

Table A1  Comparison of mean weight in the intervention and control group, before 

and after the experiment. 

             Group                    Time           Overall 

  Time1(mean)        Time2(mean)  

Intervention (n=43)        59.9                     59.5                59.7 

Control (n=50)        56.1                     56.3                56.2 

 

 

Source       SS            df             MS                 F            P-value 

Between Subjects 

           Group 

           WT0 

           Error 

Within Subjects 

           Time 

           Time x WT0 

           Time x Group 

           Error  

 

 

     15.932       1            15.932          1.247          0.267 

 5552.205       1        5552.205      434.434          0.000 

 1150.228      90   12.780 

      

      0.089        1             0.089           0.119           0.731 

      0.219        1             0.219           0.292           0.590 

      6.720        1             6.720           8.976           0.004 

    67.383       90            0.749 

 

* WT0 = weight before experimental 

** adjust WT0 

 As shown in Table 5, after the experiment there was no difference in weight 

change between the intervention and control groups (p=0.267).  
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Table A2 Comparison of mean waist circumference in the intervention and control 

group, before and after the experiment.  

Group Time              Overall 

  Time1(mean)                Time2(mean)  

Intervention (n=43)        87.6                              87.5              87.6 

Control (n=50)        86.2                              86.4              86.3 

 

 

Source         SS            df            MS             F             P-value 

Between Subjects 

           Group 

           Waist 

circumference 

           Error  

Within Subjects 

           Time 

           Time x Group 

           Time x Waist0 

           Error 

     

     29.986         1           29.986         2.887          0.093 

 6283.162         1       6283.162     605.030          0.000 

   934.639        90          10.385 

 

      0.575          1            0.575         2.105           0.150 

      0.468          1            0.468         1.715           0.194 

      0.557          1            0.557         2.040           0.157            

    24.570         90           0.273 

 

 

* Waist0 = waist before experimental 

** adjust waist0 

 As shown in Table 6, after the experiment the intervention and control groups 

there was no difference in waist circumference (p=0.093).  
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Table A3 Comparison of mean score eating behavior in the intervention and control 

group before and after the experiment.  

Group Time Overall 

 Time1(mean)        Time2 (mean)  

Intervention (n=43)      42.25                      40.79 41.52 

Control (n=50)      39.32                      38.50 39.91 

* Total score = 60 

 

Source        SS            df           MS             F          P-value 

Between Subjects 

           Group 

           Score Eating0 

           Error  

Within Subjects 

           Time 

           Time x Group 

           Time x Score Eating0 

           Error  

 

  327.825          1         327.825      4.814          0.031   

  244.092          1         244.092      3.585          0.062 

6128.551        90          68.095 

 

   17.494           1         17.494        2.602          0.110 

     4.528           1          4.528         0.673          0.414 

     8.838           1          8.838         1.314          0.255 

  605.201        90          6.724 

 

   

** Score Eating0 = score eating before experimental 

*** adjust Score Eating0 

 As shown in Table 7, after the experiment the intervention had a significantly 

higher mean score of eating behavior (p=0.031). 
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Table A4 Comparison of mean score physical activity behavior in the intervention 

and control group before and after the experiment.  

Group Time Overall 

  Time1(mean)        Time2(mean)  

Intervention (n=43)      13.33                        13.11             13.22 

Control (n=50)      13.18                        12.88             13.03 

* Total score = 24 

 

 

Source       SS            df            MS              F               P-value 

Between Subjects 

           Group 

           Score PA0 

           Error  

Within Subjects 

           Time 

           Time x Group 

           Time x Score PA0 

           Error  

 

     

    2.035          1           2.035          0.054             0.817 

   13.913         1         13.913          0.367             0.546 

 3415.800     90         37.953 

      

    3.039          1           3.039          1.438             0.234 

    0.048          1           0.048          0.023             0.880 

    6.551          1           6.551          3.099             0.082 

190.257        90           2.114 

 

 

** Score PA0 = score physical activity before experimental 

*** adjust Score PA0  

 As shown in Table 8, after the experiment the intervention and control groups 

showed no difference in physical activity (p=0.817).  
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