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     ABSTRACT 
 
        The prevalence of childhood obesity has greatly risen worldwide in the past two 
decades.  The principles of weight control program in children comprise dietary 
control, physical activity, and behavior modification.  However, there is scanty 
evidence of nutrition counseling effectiveness in obese school-aged children. 
        The objective of this study was to determine the effectiveness of a nutrition 
counseling intervention that included a behavior modification technique on a weight 
control/reduction program in obese school-aged children.  This study was a 6-month 
randomized controlled trial.  Forty-five obese children, whose ages were between 6-9 
years, were randomized into two groups: the control group (n=22) and the intervention 
group (n=23).  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.  
Anthropometric assessment was performed every 6 weeks during the study.  Dietary 
intakes and physical activity behavior were assessed at baseline, 12 weeks, and at the 
end of study.     At the end of the study, the reduction of weight-for-height Z-scores in 
the counseling group was significantly greater than that in the education group when 
compared at all points from baseline of the study (p<0.05).  The counseling group had 
lower mean energy intake at 12 and 24 weeks of the study than at baseline (p<0.05).  
The frequency of physical activity per week in the counseling group was significantly 
higher than that in the education group at the end of the study (4.14 ± 2.42 vs. 5.43 ± 
1.80 days/week, p=0.047).  Children in the nutrition counseling group spent less time 
on watching television than the education group at the end of the study (3.04 ± 1.41 vs. 
4.48 ± 2.81 hours/day, p=0.040).  
        In conclusion, the nutrition counseling intervention that included a behavior 
modification technique in our study was effective in school-aged children.  Thus, it is 
suggested that the nutrition counseling intervention with behavior modification 
technique should be incorporated in a weight management program for obese school-
aged children.  
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CHAPTER 1 

INTRODUCTION 

 

 
1.1 Background and rationale 

 
        At present, the prevalence of obesity is rising globally.  It is estimated that nearly 

half a billion of the world’s population is now overweight or obese (1).  Obesity is 

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

environmental influences (1-3).  The rise in obesity rates of the population has 

occurred too rapidly to be a consequence of changes in the genetic.  Although leptin 

and other genetic factors that underlie energy regulation have been found, these factors 

cannot entirely explain the current obesity epidemic.  This suggests that changes of the 

environment and society are the primary factors in the epidemic of obesity (2, 4).  On 

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

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

given environment (4).  The substantial consequences of obesity include health, 

economic, and psycho-social issues.  Obesity is associated with numerous health 

complications that range from non-fatal debilitating conditions, such as osteoarthritis, 

to life threatening chronic diseases such as coronary heart disease, diabetes, and 

certain cancers.  Moreover, the health care costs increase in the presence of obesity 

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

that between 2 to 8% of the total health care costs would be caused by obesity.  It was 

estimated that more people would die from complications of overnutrition than of 

starvation in the twenty-first century (5).  Importantly, the incidence of obesity is 

increasing among children and adolescents at an alarming rate (1).  Data from the 

National Health and Nutrition Examination Survey (NHANES, USA) showed that the 

prevalence of overweight was approximately 15.3% for 6- through 11-year-old 

children and 15.5% for 12- through 19-year-old adolescents between 1999 to 2000, 

which was increased about 4% from NHANES III (1988-94) (6, 7).  This trend is 
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important because overweight in childhood and adolescence has shown to be 

associated with increased risks of adult obesity, obesity-related morbidity and 

mortality from chronic diseases in adulthood.  Psychosocial problems also are the 

major consequences of childhood obesity (8-14). 

       Similar to Western, the obesity epidemic is increasing in Asia-Pacific and India 

Ocean.  In Malaysia, the prevalence of obesity has increased from 1% in 1990 to 6% 

in 1997 among 13- to 17-year-old adolescents.  In Japan, the prevalence of obesity 

among 9-year-old boys has increased from 2.9% in 1970 to 9.7% in 1997.  The 

increase of obesity in these areas is probably due to rapid economic change (14-16). 

        In Thailand, data from Nutrition Division, Department of Health, Ministry of 

Public Health has shown that the prevalence of obesity has been increasing in all age 

groups (17-19).  The results from the Fourth National Health and Nutrition Survey in 

Thailand in 1995 showed that the prevalence of overweight and obesity in children 

and adolescents was 4.8% and 5.2%, respectively.  Changing economy and society to 

the pattern of westernized country has been proposed to be the major cause of the 

childhood obesity in Thailand.  Such changes affect lifestyle, especially eating 

behavior and physical activity pattern (20).  In 2002, Ruangdaraganon and colleagues 

determined the relationship between television viewing and obesity among Thai 

children aged 6-12 years.  They found that 62% of children watched television 1-3 

hours per day and children who spent time more than 3 hours per day watching 

television were more likely to be obese than those who watched television less (21).  

In 1993, Kittidilokkul et al studied the factors influencing childhood obesity in school 

children in Bangkok Metropolitan and found that obese students tended to drink 

carbonated beverages and to consume more main dishes with high energy (>500 

kcal/dish) than non-obese students (22). 

        The management of obesity in children differs from that in adults.  The primary 

goal of childhood obesity interventions is the regulation of body weight and fat with 

adequate nutrients for growth and development.  These interventions are associated 

with positive changes in the physiologic and psychological sequelae of obesity.  For 

long-term weight maintenance, behavior modification techniques should be included 

in weight management programs for obese children.  Healthy behaviors that occur in 

childhood can be carried on into adulthood.  Moreover, the interventions should 
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include parents or caregivers in the programs because they are the primary mediators 

of change in children (3, 14, 23). 

        Nutrition counseling has been defined as the process of guiding a client toward a 

healthy nutrition lifestyle by meeting normal nutrition needs and solving problems that 

are barriers to change (24,25).  In this process, nutrition counselors are hosts of 

behavior change strategies that can be adapted to meet the individual and cultural 

needs of their clients.  They help clients take appropriate actions by encouraging them 

to take risks, tolerate incongruities, and give new behaviors and thoughts a chance 

before discounting them (25).  However, there is scanty evidence of nutrition 

counseling effectiveness, especially in obese school-aged children. 

        Therefore, we studied the effectiveness of the nutrition counseling intervention 

on weight control program in obese school-aged children.  In this study, we modified 

the nutrition counseling theory and behavior modification techniques into a weight 

control program for obese school-aged children.  The hypothesis for this study was 

that children in the nutrition counseling group would have positive change toward 

healthy nutrition status, eating behaviors, and physical activity behaviors.  We 

expected that this nutrition counseling intervention program should be beneficial and 

could be included in a weight control program for obese children to increase the 

effectiveness of the program. 

 
1.2 Objectives of the study 

 
        The objectives of this study are as follows: 

 

        General Objective 

To determine the effectiveness of the nutrition counseling intervention on 

weight control/reduction program in obese school-aged children 
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         Specific Objectives 

1. To determine the effects of the nutrition counseling intervention on 

changes in nutrition status of obese children in terms of: 

- Weight for height 

- Skinfold thickness 

- Mid-upper arm circumference 

- Waist-to-hip ratio 

2. To assess the effectiveness of the nutrition counseling intervention on 

change in eating behavior of obese children qualitatively and quantitatively 

3. To determine the effectiveness of the nutrition counseling intervention 

on change in physical activities of obese children qualitatively and quantitatively 

 

1.3 Expected outcomes and benefits: 

 

        We expected that the children in the nutrition counseling group would have the 

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

behaviors.  This nutrition counseling intervention should be added into a weight 

control program for obese children to increase the effectiveness of the program.  In 

addition, this intervention is a practicable tool for nutrition counselors and children to 

help reduce the severity of obesity and maintain healthy lifestyles throughout life. 
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CHAPTER 2 

LITERATURE REVIEW 
 

 

2.1 Prevalence of childhood obesity in Thailand 

 

        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 (17-19).  

The results showed that the prevalence of over-nutrition in children was 4.8% in 1995 

and increased to 13.4% in 2003. Several studies examined the prevalence of childhood 

obesity in Thailand as follows: 

        In 2002, Pruenglampoo et al determined the prevalence of obesity among school 

children in Muang district, Chiang Mai.  Two thousand five hundred and thirty-seven 

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

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

Division, Department of Health, Ministry of Public Health, Thailand.  The results 

showed that the prevalence of overweight, pre-obese, and obese students were 3.8%, 

6.1%, 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 (26). 

        In 2003, Langendijk et al investigated the prevalence of obesity in children aged 

7-9 years in urban Khon Kaen.  The results showed that the prevalence of childhood 

obesity was 10.8%.  Obesity was significantly more prevalent in boys than girls.  

Among the government, private, and demonstration schools, the highest prevalence of 

obesity was found in teacher training demonstration schools and the lowest was in the 

government schools (27).    
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2.2 Definition of childhood obesity 

 

        Obesity can be defined as the excessive accumulation of fat in adipose tissue, to 

the extent that health may be impaired (1-4).  There is no consensus on a cutoff point 

for excess fatness of overweight or obesity in children and adolescents.  The Center 

for Disease Control and Prevention of the United States has defined “overweight” as at 

or above the 95th percentile of BMI for age and “at risk for overweight” as between 

85th to 95th percentile of BMI for age (6).  In Thailand, Ministry of Public Health has 

classified obesity and overweight as at or above the 97th percentile of weight for height 

and between the 90th to the 97th percentile of weight for height of Thai reference, 

respectively (17). 

 

2.3 Causes of obesity 

 

         Although the mechanism of obesity 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 (28).  Childhood obesity is classified by causes of obesity into two 

groups: 

 

2.3.1 Primary or simple obesity 

Primary or simple obesity is a result of an interaction between genetic 

factors (endogenous factors) and environmental factors (exogenous factors).   

 

2.3.1.1 Genetic factors (endogenous factors) 

The most observers found that obesity runs in families.  Obese 

parents tend to have obese children, and thinner parents tend to have thinner children.  

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 receptors, leptin, Ob-R, SOCS-3, tumor necrosis factor (TNF), urocotin, 

orexin A and B, galanin, neurotensin, and serotonin (2,29,30). 
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2.3.1.2 Environmental / exogenous  factors 

Over-consumption of fat-rich diets, the excessive use of 

modern media, lack of physical activity and sedentary lifestyles are the most common 

environmental or exogenous factors contributing to obesity (2). 

 

2.3.1.2.1 Dietary factor 

Among the environmental influences, the energy and fat intake 

play an important role on body weight regulation.  In 2002, McGloin et al compared 

energy and fat intake between obese (BMI for age ≥ 95th percentile) and lean children.  

They found that obese children consumed more absolute (g) and relative (percentage 

of energy) fat, than lean children.  Moreover, there was a significant linear trend 

towards increasing fat intake (percentage of energy) with increasing risk of obesity.  

They concluded that fat intake was related to body fatness in childhood (31). 

Fat is a macronutrient that provides high energy.  Therefore, the 

over-consumption of high-fat diets leads to obesity (32).  However, the relationship 

between high-fat diets and obesity has been suspected.  The results from the third US 

National Health and Nutrition Examination Surveys (NHANES III) during 1988-1994 

showed that fat consumption in American children and adolescents decreased while 

the prevalence of childhood obesity was increasing (33).  Although an excess of fat 

intake leads to obesity, there is no sufficient evidence that fat intake is the main reason 

for the increasing trend of childhood obesity.  Recently, a study showed that an 

adverse consequence of the decrease in mean fat intake was a concomitant increase in 

consumption of diets with high glycemic index (high-GI) such as sugar and starch 

(34).  Consumption of high-GI foods induces hormonal and metabolic changes that 

limit availability of metabolic fuels and lead to overeating in obese adolescents (35).  

Thus, the habitual consumption of high-GI food may increase risk for obesity, type 2 

diabetes, and heart disease (36). 

Soft drinks have been classified as one of high-GI foods. The 

consumption of soft drinks has increased dramatically among United States children 

and adolescents (37).  That may lead to excessive energy intake which may contribute 

to childhood obesity.  The study of Harnack and colleagues showed that total energy 

intake of school-aged children who consumed soft drinks was higher than that of 
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school-aged children who did not (37).  In 2001, Ludwig et al studied the association 

between change in sugar-sweetened drink consumption and change in BMI over 2 

academic years.  The results showed that 57% of children increased intake of sugar-

sweetened drinks by the end of the study.  In addition, a quarter of children drank 

more than one serving daily; accordingly, their BMI increased.  The authors concluded 

that consumption of sugar-sweetened drinks was associated with obesity in children 

(38). 

Restaurant eating is another factor causing obesity because of 

high energy intake from meals.  The study of Zoumas-Morse et al showed that 

children and adolescents consumed more energy from fat and saturated fat when 

eating at a restaurant than when eating at home or school (39).  Fast food consumption 

is likely to be a contributing factor in increased incidence of obesity (40).  Many fast 

foods contain saturated fat, trans-saturated fatty acid, and high-GI foods.  In 2001, 

French et al examined demographic, behavioral, and dietary data and correlates with 

frequency of fast food restaurant use (FFFRU) in adolescent students.  They found that 

FFFRU was positively associated with intake of total energy, percent energy from fat, 

daily serving of soft drinks and was inversely associated with daily serving of fruit, 

vegetables, and milk.  This finding is an important concern with respect to its effects 

on the nutritional status and health of adolescents (41). 

 

2.3.1.2.2 Physical activity 

Physical activity is a type of bodily movements produced by 

skeletal muscles, and results in increased energy expenditure.  It includes occupational 

works, household chores, and leisure-time physical activities that include exercise, 

athletic, and recreational activities (9).   Physical activity is the main variable that can 

change energy expenditure.  The reduction in physical activity, such as doing 

sedentary works, can have a negative effect on energy balance.  A large body of 

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

computer games, are associated with the increased prevalence of obesity.  Television 

viewing, as part of a sedentary lifestyle, is one of the most easily modifiable causes of 

obesity.  In 1998, Robinson revealed that US children aged 2-17 years spent an 

average of more than 3 years of their waking lives watching television; that number 
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did not include time for watching videos, playing video games or using computer (42). 

Such behaviors are associated with obesity due to reduced energy expenditure from 

displacement of physical activity and increased dietary energy intake, either during 

viewing or in response to food advertising (42).   

In 1998, Anderson et al examined the relationships among 

body mass index (BMI), body fatness, bouts of vigorous activity, and television 

viewing in 4,063 US children aged 8-16 years.  Regarding television viewing, they 

found that 67% of those children spent at least 2 hours per day and 26% spent 4 or 

more hours per day.  Boys and girls who watched television 4 or more hours daily had 

greater body fat (p<0.001) and had greater body fatness (p<0.001) than those who 

watched television less than 2 hours per day (43).  The results of this study are 

included as part of the Nutrition Health and Nutrition Examination Survey III. 

In 2000, Berkey et al studied the role of physical activity, 

inactivity and dietary patterns on annual weight changes in preadolescents and 

adolescents. The results showed that children with larger increase in BMI during 2 

years of the study spent more time with TV/videos/games, performed less physical 

activity, and consumed higher caloric intakes.  The researcher concluded that 

strategies to prevent excessive caloric intakes, to decrease time with TV/videos/games, 

and to increase physical activity would be promising as a mean for obesity prevention 

and treatment (44). 

 

2.3.2 Secondary  obesity 

The causes of secondary obesity involve numerous disorders, including 

genetic syndromes and a variety of disorders such as hypothalamic tumors and 

endocrine disorders (2).  If clinical signs of those diseases are found in obese patients, 

specific laboratory investigations should be performed to identify secondary obesity 

(3).  Disorders that can present with obesity in children are shown in Table 2.1.     
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Table 2.1:  Disorders that can present with childhood obesity  

 
Disorders 

Endocrine disorders 

     Cushing syndrome 

     Hypothyroidism 

     Growth hormone deficiency 

     Hyperinsulinemia 

     Pseudo-hypoparathyroidism  (Albright’s hereditary dystrophy )  

Central nervous system disorders/brain damage 

     Hypothalamic tumor 

     Surgery 

     Trauma 

     Post-inflammation 

     Post-chemotherapy 

Genetic syndromes 

     Prader-Willi syndrome 

     Alstrom syndrome 

     Laurence-Moon-Biedle syndrome 

     Carpenter syndrome 

     Cohen syndrome 
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2.4 Critical periods for the development of obesity 

 

        Critical periods for the development of obesity have been identified in three 

developmental stages: 

 

2.4.1 The prenatal period 

The Dutch famine study revealed that the offspring of mothers exposed to 

famine during their first two trimesters of pregnancy were more likely to be 

overweight at the age of 18 than those whose mothers exposed at other times during 

pregnancy.  In the first two trimesters of pregnancy, the hypothalamus begins to 

organize; the responsiveness to caloric intake may be set by the responsiveness of the 

hypothalamus and sympathetic nervous system to intrauterine substrates.  The last 

trimester of pregnancy is a period of adipocyte replication and rapid increase in body 

fat.  Therefore, it has been proposed that reduction in fat intake in the last trimester 

may lead to subsequent leanness or decreased prevalence of obesity (45). 

 

2.4.2 The period of adiposity rebound (AR) 

Children have a rapid increase in BMI during the first year of life.  After 

9-12 months of age, BMI declines until it reaches the minimum at 6-8 years of age and 

then begins to accelerate again.  The point of maximal leanness or minimal BMI has 

been called “the adiposity rebound” (45).  The period of adiposity rebound (AR) 

generally occurs during the late preschool years. 

In 1998, Whitaker and colleagues found that an early AR, at the mean 

age of 5.5 years, was associated with an increased risk of adult obesity independent to 

parent obesity and the BMI at AR (46).  Guo et al examined BMI patterns during 

childhood, adolescences, and early adulthood as well as their independent effects on 

overweight in adulthood.  The authors followed the same person up to a period of 50 

years of life (the Fels Longitudinal study).  The results showed that changes in 

childhood BMI were related to adult overweight; and the relationships were stronger 

in women than men. Moreover, children who had an early AR became adults with 

higher BMI compared to children who had AR at the age of 6-8 years (47).  
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2.4.3 Adolescence 

The final critical period of childhood is adolescence.  The change in the 

quantity and location of body fat occurs during this period.  Obesity that develops 

during adolescence is not only the most difficult to treat, but also associated with the 

greatest risk of serious complications (45). 

Weight loss in adolescence and adulthood is limited by a fixed number of 

adipose cells, which is established around the time of AR.  Although the size of these 

cells decrease as a function of weight loss, the cell number remains constant (48). 

 Therefore, the most appropriate time for weight control program is 

associated with the most effective period to limit the number of adipose cells: i.e. the 

period of AR during the late preschool years.    

 

2.5  Complications of obesity  

 

2.5.1 Physical problems 

  

2.5.1.1  Abnormal glucose metabolism  and insulin resistance 

The studies of obesity in animal models found that obesity was tightly 

linked to diabetes.  Obesity has an effect on insulin and glucose metabolism, causing 

hyperinsulinemia, insulin resistance, and diabetes mellitus (DM). 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 (11-14).   

Acanthosis nigricans is the thickness and pigmentation of skin in 

intertriginous folds; it is associated with glucose intolerance in children and 

adolescents.  The prevalence of acanthosis nigricans in obese children is as high as 

25% of obese children (11). 

 

2.5.1.2  Dyslipidemia 

Hyperlipidemia is a frequent consequence in obese children.  The 

lipoprotein pattern of obese children and adolescents is characterized by elevated 
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levels of low-density lipoprotein cholesterol and triglycerides, and decreased levels of 

high-density lipoprotein cholesterol (11-14).   

 

2.5.1.3  Hepatic steatosis and cholelithiasis 

Increased concentrations of liver enzymes are found as a frequent 

obesity-associated finding in children and adolescents.  The study in Japanese obese 

children found that more than 10% of all obese children had an increase in liver 

enzymes, frequently 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 (11). 

 

2.5.1.4  Hypertension 

Hypertension occurs with low frequency in children.  However, 

children with primary (essential) hypertension are children who have a relative weight 

over 120% of ideal weight for their sex, height, and age (11).  

 

2.5.1.5  Obstructive sleep apnea 

Sleep apnea is another consequence of childhood obesity for which 

aggressive therapy is warranted.  Sleep apnea occurs in one third of children whose 

body weights are over 150% of ideal body weight and having a history of breathing 

difficulties during sleep (11).  Obese children with obstructive sleep apnea can have 

neurocognitive abnormalities with deficits in learning, memory, and vocabulary (13).  

 

2.5.1.6  Orthopedic complications 

Orthopedic problems occur frequently and cause suffering in obese 

children.  The serious orthopedic problems include slipped capital femoral epiphysis 

and Blount disease, while minor abnormalities include knock knee and increased 

susceptibility to ankle sprains (11).  
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2.5.1.7  Polycystic ovarian syndrome ( PCOS ) (11-14) 

Obesity is frequently associated with PCOS but the pathophysiology is 

complicated.  This syndrome is usually accompanied with hyperandrogenism and 

hyperinsulinemia.  An association among obesity, acanthosis nigricans, insulin 

resistance, and hyperandrogenemia has been identified in adolecents.  Menstrual 

abnormalities may begin at adolescence. 

 

2.5.1.8 Faster growth 

Obese children tend to be taller and mature earlier than non-overweight 

children. Early maturation and early onset of menstruation are associated with an 

increase in fatness of the body.  Adults who do not know the age of overweight 

children often mistake them for older than their chronologic age and treat them 

accordingly (11-14).     

 

2.5.2 Psychosocial  problem 

 

Psychosocial problem is one of the consequences of childhood 

obesity.  The results from many studies have shown that obese children have 

significantly lower self-esteem than non-obese children. The decreased level of self-

esteem in obese children is associated with significantly increased rates of sadness, 

loneliness, and nervousness (11-14).  In addition, obese children with decreased levels 

of self-esteem are more likely to smoke and drink alcohol compared with obese 

children whose self-esteem increases or remains unchanged (49).  While aspects of 

self-esteem may predict psychological adjustment, health-related quality of life is a 

more comprehensive and multidimensional construct.  Health-related quality of life 

includes physical, emotional, social, and school functioning.  In 2003, Schwimmer et 

al examined the health-related quality of life of obese children and adolescents 

compared with children and adolescents who were healthy and those diagnosed 

cancers. The researchers found that severely obese children and adolescents had lower 

health-related quality of life than children and adolescents who were healthy and had 

similar quality of life as those diagnosed cancers (50). 
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2.6 Treatment of childhood obesity 

 

        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 sequelae of obesity (23).  Since abnormal fat accumulation is always the 

result of positive energy balance due to excess energy intake and/or decreased energy 

expenditure, a therapy should aim at negative energy balance with sufficient nutrients.  

This can be achieved by decreasing energy/fat intake and increasing energy expended 

in physical activity.  These changes have to be induced by behavior modification (3). 

 

2.6.1 The main goals of treatment 

 

2.6.1.1 Dietary management 

 

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

healthy meals as well as a healthy approach to eating (3).  The simplest strategy of 

reduction in or elimination of high-calorie diets is the reduction in or elimination of 

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

strategy may reduce calories without making patients feel hungry or deprived (51).  

Moreover, the education for overweight patients about foods and eating habits that 

facilitate weight control is an essential component of all weight management strategies 

(9). 

 

2.6.1.2 Physical activity 

 

2.6.1.2.1 Increased physical activity 

Children and adults should be more active, not only for weight 

control, but also for general health and well-being (51).  An increase in physical 

activities results in increased energy expenditure.  Children aged over 2 years should 

participate in moderate physical activity, such as biking, swimming, playing football  

for at least 30 minutes in most days of the week.  They should also be encouraged to 
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incorporate more physical activity into their lifestyle, such as walking or biking to 

school instead of traveling by car, using stairs instead of elevators, and helping active 

chores inside and outside of the house (8, 9, 51). 

 

2.6.1.2.2 Reduced physical inactivity 

The simplest approach to increased physical activity is 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 (9).  The American Academy of Pediatrics has recommended the limitation 

on television viewing or playing video and computer games to no more than 2 hours 

per day in children aged 2 years and older (52).  The restriction of time for television 

viewing as well as playing video games and computer games will compel children to 

choose other pastimes; most of which will generate more physical activity and may 

lead to weight control or weight loss (51).  The studies that included the decreased 

time spent on sedentary activity in weight control programs are as follows: 

In 1999, Robinson et al conducted a randomized controlled 

school-based trial to assess the effect of the reduction in television as well as videotape 

viewing, and video game use on changes in adiposity, physical activity, and dietary 

intake.  At the 7-month follow-up, children in the intervention group, who received an 

18-lesson, 6-month classroom curriculum, significantly watched less television and 

played fewer video games than children in the control group.  Children in the 

intervention group also significantly decreased in body mass index (BMI), tricep 

skinfold thickness (TSF), waist circumference, and waist-to-hip ratio compared with 

the control group (53). 

In 2000, Epstein et al compared the influence of targeting the 

decrease in sedentary behaviors and increase in physical activity in the comprehensive 

treatment of obesity in 8- to 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 (54). 
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2.6.1.3 Behavioral  modification 

 

In obesity management, behavior modification is used for 

making a systemic change of eating, exercise, and other behaviors that are thought to 

contribute to obesity (48).  Behavior modification in the treatment of obesity rests on 3 

assumptions as follows (55): 

A. Behaviors such as eating and physical activity affect 

weight; therefore, changing them will change body weight. 

B. Eating and physical activity patterns are learned 

behaviors and can be modified. 

C. For long-term change, it is necessary to change the 

environment that perpetuates these behaviors. 

Behavioral modification techniques that are most applicable to 

the treatment of childhood obesity (48, 55-57) include: 

  

2.6.1.3.1 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 without 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.  

 

2.6.1.3.2 Stimulus control 

Stimulus control involves identifying the environment cues that 

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

process.  By modifying environmental cues, caregivers are changing the obese child’s 

microenvironment and helping them to achieve targeted behavior change. 

 

2.6.1.3.3 Social reinforcement 

Social reinforcement is an important component of behavior 

modification programs.  Praise is a very powerful, positive approach to support 
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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. 

 

2.6.1.3.4 Modeling 

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

facilitate behavioral changes 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 call attention to their own good behaviors whenever possible to enable 

children to imitate their good health habits.     

The study of Ford and colleagues reported in 2002 is one of the 

intervention trials conducted to study the behavior modification techniques.  They 

examined in 28 African-American families with children aged 7-12 years the effects of 

behavioral intervention on television viewing reduction, increase in physical activity, 

and decrease in meals eaten in front of television.  Subjects were randomized to 

receive counseling alone or counseling plus a behavioral intervention.  After the 4-

week intervention, television as well as videotape viewing and video game use in 

children were decreased in both groups.  The behavioral intervention group reported 

significantly greater increase in organized physical activity and playing outside than 

the group with counseling alone.  The researchers concluded that the effects of 

counseling plus a behavior modification technique on physical activity and playing 

outside might be more effective than counseling alone (58).    

 

2.6.1.4 Pharmacotherapy  and  surgery 

 

The role of pharmacotherapy and surgery in management of 

childhood obesity is undefined but may be considered in extreme cases (9,14).  In  

2001,  Freemark and colleagues reported a double-blind, placebo-controlled trial to 

examine the  effects  of  metformin, a glucose-lowering drug,  on  BMI,  serum  leptin,  

glucose  tolerance, and  serum  lipids  in  29  obese  young  people  (BMI>30 kg/m2)  
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aged  12-19  years  with  fasting  hyperinsulinemia  and  a  family  history  of  type  2  

DM.  At the end of the 6-month study, BMI significantly decreased in the intervention 

group but increased in the placebo group (59). 

 

2.6.2 Nutrition counseling  

 

Nutrition counseling has been defined as the process of guiding a client 

toward a healthy nutrition lifestyle by meeting normal nutrition needs and solving 

problems that are barrier to change (24-25).  Haney and Leison designed a model of 

counseling to enable the guiding to be effective.  The model indicates that the 

counseling can be defined as an interaction in which the counselor focuses on clients’ 

experiences, feelings, thoughts and behaviors with intentional responses to 

acknowledge, to explore, or to challenge (25).  Accordingly, 3 special goals in 

nutrition counseling have been identified.  The first is to facilitate lifestyle awareness; 

the second is to make decision for healthy lifestyle.  The last goal is to obtain a 

healthier lifestyle.  In the nutrition counseling process, nutrition counselors help 

clients take appropriate actions by encouraging them to take risks, to tolerate 

incongruities, and to give new behaviors and thoughts a chance before discounting 

them.  Furthermore, nutrition counselors must be hosts of behavior change strategies 

that can be explored and tailored to meet their clients’ individual and cultural needs. 

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 (60).  The proceeding of nutrition counseling can 

be described by the Five A’s construct for clinical counseling. 

 

The Five A’s organizational construct for clinical counseling  

 

        The Five A’s construct was adapted by United States Preventive 

Service Task Force (USPSTF).  The main objective of this construct is to assist 

patients in adopting, changing, or maintaining behaviors that lead to a healthy lifestyle 

(60-61).  The Five A’s construct consists of: 
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1. Assess: Ask about/assess behavioral health risk(s) and factors 

affecting choices of goals/methods for behavioral changes 

2. Advise: Give clear, specific, and personalized advice for behavioral 

change, including the information about harms and benefits to personal health 

3. Agree: Collaboratively select appropriate treatment goals and 

methods based on a patient’s interest and willingness to change a behavior 

4. Assist: Using behavior change techniques (self-help and/or 

counseling) to aid a patient in achieving agreed-upon goals by acquiring the skills, 

confidence, and social/environmental supports for behavioral changes; supplementing 

with adjunctive medical treatments when appropriate 

5. Arrange: Schedule follow-up contacts (in person or by telephone) to 

provide ongoing assistance/support and to adjust the treatment plan as needed, 

including referral to more intensive or specialized treatment 

 

2.6.3 Weight management programs for children 

 

Weight management programs for children can be identified to 3 main 

types; family-based, school-based, and primary-care-based programs.  Those types are 

described in detail as follows: 

  

2.6.3.1  Family-based programs 

 

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

obesity in children.  A family-based intervention is appropriate for children since 

parents are the primary mediators of change.  Parents and caregivers have an important 

influence on eating and physical activity habits of children (62).  With the family-

based intervention, a child is not treated as “the patient” because the family is treated 

as a whole.  In 1990, Epstein laid the foundation for family-based behavioral 

treatments.  He hypothesized that treatments designed to reinforce behavioral changes 

and weight loss in obese children and parents together would result in a greater long-

term follow-up than those focusing on behavioral changes and weight loss in obese 

children only (63).   
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In 1990, Epstein and colleagues studied the effect of a behavioral, family-

based treatment in the obese children after 10 years of follow-up.  Seventy-six obese 

children aged 6 to 12 years and their parents were randomly assigned into 3 groups.  

The child-and-parent group reinforced behavioral changes and weight loss in a child 

and the corresponding parents; the child group reinforced a child’s behavioral changes 

and weight loss; and the nonspecific control group reinforced attendance of the 

families. The results showed that children in the child-and-parent group had a 

significant decrease in percentage of overweight after 5 and 10 years of follow-up 

while children in the child group and the nonspecific group had an increase in 

percentage of overweight at the end of 5 and 10 years compared to that at baseline. 

The authors concluded that the reinforcement for behavioral changes and weight loss 

in obese children and parents using a behavioral family-based treatment were effective 

and should be initiated when children were between 6 and 12 years old so that weight 

reduction/control could persist until young adulthood (63). 

 In 1998, Golan and colleagues compared the effects of a family-based 

treatment with the effects of the conventional approach.  In the former treatment, 

parents served as the exclusive agents of change; in the latter, children served as the 

agents of change.  At 1 year of follow-up, children in both groups had a significant 

decrease in percentage of overweight.  Mean percentile of weight reduction was 

significantly higher in children in the intervention group than that in the control group.  

In additional, the dropout rate in the control group was nine times greater than that in 

the intervention group.  The researcher concluded that the family-based treatment was 

more effective for treating childhood obesity than the conventional approach (64).  In 

2004, Golan and Crow reported the long term outcome of overweight children having 

a family-based health-centered approach.  The design of that intervention was similar 

to the study of Golan et al in 1998.  At 7 years after program termination, the mean 

reduction in childhood overweight was significantly higher in children of the parent-

only group than in those of the child-only group.  In addition, the proportion of 

nonobese children at 7 years of follow-up in the parent-only group was higher than 

that in the child-only group.  The researchers concluded that the treatment of 

childhood obesity having parents as the exclusive agents of change was superior to the 

conventional approach over the long term (65).   
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        In 2005, Jiang et al developed a family-based behavioral treatment 

and assessed its impact on obese school children in one middle school in Beijing, 

China.  The children were randomly assigned to the treatment (33 children) and the 

control (35 children) groups. Children in the treatment group received the family-

based behavioral treatment for 2 years. The controls had a normal school as well as 

family life and did not receive any special intervention.  Height and weight were 

measured every 6 months.  Blood pressure, cholesterol, and triglyceride levels were 

measured at baseline and after 2 years of study.  The results showed that BMI was 

significantly reduced in the treatment group but not in the control group after 2 years 

of study. Blood levels of total cholesterol and triglyceride were decreased in the 

treatment group. A significant correlation between BMI reduction and triglyceride 

reduction was found in the treatment group but not in the control group.  The authors 

concluded that a family-based behavioral treatment was feasible to use for treating 

obesity in school children in Beijing, China.  They believed that the modification of 

family environments to support healthful eating and exercise behaviors was one of 

effective approach (66).  

 

2.6.3.2 School-based programs 

 

Most obesity interventions have taken place in clinical settings; however, 

many schools can provide an excellent opportunity for preventing and treating obesity.  

The introduction of an obesity prevention program in a 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 children begin to become 

independent, vary their diets and activity patterns with their new environments (9).  

Furthermore, school programs can be delivered at little cost to families and can reach 

low-income children who may not have access to a treatment (67).  The studies that 

related a school-based intervention to management of childhood obesity are as 

follows: 

In 1998 Mo-suwan et al evaluated the effect of a school-based aerobic 

exercise program on obesity indexes in preschool children. Two hundred ninety-two 
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pupils from 2 kindergartens in Hat Yai municipality, Songkhla, Thailand were 

included in this study.  A specially designed daily exercise program, including a 15-

min walk before beginning the morning class and 20-min aerobic dance session after 

the afternoon nap, 3 times 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 (68).   

In 2004, James and colleagues determined whether a school-based 

educational program that aimed at reducing consumption of carbonated drinks could 

prevent excessive weight gain in children. It was a cluster randomized controlled trial 

in six primary schools in the southwest England. Six hundred and forty-four children 

aged 7-11 years were recruited in the trial.  The intervention focused on the nutrition 

educational program over 1 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 school. Therefore, the school can have 

an important role in prevention of obesity in children (69).   

 

2.6.3.3 Primary-care-based programs 

 

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 (9).   

The study of Valverde et al demonstrated the beneficial effect of a 

multidisciplinary program in an out-patient care public service on weight control in 

children and adolescents (70). When the children were divided according to the 

number of visits, the percent decrease in adjusted BMI (ABMI) of children who had 6 

or more visits was significantly greater than that of those who had less than 6 visits.  

The results indicate that the best predictors of weight improvement for children and 
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adolescents participating in an out-patient program are the higher frequency of visits 

and shorter intervals between visits.   

The effect of frequency of visits on weight improvement was supported 

by Denzer et al (71).  They evaluated the effectiveness of obesity treatment under the 

condition of a large-scale, public outpatient unit with special focuses on the issue of 

compliance and on possible predictors of positive treatment outcome. Two hundred 

ninety-four children aged 6-16 years were enrolled in a single-center outpatient 

obesity intervention program of the Department of Pediatrics, University Hospital of 

Vienna.  The average number of visits to the outpatient unit was 3.6 (SD = 2.7) with a 

mean visit interval of 62.1 days.  The results of the stepwise regression model showed 

that average visit interval was a possible predictor for the reduction of BMI standard 

deviation score (BMI-SDS) after 3 visits to the clinic.  The authors concluded that a 

beneficial outcome of reduction in BMI-SDS could be achieved in compliant obese 

children and adolescents. 

 

2.6.4 Studies related the treatment of childhood obesity 

 

In 1991, Nuutinen studied the effect of dietary counseling on food 

consumption, nutrient intake, and weight loss in 84 obese children whose body weight 

was >120% of ideal body weight for height and whose ages ranged from 6 to 16 years.  

The recruited children were divided into 2 groups: 32 children in the intensive 

treatment (group I), 16 children in the conventional treatment (a school health-care 

setting; group II).  Twenty-nine children whose weight-for-height was less than 120% 

of ideal body weight were enrolled as the control group (group III).  At the end of the 

first year of treatment, children in the group I reduced their mean daily fat intake.  The 

reduction was maintained throughout the observation year, whereas no change was 

observed in the groups II and III.  Moreover, the relative body weight was decreased 

by 16.2% in the group I during the first year and the reduced body weight was 

maintained during the observation period. There was no significant weight reduction 

in the group II.  The author concluded that the intensive treatment resulted in 

decreased fat intake and also led to a reduction in relative weight, whereas the 
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conventional approach appeared to be ineffective with regard to nutrient intake and 

weight loss (72). 

      In 2002, Eliakim et al assessed the effect of a multidisciplinary 

intervention (dietary, behavioral, and exercise) on weight management program in 

obese children and adolescents aged 6-16 years. The 6-month study was designed as a 

nonrandomized, clinical experience.  A total of 177 obese children participated in the 

3-month program; 65 of whom completed the 6-month intervention. All subjects and 

parents were invited to attend together a series of 4-evening lectures during the first 3 

months of the program and were given dietary intervention by a dietitian once a 

month.  In addition, they participated in a twice-weekly exercise program.  A group of 

25 obese children and adolescents who were followed in the obesity clinic and did not 

participate in the structured program served as controls.  The control subjects were 

referred to an outpatient nutritional consultation at least once every 3 months and were 

instructed to perform physical activity 3 times a week on their own.  Body weight, 

BMI, and fitness were evaluated at baseline and after 3 and 6 months of the 

intervention.  The results showed that body weight and BMI of the intervention group 

were significantly reduced, and the endurance time significantly increased after 3 

months of the intervention.  Obese children who continued the program for 6 months 

maintained the decrease in BMI and further improved endurance time.  In contrast, 

obese children who did not participate in the structured program gained weight, 

increased BMI, and less significantly improved fitness. The researchers discussed that 

their model of weight management program might help obese children achieve the 

ultimate goal of long-term maintenance of BMI reduction (73). 

 

2.6.5 Studies related weight control program in Thailand 

 

Jirapinyo et al reported the impact of the 4-week camp on Thai children 

aged 8-13 years with moderate or severe obesity.  The program was held at the 

Clinical Research Center (CRC), Department of Pediatrics, Faculty of Medicine, 

Siriraj Hospital, Mahidol University. At the beginning, 9 children were classified as 

moderate obesity (body weight ≥140-160% of ideal weight for height) and 12 children 

were severely obese (body weight >160% of ideal weight for height).  The program 



Narisara Sangthien  Literature review / 26 

included dietary restriction of 800 kcal/day, nutrition education course that included 

food exchange list and practicing the estimation of amount of energy and protein in 

each food item, two daily exercise sessions by swimming and aerobic dance, and 

psychotherapy for childhood obesity.  After 4 weeks, all obese children lost 5% of 

body weight and 12% of body fat compared to their initial weight and body fat, 

whereas lean body mass had hardly changed (74). 

In 1999, Kosidcharoensuk conducted a study in 139 obese children aged 

9-12 years in a primary school (grades 4 to 6) to assess the effect of a simple nutrition 

education model on weight control. Subjects were divided into three groups: the group 

1 served as control, whereas each obese pupil in the group 2 received a weight control 

booklet, and both the pupils and their parents in the group 3 received the booklets.  

Parents in the group 3 also received one session of food demonstration plus two 

sessions of nutrition advice.  The researchers also determined the knowledge, family 

and environmental factors.  Nutrient intakes of subjects were determined using a 24-

hour food recall. Ten-hour-fasting blood samples were obtained from subjects to 

determine changes in levels of serum lipids. In addition, anthropometric measurements 

(weight, height, and skinfold thickness) were performed.  Snack and high-caloric food 

consumption were found to remain unchanged in all children. Also, all pupils’ 

physical activities did not increase as expected.  The researcher concluded that the 

provision of this simple nutrition education model for 3 months was unable to promote 

appropriate consumption behavior (75). 

To our knowledge, the study that includes the nutrition counseling into a 

weight management program for obese school-aged children is unavailable.  

Therefore, we are interested in the studying of the effect of the nutrition counseling 

intervention on weight control program in obese school-aged children.  
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CHAPTER 3 

MATERIALS AND METHODS 

 

 
3.1 Subjects 

 

        Obese children whose ages were between 6-9 years were enrolled from 4 

municipal schools, which have a similar curriculum, in Kanchanaburi province.      All 

participants were recruited by using the following criteria: 

          

        Inclusion criteria 

1. Children who have weight-for-height above 90th
 percentile of Thai 

standard, Ministry of Public Health (MOPH, 1999) 

2. Children whose parents or caregivers are willing to participate in this 

study 

 

        Exclusion criteria 

1. Children with disorders of central nervous system 

2. Children with endocrine disorders such as Cushing syndrome, primary 

hyperinsulinemia, pituitary dwarf, and hypothyroidism 

3. Children with genetic syndromes such as Prader-Willi syndrome, 

Laurence-Moon-Biedle syndrome 

4. Children who receive corticosteroid, some anti-epileptic drugs such as 

sodium valproate and carbamazepine, or anti-thyroid drugs 
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        Written information about the study was sent to obese children and their parents.  

Written inform consent was obtained in adherence to the protocol approved by the 

Ethical Clearance Committee on Human Rights Related to Research Involving Human 

Subjects, Faculty of Medicine, Ramathibodi hospital, Mahidol University (Appendix 

A).   

 

3.2 Selection of schools 

 

The school is the study site of this study.  We selected 4 municipal schools in 

Kanchanaburi province.  These schools have similar characteristics as follows: 

1. These schools are the public schools that lead to the similar characteristics of 

subjects in the study. 

2. These schools have a similar curriculum. 

3. These schools have the similar health promotion programs such as school milk 

program and physical activity program. 

 

3.3 Study design 

 

This study was a randomized controlled trial.  After recruitment, the subjects were 

randomized into two groups according to their schools: the control group (n=22) and 

the intervention group (n=23).  Subjects in the intervention group received nutrition 

counseling.  The control group received only a nutrition education class.  Subjects in 

the education and counseling groups had been followed every 6 weeks for 6 months 

(Figure 3.1).  The details of the nutrition education and nutrition counseling 

intervention were summarized in Table 3.1.  

 

3.3.1 Intervention design 

 

3.3.1.1 Nutrition education 

At the beginning of the study, the subjects and parents/caregivers in 

both groups were invited to the nutrition class.  They received a handbook of 

childhood obesity (Appendix B), which was developed by the researcher.  The 
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contents of handbook include the definition and complications of childhood obesity as 

well as the principles of childhood obesity treatment that include dietary management, 

physical activity, and behavior modification techniques.  The nutrition education class 

was taught by the researcher for 45-60 minutes.  The two groups were given similar 

information on diet, physical activity, and behavioral principles. 

 

3.3.1.2 Nutrition counseling 

The subjects and parents/caregivers in the intervention group were 

invited to an individual nutrition counseling every 6 weeks during the 6-month study.  

During each nutrition counseling, the subjects and their parents/caregivers met with 

the researcher for 15-30 minutes to discuss about the five A’s construct and behavior 

modification techniques. 

The details of the five A’s construct (assess, advise, agree, 

assist, and arrange) and behavior modification techniques given in this study were as 

follows: 

1. Assess 

The first step of nutrition counseling is the assessment of 

factors that are related to childhood obesity including dietary as well as physical 

activity assessments.  In this study, the assessment was performed at the beginning of 

the study. 

2. Advise 

The researcher, as a nutrition counselor, gave subjects and 

their parent clear advice on decreasing risk factors associated with obesity. 

3. Agree 

The subjects and their parents selected appropriate methods 

based on individual’s interest and willingness to change a behavior. 

4. Assist 

The researcher used behavior modification techniques to aid 

the subjects in achieving goals by acquiring the skills, confidence, and 

social/environmental supports for behavioral changes. The behavior modification 

techniques in this study consisted of self-monitoring, stimulus control, social 

reinforcement, and modeling.  Such techniques were conducted as follows: 
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- Self-monitoring 

The subjects received a workbook for keeping records of 

food consumption in terms of quality and quantity.  In addition, type and duration of 

physical activity were also recorded.  In this study, the subjects in the counseling 

group received a workbook during the end classes’ period.      

- Stimulus control 

Parents were advised to have stimulus control to reduce 

the over-consumption of foods and physical inactivity. For example, eating at one 

location and increasing access to physical activity should be encouraged. Subjects 

should not be allowed to eat while watching television and parents/caregivers should 

not keep unhealthy snacks in the house.   

- Social reinforcement 

Parents/caregivers were taught to use positive 

reinforcement techniques including praise for targeted behaviors. 

- Modeling 

Parents/caregivers were instructed not to do in front of 

the subjects’ things that they did not want the subjects to do such as consumption of 

high-fat snack foods.  Parents/caregivers should be the model of behaviors that they 

wanted the subjects to do.   

5. Arrange 

The follow-up schedule was set at every 6 weeks during the 

6-month study to provide support and to adjust the plan of treatment. 
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 Obese children 
( n=45 ) 

Baseline  assessment  

Physical  examination,  General  information,  Anthropometric 

assessment,  Dietary  assessment,  Physical  activity  assessment 

Nutrition counseling group 
(n=23) 

Nutrition education group 
(n= 22) 

Nutrition  education   and  

anthropometric assessment 

at 0, 6, 12, 18, and

 

 Randomization 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1  Protocol flow chart 

 

 

 

 

 24  weeks 

Nutrition  counseling   and  

anthropometric assessment 

at 0, 6, 12, 18, and 24  weeks  

Assessment at 12th  and 24th week 

Physical  examination,  Anthropometric assessment,    

Dietary  assessment,  Physical  activity  assessment 
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Table 3.1:  Summary of the nutrition education and nutrition counseling 

interventions  

 

Nutrition education group Nutrition counseling group 

 Use  the Five A’s organizational 

construct for clinical counseling 

(Assess,  Advise,  Agree,  Assist,  and 

Arrange) 

Nutrition education 

 Childhood obesity 

 Pediatric nutrition 

 Food exchange lists 

 Food choices 

 Food preparation and cooking 

 Food label 

Nutrition education 

 Childhood obesity 

 Pediatric nutrition 

 Food exchange lists 

 Food choices 

 Food preparation and cooking 

 Food label 

Physical activity Physical activity 

 Behavior modification technique 

 Self-monitoring 

 Stimulus control 

 Social reinforcement 

 Modeling 
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3.4 Data collection  

 

3.4.1 Demographic characteristic data 

 

General data of children were collected using a questionnaire 

(Appendix C) completed by parents or caregivers at baseline of the study.  This 

questionnaire was composed of 4 parts as follows: 

Part I: Demographic characteristics of children 

Part II:  Health history of children 

Part III: Environment and family history of children 

Part IV: Attitude about obesity in children 

 

3.4.2 Anthropometric assessment 

 

Anthropometric data were measured and collected by the same 

researcher throughout the period of study.  The anthropometric measurement were 

performed 5 times: at baseline, at 6 weeks, 12 weeks, 18 weeks, and at the end of the 

study (24 weeks) as follows: 

. 

3.4.2.1  Weight 

Body weight was measured using a mechanical balance.  The children 

were weighed in the student uniform with empty pockets and without shoes.  The body 

weight was recorded to the nearest 0.1 kg. 

 

3.4.2.2 Height 

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

stadiometer under the following conditions: standing without shoes on a horizontal 

surface and stretching the body upward to the fullest extension. 

Weight-for-height was calculated using INMU-NutriStat program as Z-

scores of the National Center for Health Statistics reference according to sex.  In 

addition, the body weight and height were used for calculation of percent ideal body 

weight (%IBW).  Percent IBW was calculated as follows: 
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%IBW = (actual weight divided by weight at the 50th percentile for the 

same height) x 100   

 

3.4.2.3 Mid upper arm circumference (MUAC) 

The measurement was taken at the mid point of the upper right arm, 

located halfway between the lateral tip of the acromion and the olecranon when the 

arm was flexed at a 90-degree angle.  A measuring tape tightened around the arm and 

the MUAC was recorded to the nearest 0.1 cm.  

Mid upper arm muscle area (MAMA) was calculated using the 

following equation: 

MAMA (cm2) = (C - (π x TSF))2

     4π 

Where C = mid upper arm circumference (cm)  

                    TSF = Triceps skinfold thickness (cm)   

 

3.4.2.4 Skindfold thickness 

Biceps and triceps skinfold thickness were measured on the right side 

of the body to the nearest 0.1 mm using the Harpenden caliper.  Each skinfold 

thickness was measured 3 times, and then averaged to represent its mean value. 

 

3.4.2.5 Waist and hip circumference 

Waist and hip circumference were measured using a measuring tape 

and used for the calculation of waist-to-hip ratio.  The waist-to-hip ratio is a simple 

method for describing the distribution of intra-abdominal adipose tissue. 

 

3.4.3 Dietary assessment 

 

3.4.3.1 Dietary intakes 

                 Dietary intakes were assessed using a 3-day food record (Appendix D).  

Dietary intake of each subject was assessed three times: at baseline, 12 weeks, and at 

the end of study.  The parents or caregivers were asked to record all food items and 

amount children consumed during 3 days (2 weekdays and 1 weekend day) prior to 
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each visit.  The researcher gave the parents or caregivers the advice on how to record 

the form.  The weight in gram of each food items was converted from household 

measurement using the food conversion manual.  The data were coded and analyzed 

using the program developed by the Institute of Nutrition, Mahidol University 

(INMUCAL version ND2) to determine nutrient content for energy, carbohydrate, 

protein, and fat. 

 

3.4.3.2 Frequency of food intake 

                 The food frequency questionnaire (Appendix E) was used in this study 

to evaluate the frequency of food consumption monthly concerning food items 

associated with obesity.  All subjects were interviewed by the same researcher at 

baseline, 12 weeks, and at the end of the study.  

 

3.4.4 Eating and physical activity behavior assessments 

 

The consumption and physical activity behaviors of the subjects were 

determined using the eating and physical activity behavior questionnaire (Appendix F) 

at baseline, 12 weeks, and at the end of the study.  The questionnaire was divided into 

2 parts. 

 Part I:  Eating behaviors of children 

    The contents of this part involved eating behavior of children 

such as number of meals and snacks of children, eating away from home.  The 

questions regarding eating style of children were adapted from the Family eating and 

activity habits questionnaire (76).  The frequency of measures was scored from 1 

(never) to 5 (always).  The total scores ranged from 5 to 25. 

 Part II:  Physical activity behavior of children     

  This part involved physical activity of children that had been 

performed in daily life in terms of type, frequency, and duration of physical activity.     
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3.5 Duration of study period 

 

June 2005 – January 2006 

 

3.6 Statistical analysis 

 

        Results  of  the  study  were  complied  and  analyzed using  the  Statistical  

Package  for  the  Social  Science  (SPSS  for  window version  11.5).  Descriptive data 

were expressed as mean ± standard deviation (SD) and percentage.  To test for 

baseline condition differences, Chi-square analyses were used for dichotomous 

variables and the independent sample t-test was for continuous variables.  For a 

repeated measurement, data at the different time-points in each group was analyzed 

using analysis of variance (ANOVA).  The independent sample t-test was used to 

compare the differences between groups when there was a normal distribution of the 

variables.  For a non-normal distribution of the variables, the differences between the 

two groups were analyzed using the Mann Whitney U-test.  In addition, Chi-square 

analyses were used to compare the difference between groups for dichotomous 

variables.  Statistical significance was assigned at the 0.05 level of probability.   
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CHAPTER 4 

RESULTS 

 
        This study aimed to evaluate the effectiveness of the nutrition counseling 

intervention that involves parents/caregivers and behavioral modification techniques 

on weight control/reduction in obese school-aged children.  We determined the effects 

of this intervention on changes in nutrition status, eating, and physical activity 

behaviors of obese children. 

 

4.1 Baseline characteristics of the subjects 

 

        Forty-five children, aged 6 to 9 years from 4 municipal schools in Kanchanaburi 

province, were enrolled in this study.  They were assigned into two groups: the 

nutrition education group (n=22) and the nutrition counseling group (n=23).  There 

was a significant difference in the median age between the education and counseling 

groups (9 vs. 8 years, respectively; p=0.035).  There were no significant differences in 

baseline demographic characteristics (gender, grade, and a family history of chronic 

diseases) between the education and counseling groups (Table 4.1).  There were no 

significant differences in the socioeconomic status, parental education, and occupation 

between groups (Table 4.2). 

         

4.1.1 Anthropometric measurement 

 

Baseline anthropometric measurements in both groups are shown in 

Table 4.3.  There was no significant difference between the education group and the 

counseling group for any baseline anthropometric data, except waist circumference 

(82.46 ± 6.25 vs. 76.69 ± 7.69, respectively; p=0.012) and waist-to-hip ratio (0.93 ± 

0.04 vs. 0.90 ± 0.04, respectively; p=0.037).  Table 4.4 shows the frequency 

distribution of subjects according to baseline Z-scores of weight-for-height.  Most 

subjects in both groups had Z-scores more than 3. 
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4.1.2 Dietary intake 

 

The average dietary intakes of subjects derived from the 3-day food 

record at the beginning of the study are presented in Table 4.5.  There were no 

statistically significant differences in the values of energy, carbohydrate, protein, and 

fat between the education and counseling groups.  The percentage of caloric 

distribution from carbohydrate, protein, and fat were 49.90%, 17.24% and 32.99% in 

the education group and 53.43%, 15.70% and 30.91% in the counseling group, 

respectively.  There were no significant differences in the percentage of caloric 

distribution from protein and fat between groups; but a significant difference was 

found in the percentage of caloric distribution from carbohydrate between two groups. 

 

4.1.3 Physical activity: frequency and time 

 

There was no significant difference in the baseline mean frequency of 

physical activity between the education group and the counseling group (3.86 ± 2.57 

vs. 5.22 ± 1.95 days/weeks, respectively; p=0.062).  In addition, there were no 

significant differences between the education and counseling groups in the mean time 

the subjects spent watching television during weekday (2.73 ± 1.28 vs. 2.85 ± 1.27 

hours/day, respectively; p=0.753), during weekend (4.57 ± 3.32 vs. 4.30 ± 1.79 

hours/day, respectively; p=0.741), and the mean time spent playing video/computer 

games (0.57 ± 0.94 vs. 1.00 ± 1.42, respectively; p=0.239) (Table 4.6).   
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Table 4.1 Baseline demographic characteristics of the education and counseling 
groups*

 

Variables Education group 
% (n) 

Counseling group 
% (n) 

Gender:  
          male 
          female  

 
54.5 (12) 
45.5 (10) 

 
47.8 (11) 
52.2 (12) 

Age: 
          6 
          7 
          8 
          9 

 
4.5 (1) 
13.6 (3) 
22.7 (5) 

59.1 (13) 

 
13.0 (3) 
21.7 (5) 
39.1 (9) 
26.1 (6) 

Grade: 
          1 
          2 
          3 
          4 

 
9.1 (2) 
31.8 (7) 
40.9 (9) 
18.2 (4) 

 
13.0 (3) 
30.4 (7) 
30.4 (7) 
26.1 (6) 

Family history of:   

     Diabetes mellitus 
          No 
          Yes 

 
90.9 (20) 
9.1 (2) 

 
78.3 (18) 
21.7 (5) 

     Hypertension 
          No 
          Yes 

 
72.7 (16) 
27.3 (6) 

 
82.6 (19) 
17.4 (4) 

     Orthopedic disorders 
          No 
          Yes 

 
86.4 (19) 
13.6 (3) 

 
82.6 (19) 
17.4 (4) 

     Heart disease 
          No 
          Yes 

 
95.5 (21) 
4.5 (1) 

 
91.3 (21) 
8.7 (2) 

     Hyperlipidemia 
          No 
          Yes 

 
86.4 (19) 
13.6 (3) 

 
82.6 (19) 
17.4 (4) 

Data are presented in percentage and the number (n) is shown in the parenthesis 
* No significant differences between groups 
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Table 4.2 Socioeconomic status, parental education and occupation of the 

education and counseling groups*

 

Variables Education group 
% (n) 

Counseling group 
% (n) 

Parental income (baht/month) 
          <5,000  
            5,000-10,000 
          10,000-20,000 
         >20,000 

 
22.7 (5) 

59.1 (13) 
13.6 (3) 
4.5 (1) 

 
26.1 (6) 

56.5 (13) 
17.4 (4) 

- 

Father’s education 
          None 
          Primary education 
          Secondary education 
          Diploma 
          Bachelor’s degree 

 
4.5 (1) 

59.1 (13) 
27.3 (6) 
4.5 (1) 
4.5 (1) 

 
- 

47.8 (11) 
34.8 (8) 
17.4 (4) 

- 

Mother’s education 
          None 
          Primary education 
          Secondary education 
          Diploma 
          Bachelor’s degree 

 
9.1 (2) 

45.5 (10) 
36.4 (8) 
4.5 (1) 
4.5 (1) 

 
4.3 (1) 

34.8 (8) 
39.1 (9) 
13 (3) 
4.3 (1) 

Father’s occupation 
          Trader 
          Government officer 
          Office worker 
          Casual 
          None 
          Other 

 
31.8 (7) 
9.1 (2) 
27.3 (6) 
27.3 (6) 

- 
4.5 (1) 

 
17.4 (4) 
17.4 (4) 
13.0 (3) 
39.1 (9) 
4.3 (1) 
4.3 (1) 

Mother’s occupation 
          Trader 
          Government officer 
          Office worker 
          Casual 
          None 
          Other 

 
27.3 (6) 
4.5 (1) 

18.2 (4) 
13.6 (3) 
31.8 (7) 
4.5 (1) 

 
17.4 (4) 
13.0 (3) 
17.4 (4) 
13.0 (3) 
34.8 (8) 

- 

Data are presented in percentage and the number (n) is shown in the parenthesis 

 * No significant differences between groups 
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Table 4.3 Baseline anthropometric data of the education and counseling groups 

 

Variables 
Education group 

(n=22) 

Counseling group 

(n=23) 

p-value 

Weight (kg) 47.67 ± 7.53  43.39 ± 10.03 0.117 

Height (cm) 136.77 ± 7.26 132.00 ± 10.07 0.076 

Weight-for-height Z-scores 3.16 ± 1.06 3.39 ± 1.69 0.586 

% Ideal body weight 154.19 ± 17.49 154.63 ± 25.28 0.947 

Mid upper arm 

circumference (cm) 
27.21 ± 2.33 25.91 ± 3.39 0.146 

Mid upper arm muscle area 

(cm2) 
55.27 ± 10.73 50.52 ± 15.41 0.238 

Skinfold thickness    

     Triceps (mm) 21.6 ± 3.8 21.5 ± 4.2 0.890 

     Biceps  (mm) 14.8 ± 3.1 13.8 ± 3.6 0.329 

Waist circumference(cm) 82.46 ± 6.25 76.96 ± 7.69 * 0.012 

Hip circumference (cm) 88.77 ± 6.07 85.19 ± 8.5 0.112 

Waist to hip ratio 0.93 ± 0.04 0.90 ± 0.04 * 0.037 

Data are presented as mean ± SD 
* Significant difference between groups 
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Table 4.4 Frequency distribution of subjects according to baseline Z-scores of 

weight-for-height in the education and counseling groups* 

 

Weight-for-height Z-scores 
Education group 

% (n) 

Counseling group 

% (n) 

> 1.5 to 2.0 13.6 (3) 13.0 (3) 

> 2.0 to 3.0 31.8 (7) 39.1 (9) 

> 3.0 54.5 (12) 47.8 (11) 

Data are presented in percentage and the number (n) is shown in the parenthesis 
* No significant differences between groups 

 

 

 

Table 4.5 Baseline dietary intakes of the education and counseling groups 

 

Nutrients 
Education group 

(n=22) 

Counseling group 

(n=23) 

p-value 

Energy (kcal/day) 1,882.30 ± 426.17 1,964.51 ± 496.91 0.555 

Carbohydrate     

(g/day) 232.82 ± 50.19 261.74 ± 65.69 0.105 

(%kcal) 49.90 ± 5.84 53.43 ± 3.69 * 0.021 

Protein     

(g/kg/day) 1.730 ± 0.58 1.86 ± 0.69  0.738 

(%kcal) 17.24 ± 3.20 15.70 ± 2.26 0.090 

Fat     

(g/day) 69.53 ± 20.17 67.15 ± 18.13 0.679 

(%kcal) 32.99 ± 4.51 30.91 ± 4.18 0.116 

Data are presented as mean ± SD 
* Significant difference between groups (p=0.021) 
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Table 4.6 Baseline physical activity and inactivity of the education and counseling 

groups* 

 

Variables 
Education group 

(n=22) 

Counseling group 

(n=23) 

p-value 

Frequency of physical 

activity (days/week) 
3.86 ± 2.57 5.22 ± 1.95 0.052 

Time spent on watching 

television during weekday 

(hours/day) 

2.73 ± 1.28 2.85 ± 1.27 0.753 

Time spent on watching 

television during weekend 

(hours/day) 

4.57 ± 3.32 4.30 ± 1.79 0.741 

Time spent on playing 

video/computer games 

(hours/day) 

0.57 ± 0.94 1.00 ± 1.42 0.239 

Data are presented as mean ± SD 
* No significant differences between groups 
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4.2 Changes of the subjects’ characteristics during the 6-month study period 

 

        In this study, the follow-up schedule was set at every 6 weeks during the 6-month 

study period.  Anthropometric data were collected every 6 weeks while dietary intakes 

and physical activity data were collected every 3 months during the study period. 

  

4.2.1 Anthropometric measurement 

 

Weight and height data:  In the repeated measurement analysis at the 

end of the study, there was no significant difference in weight between times in the 

counseling group.  The significant increase over time in weight data was found in the 

education group (p<0.05).  In addition, there were significant differences in weight 

between the two groups (repeated measures ANOVA, F=4.30; p=0.044). When 

compared weight between groups at each measuring point, weight in the education 

group was significantly higher than that in the counseling group at 18 weeks (50.50 ± 

7.11 vs. 44.26 ± 9.75, respectively; p= 0.019) and 24 weeks of the study (51.14 ± 6.99 

vs. 44.89 ± 10.36, respectively; p=0.023) (Table 4.7).  Compared the change in weight 

between groups, there were significant differences between groups (F=6.45, p=0.015).  

The increase in weight from baseline in the education group was significantly higher 

than the counseling group at 18 and 24 weeks of the study (Table 4.8). 

Analysis of the height data showed the significant increase over time in 

both groups (p<0.05) (Table 4.9).  The increase in height in the counseling group was 

significantly higher than that in education group during the first 6 weeks of the study 

(Table 4.10). 
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Table 4.7 Mean weight at the different time-points of the education and 

counseling groups  

 

Week of study 
Education group 

(n=22) 

Counseling group 

(n=23) 

Baseline            47.67 ± 7.53            43.39 ± 10.03 

6th  48.79 ± 7.88 a            43.52 ± 9.61 

12th  48.59 ± 7.39 a            43.67 ± 10.22 

18th      50.50 ± 7.11 a, b, c            44.26 ± 9.75 d

24th       51.14 ± 6.99 a, b, c            44.89 ± 10.36 d

Data are presented as mean ± SD 
a Significant difference from baseline (p<0.05) 
b  Significant difference from 6th week (p<0.05) 
c Significant difference from 12th week (p<0.05) 
d Significant difference between groups (p<0.05) 

 

Table 4.8 Change in weight at the different time-points from baseline in the 

education and counseling groups  

 

Week of study 
Education group 

(n=22) 

Counseling group 

(n=23) 
p-value 

6th  1.16 ± 1.15 0.13 ± 2.20 0.056 

12th  0.95 ± 1.33 0.28 ± 2.20 0.220 

18th 2.86 ± 1.61    0.87 ± 2.22 * 0.001 

24th  3.50 ± 2.80    1.50 ± 3.71 * 0.048 

Data are presented as mean ± SD 
* Significant difference between groups  
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Table 4.9 Mean height at the different time-points of the education and 

counseling groups  

 

Week of study 
Education group 

(n=22) 

Counseling group 

(n=23) 

Baseline        136.77 ± 7.26 132.00 ± 10.07 

6th         137.68 ± 7.32 a 133.50 ± 9.85 a

12th         138.29 ± 7.29 a, b 133.83 ± 9.66 a

18th        139.68 ± 7.97 a, b        135.24 ± 10.05 a, b, c

24th  140.77 ± 7.08 a, b, c        135.78 ± 10.39 a, b, c

Data are presented as mean ± SD 
a Significant difference from baseline (p<0.05) 
b  Significant difference from 6th week (p<0.05) 
c Significant difference from 12th week (p<0.05) 

 

 

Table 4.10 Change in height at the different time-points from baseline in the 

education and counseling groups  

 

Week of study 
Education group 

(n=22) 

Counseling group 

(n=23) 

p-value 

6th  0.95 ± 0.95   1.50 ± 0.54 * 0.022 

12th  1.52 ± 1.19 1.83 ± 0.82 0.326 

18th 2.91 ± 2.56 3.24 ± 1.54 0.601 

24th  4.00 ± 1.02 3.78 ± 1.44 0.562 

Data are presented as mean ± SD 
* Significant difference between groups  
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Weight-for-height Z-scores:  We determined the effectiveness of the 

intervention using weight-for-height Z-scores.  There was no significant difference in 

the mean weight-for-height Z-score between groups (Figure 4.1).  There was a 

significant decrease in the mean weight-for-height Z-score at 18 weeks of the study 

compared to baseline in the counseling group (2.85 ± 1.24 vs. 3.39 ± 1.69; p=0.009) 

but no significant difference was found at any time-point in the education group 

(Figure 4.2).  Moreover, there was a trend in the counseling group that weight-for-

height Z-scores at various time points were lower than that at baseline.  Comparing the 

change in weight-for-height Z-scores, there were significant differences between 

groups (repeated measures ANOVA, F=8.99; p=0.004).  The decrease in weight-for-

height Z-score at all points from baseline in the counseling group was significantly in 

a greater extent than that in the education group (Figure 4.3). 

Percent ideal body weight (%IBW):  At the end of the study, no 

significant difference was found in %IBW during times in the education group.  In the 

counseling group, %IBW at 18 weeks of the study was significantly lower than that at 

the baseline (147.51 ± 20.02 vs. 154.63 ± 25.28; p=0.023) (Figure 4.4).  However, 

there was no significant difference in the mean %IBW between groups. 

There were significant differences in the change in %IBW between 

groups (repeated measures ANOVA, F=5.26; p=0.027).  The differences in %IBW 

between baseline and 6, 12, 18, 24 weeks of the study in each group were compared 

using the independent sample t-test.  There were significant decreases in %IBW in the 

counseling group compared to the education group at two points from baseline: 6 

weeks (-3.99 ± 7.63 vs. 0.74 ± 4.81; p=0.017) and 18 weeks of the study (-7.11 ± 9.88 

vs. 0.16 ± 9.90; p=0.018) (Figure 4.5). 
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Figure 4.1 Weight-for-height Z-score at the beginning, 12 weeks, and 24 weeks of 
the study: (a) the education group; (b) the counseling group 
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Education group 3.16 ± 1.06 3.22 ± 1.18 3.06 ± 1.08 3.19 ± 1.14 3.07 ± 1.07 

Counseling group 3.39 ± 1.69 3.07 ± 1.49 3.00 ± 1.49 2.85 ± 1.24 2.84 ± 1.29 

 
 
 
 

Figure 4.2   Mean weight-for-height Z-score of the education and counseling 

groups by duration of the study   Data are presented as mean ± SD 
* Significant difference from baseline (p=0.009) 
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)       (d) 

 
 
Figure 4.3 Change ( ) in weight-for-height Z-scores of the education and 

counseling groups by duration of the study: (a) baseline to 6 weeks; (b) baseline to 

12 w eeks; (d) baseline to 24 weeks   

* Significant difference between groups 
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igure 4.4 Mean percent ideal body weight of the education and counseling groups 

y duration of the study Data are presented as mean ± SD  

 baseline (p=0.023) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Education group 154.19 ± 17.49 154.93 ± 19.03 152.29 ± 17.63 154.35 ± 19.11 152.59 ± 18.08 

Counseling group 154.63 ± 25.28 150.63 ± 23.35 149.87 ± 23.82 147.51 ± 20.02 147.88 ± 22.77 
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igure 4.5 Change in percent ideal body weight of the education and counseling 

roups y du tion o e s dy: (  base e to 6 week  (b) b seline ks; 

(c) baseline to 18 weeks; (d) baseline to 24 weeks 
* Significant difference between groups 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

F

g  b ra f th tu a) lin s; a  to 12 wee

-25
-20
-15
-10
-5
0
5

10
15

pEducation grou
Counseling group

C
ha

ng
e 

in
 %

 I
B

W

-25
-20
-15
-10
-5
0
5

10
15

Education group
Counseling group

IB
W

an
ge

 in
 %

C
h

* 
p=0.017 

-25
-20
-15
-10
-5
0
5

10
15

Education group
Counseling group

C
ha

ng
e 

in
 %

IB
W

-25
-20
-15
-10
-5
0
5

10
15

Education group
Counseling group

C
ha

ng
e 

in
 %

IB
W

* 
p=0.018 

 



Fac. of Grad. Studies, Mahidol Univ.  M.Sc. (Nutrition) / 53 

Mid upper arm circumference:  There were significant differences in 

mid upper arm circumference between groups (F=4.59, p=0.038).  The mean mid 

upper arm circumference in the counseling group was significantly lower than that in 

the education group at 6, 12, 18 and 24 weeks of the study (p<0.05) (Table 4.11).  

Using the repeated measure analysis, there was no significant difference between 

times in each group.  Nevertheless, the negative changes in mid upper arm 

circumference at 6 an  

ere significantly different from the positive changes in the education group (Figure 

 mid upper arm muscle area over 

nificant differences in mid upper arm muscle 

rea between groups (F=7.00, p=0.011).  The mean mid upper arm muscle area in the 

ounseling group was significantly lower than that in the education group at 6, 12, 18 

nd 24 weeks of the study (p<0.05) (Table 4.12).  However, there was no significant 

difference in

 

 

d 12 weeks of the study from baseline in the counseling group

w

4.6). 

Mid upper arm muscle area (cm2) was calculated to assess total body 

muscle mass.  There was no significant difference in

time in each group.  But there were sig

a

c

a

 the changes in mid upper arm muscle area between groups (Table 4.13). 
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Table 4.11 Mean mid upper arm circumference at the different time-points of the 

ducation and counseling groups  

Week of study 
Education group 

(n=22) 

Counseling group 

(n=23) 

e

 

Baseline 27.21 ± 2.33           25.91 ± 3.39 

6th  27.41 ± 2.22 25.65 ± 3.33*

12th  27.43 ± 2.33 25.44 ± 2.78*

18th 26.88 ± 2.05 25.26 ± 2.84*

24th  27.32 ± 2.01 25.65 ± 3.01*

Data are presented as mean ± SD 

p<0.05) 

 
 
 

* Significant difference between groups (
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(a) (b)           

(c) (d) 

Figure 4.6 Change (Δ) in mid upper arm circumference (MAC) of the education 

nd counseling groups by duration of the study: (a) baseline to 6 weeks; (b) 

aseline to 12 weeks; (c) baseline to 18 weeks; (d) baseline to 24 weeks 
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Table 4.12 Mean mid upper arm muscle area at the different time-points of the 

ducation and counseling groups 

Week of study 
Education group 

(n=22) 

Counseling group 

(n=23) 

e

 

Baseline 33.45 ± 6.26           29.68 ± 7.29 

6th  33.51 ± 5.31 29.03 ± 7.01*

12th  33.59 ± 6.16 28.12 ± 4.78 *

18th 31.63 ± 4.92 27.59 ± 5.19 *

24th  32.03 ± 4.77 28.27 ± 6.53 *

Data are presented as mean ± SD 
* Significant difference between groups (p<0.05) 

 arm muscle area at the different time-points 

om baseline in the education and counseling groups*  

 

 of study 
Education gro

(n=22)

ounseling group 

(n=23)
e 

 

 

 

Table 4.13 Change in mid upper

fr

Week
up C

  
p-valu

6th  0.06 ± 3. .65 ± 2.08 32 -0 0.390 

12th  0.14 ± 3. .56 ± 3.82 50 -1 0.129 

18th -1.81 ± 3 .09 ± 3.47 .65 -2 0.796 

24th  -1.42 ± 3 .41 ± 3.82 .52 -1 0.991 

Data are presented as mean ± SD 
* No significant difference between groups  
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Skinfold thickness:  The mean triceps skinfold thickness (TSF) at 24 

weeks was significantly ba  vs. 21.63 ± 3.83; 

p=0.005) and 18 weeks of the study in the education group (23.29 ± 4.15 vs. 22.32 ± 

; p=0.043).  In the counseling group, there was no significant difference in the 

TSF between times du onth study (Table 4.14).  In addition, there 

no significant difference e in TSF between groups at any points of the 

from baseline (Table 4

nfold thickness (BSF) of the counseling group at 6 

than that at baseline; and the mean BSF at 

4 weeks was significantly lower than that at 12 weeks of the study (Table 4.16).  

here was no significant difference in mean BSF between groups.  Moreover, there 

as no significant difference in the change in BSF between groups at any points of the 

udy from baseline (Table 4.17). 

 

ducation group (Table 4.19).  Similarly, there was 

no differenc

nt difference in the mean waist-to-hip ratio both 

within and between groups.  The mean waist-to-hip ratios are shown in Table 4.22.  

Moreover, 

higher than that at seline (23.29 ± 4.15

3.72

mean ring the 6-m

was  in the chang

study .15).   

The mean biceps ski

weeks of the study was significantly lower 

2

T

w

st

Waist and hip circumference:  There was no significant difference in 

the mean waist circumference over time in each group.  The significant differences in 

waist circumference were found between groups (F=6.50, p=0.014).  The mean waist 

circumference in the counseling group was significantly lower than that in the 

education group at baseline, 6, 12, and 18 weeks of the study (p<0.05) (Table 4.18).  

However, the change in waist circumference of the counseling group did not 

significantly differ from that of the e

e in the mean hip circumference during the study period in each group.  In 

addition, there was no significant difference in hip circumference between groups. The 

mean hip circumference in both groups was shown in Table 4.20.  Comparing the 

change in hip circumference, there was no significant difference in the change in hip 

circumference between groups at any points of the study from baseline (Table 4.21). 

There was no significa

the change in waist-to-hip ratio of the counseling group did not 

significantly differ from that of the education group (Table 4.23). 
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Table 4.14 Mean Triceps skinfold thickness at the different time-points of the 

education and counseling groups  

 

Week of study 
Education group 

(n=22) 

Counseling group 

(n=23) 

Baseline 21.63 ± 3.83 21.47 ± 4.16 

6th  22.14 ± 4.23 21.28 ± 4.28 

12th  22.12 ± 4.04 21.36 ± 4.44 

18th  22.32 ± 3.72 21.41 ± 4.19 

24th      23.29 ± 4.15a, b 22.04 ± 4.46 

Data are presented as mean ± SD 
a Significant difference from baseline (p=0.005) 
b Significant difference from 18 weeks (p=0.043) 

able 4.15 Change in triceps skinfold thickness at the different time-points from 

basel ion and co

 

dy 
Education

(n=2

unseling group

(n=23) 
e 

 

 

 

T

ine in the educat unseling groups*

Week of stu
 group Co

2) 

 
p-valu

6th  0.51 ± -0.19 ± 0.92  1.68 0.089

12th  0.58 ± -0.11 ± 1.85  1.42 0.170

18th  0.69  ± 1.94 -0.06 ± 2.03 0.214

24th  1.66 ± 1.91 0.58 ± 3.04 0.194 

Data are presented as mean ± SD 
* No significant difference between groups  
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Table 4.16 Mean Biceps skinfold thickness at the different time-points of subjects 

in the education and cou

 

Week of study 
ion grou

=22) 

ounseling  

(n=23

nseling groups  

Educat p C

(n

 group

) 

Baseline ± 3.09 13.81 ±             14.8 3.55 

6th     13.41 ± 2.69 a 12.78 ± 3.86 

12th  13.27 ± 2.85     11.45 ± 2.68 a

18th  14.41 ± 2.32  12.69 ± 3.02  

24th  14.63 ± 2.96    13.43 ± 2.72 b

Data are presented as mean ± SD 

 baseline (p<0.05) 

Significant difference from 12th week (p=0.001) 

able 4.17 Change in biceps skinfold thickness at the different time-points from 

baseli tion and co

 

dy 
Ed

(n=

ounseling group

(n=23) 

a Significant difference from
b 

 

 

 

T

ne in the educa unseling groups*

Week of stu
ucation group C

22) 

 
p-value 

6th  -1.38 ± -1.03 ± 1.78 2.03 0.541 

12th  -1.52 ± -2.36 ± 2.68 2.96 0.323 

18th  -0.39 ± -1.13 ± 2.94 2.65 0.381 

24th  -0.17 ± 2.23 -0.39 ± 2.93 0.780 

Data are presented as mean ± SD 
* No significant difference between groups  
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Table 4.18 Mean waist circumference at the different time-points of subjects in 

the education and couns

 

Week of study 
on grou

22) (n=2

eling groups  

Educati p Counseling group 

(n= 3) 

Baseline  ± 6.25 76.69 ± 782.46 .69* 

6th  81.93 ± 6.47 75.98 ± 8.09* 

12th  82.00 ± 6.23 76.06 ± 8.56* 

18th  82.29 ± 6.41 76.30 ± 8.30* 

24th  80.95 ± 5.25 77.13 ± 9.56 

Data are presented as mean ± SD 

p<0.05) 

able 4.19 Change in waist circumference at the different time-points from 

baseline in the education and co

 

dy 
Education

(n=2

unseling group

(n=23) 

* Significant difference between group (

 

 

 

T

unseling groups *

Week of stu
 group Co

2) 

 
p-value 

6th  -0.53 ± -0.98 ± 2.84  2.47 0.570 

12th  -0.45 ± -0.89 ± 4.04  2.56 0.669 

18th  -0.16 ± -0.65 ± 3.94   3.11 0.644

24th  -1.50 ± 3.75 0.17 ± 4.69 0.194 

Data are presented as mean ± SD 
* No significant difference between groups  
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Tab ip cir  d  of su e 

edu seling gro

Week of study 
on grou

22) 

ounseling  

(n=23

le 4.20 Mean h

cation and coun

cumference at the ifferent time-points bjects in th

ups*   

 

Educati p C

(n=

 group

) 

Baseline  ± 6.07 85.19 ± 88.77 8.50 

6th  88.45 ± 5.59 84.15 ± 8.94 

12th  87.89 ± 5.89 83.76 ± 8.14 

18th  88.64 ± 5.27 83.61 ± 7.50 

24th  88.05 ± 5.19 84.61 ± 8.10 

Data are presented as mean ± SD 

able 4.21 Change in hip circumference at the different time-points from baseline 

in the education and counseling *

 

 of study 
Education

(n=2

unseling group

(n=23) 
e 

* No significant difference between groups 

 

 

 

T

 groups

Week
 group Co

2) 

 
p-valu

6   th -0.32 ± -1.04 ± 2.28  1.99 0.263

12th  -0.89 ± -1.43 ± 4.13  2.06 0.575

18   th -0.14 ± -1.59 ± 4.39  1.86 0.156

24   -0.73 th ± 2.53 -0.59 ± 3.56 0.879 

Data are presented as mean ± SD 
* No significant difference between groups  
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Table 4.22 Mean waist-t  a -point ects 

in the education and counseling groups*

Week of study 
on grou

22) (n=2

o-hip ratio (WHR) t the different time s of subj

 

Educati p Counseling group 

(n= 3) 

Baseline ± 0.03 0.90 ± 00.93 .04 

6th  0.93 ± 0.04 0.90 ± 0.04 

12th  0.93 ± 0.04 0.91 ± 0.04 

18th  0.93 ± 0.04 0.91 ± 0.04 

24th  0.92 ± 0.04 0.91 ± 0.04 

Data are presented as mean ± SD 

No significant difference between groups  

(WHR) at the different time-points from 

aseline in the education and counseling groups*

 

Week of study 
Education g

(n=22

Counseling group 

(n=23) 

* 

 

 

 

Table 4.23 Change in waist-to-hip ratio 

b

roup 

) 
p-value 

6th  -0.003 ± -0.0001 ± 0.03  0.024  0.730

12th  0.004 ± 0  .029 0.0036 ± 0.037 0.958

18th  -0.001 ±  0.035 0.0079 ± 0.046 0.480

24th  -0.009 ±  0.034 0.0060 ± 0.047 0.228

Data are presented as mean ± SD 
* No significant difference between groups  
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4.2.2 Dietary

 

 asse

4.2.2.1 Dietary inta

 

Dietary nutr ding rate, protein, and fat 

jects were derived f  Protein intake in 

antly higher than that in the education group at 24 

 0.68 g/kg/day; p=0.017).  The mean and 

edian values of protein intake at the different times of the study in both groups were 

ot less than the amount recommended for children aged 6-12 years by Thai RDA (1.2 

g/kg/day) (77).  However, 7 of 22 subjects (32%) in the education group and 4 of 23 

subjects (17.39%) in the counseling group consumed daily protein intake less than 1.2 

g/kg/day at the end of the study.  

In the counseling group, energy intake of the subjects at 12 and 24 

weeks of the study was significantly lower than that at baseline (1,665.20 ± 318.42 vs. 

1,964.51 ± 496.91; p=0.005 and 1,675.58 ± 299.97 vs. 1,964.51 ± 496.91; p=0.016, 

respectively).  In addition, carbohydrate intake of the subjects at 12 and 24 weeks of 

the study w at at baseline (210.51 ± 46.69 vs. 261.74 ± 

65.69; p=0.00

 

ssment 

kes 

ient intakes inclu  energy, carbohyd

of sub rom the 3-day food record (Table 4.24). 

the counseling group was signific

weeks of the study (1.37 ± 0.35 vs. 1.77 ±

m

n

as significantly lower than th

1 and 199.44 ± 49.40 vs. 261.74 ± 65.69; p=0.001, respectively).  

However, there was no significant difference in energy intake between groups. 

Based on the current Thai RDA for energy intake, the subjects were 

divided regarding their ages and sex into three groups: aged 6-8 years; aged 9-12, boys 

and aged 9-12, girls.  However, there was no significant difference in total energy 

intake between two of the redivided groups (Figure 4.7). 
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Table 4.24 Dietary intakes at the different time-points of the education and 

counseling groups  

 

Nutrients Education group 

(n=22) 

Counseling group 

(n=23) 

Energy (kcal/day)   

     Baseline 1,882.30 ± 426.17 1,964.51 ± 496.91 

     12th week 1,771.10 ± 410.39 1,665.20 ± 318.42 a 

     24th week 1,727.38 ± 300.72 1,675.58 ± 299.97 a 

Carbohydr   ate (g/day) 

     Baseline 232.82 ± 50.19 261.74 ± 65.69 

     12th week 219.27 ± 47.27 210.51 ± 46.69 a

     24th week 218.56 ± 37.75 199.44 ± 49.40 a

Protein (g/kg/day)   

     Baseline 1.73 ± 0.58 1.86 ± 0.69  

     12th week 1.59 ± 0.61 1.72 ± 0.50  

     24th week 1.37 ± 0.35 1.77 ± 0.68 b

Fat (g/day)   

     Baseline 69.53 ± 20.17 67.15 ± 18.13 

     12th week 66.00 ± 19.14 59.65 ± 14.14 

     24th week 64.39 ± 17.81 64.19 ± 15.27 

Data are shown as mean ± SD 

 baseline (p<0.05) 

 

 

a Significant difference from
b Significant difference between groups (

 

p=0.017) 
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(a) 

 

 

(b) 

ed 

es (   ) are Thai 

e was found 

oth within and between groups.  
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Figure 4.7 Total energy intake of the education and counseling groups divided by 

age and sex according to Thai recommended dietary allowance (RDA): (a) ag

6-8 years; (b) aged 9 years, boys; (c) aged 9 years, girls  The lin

RDA for energy intake according to age and sex.  No significant differenc
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Caloric distribution from carbohydrate at baseline in the 

ounseling group was significantly lower than that in the education group (49.90 ± 

5.84 vs. 53.43 ± 3.69, respectively; p=0.021) (Table 4.25).  There were no significant 

differences in caloric distribution from protein and fat between groups at the different 

time-points. 

 

4.2.2.2 Frequency of food intake 

 

The frequency of food items consumed monthly was assessed 

using the food frequency questionnaire (FFQ).     

Milk groups:  Most of the subjects in each group (>70%) 

consumed whole milk more than 4 times per week during the 6-month study (Figure 

4.8).  The average number of whole milk consumed in both groups was approximately 

1 serving per day (Figure 4.9).  All of subjects in both groups had never consumed 

skim milk at the beginning of the study. e percentage of subjects who did not 

consume ski  milk was decreased in both groups during the 6-month study (Figure 

4.10).  The s rving of skim milk intake was approximately 0.2 serving per day in both 

groups at 12 and 24 weeks of the study (Figure 4.11).  When we combined the number 

of whole milk with the number of skim milk consumed per day, the average number of 

whole milk and skim milk consumed in both groups was approximately 0.86 serving 

per day at the end of the study.  Most of subjects in each group consumed 1-2 serving 

of whole milk and skim milk per day at the end of the study (Figure 4.12). 

About 60% and 30% of subjects in the education group and the 

counseling group, respectively, had never consumed sweet milk at the beginning of the 

 

c

  Th

m

e

study.  At the end of the study, the percentage of subjects who did not consumed sweet 

milk was 45% in the education group and 52% in the counseling group (Figure 4.13).  

The serving of sweet milk intake was approximately 0.5 serving per day during the 6-

month study (Figure 4.14).   
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Table 4.25 The percentage of caloric distribution from carbohydrate, protein, 

and fat at the different time-points of the education and counseling groups  

 

% Caloric distribution Education group Counseling group 

(n=22) (n=23) 

% Energy from carbohydrate    

     Baseline *49.90 ± 5.84 53.43 ± 3.69 

     12th  week 49.94 ± 4.46 50.48 ± 4.96

     24th week 50.97 ± 6.02 47.56 ± 7.44 

% Energy from protein   

     Baseline 17.24 ± 3.20 15.70 ± 2.26 

     12th week 17.04 ± 3.07 17.37 ± 2.76 

     24th week 16.00 ± 2.97 17.94 ± 3.77 

% Energy from fat   

     Baseline 32.99 ± 4.51 30.91 ± 4.18 

     12th week 33.20 ± 3.78 32.19 ± 4.14 

     24th week 33.09 ± 5.02 34.59 ± 6.27 

Data are shown as mean ± SD 
* Significant differe

 

 

 

 

nce between groups (p=0.021) 
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  Percentage of children in on and counseli

ole milk in various frequenc  different time-p

t difference between groups w

ducation and counseling groups. The lines (   ) are the median of serving of skim 

milk per day (1 serving = 240 mL). No significant difference between groups was 

und. 
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No significan as found. 

Figure 4.9 Serving of whole milk consumed per day at different time-points in the 

e

fo

Education Counseling Education Counseling Education Counseling
-0.5

0.0

0.5

1.0

1.5

2.0

2.5

3.0

Basel ine 12 weeks 24 weeks

Education group

Counseling group

N
o.

 o
f s

er
vi

ng
/d

ay

Baselin 12 wee 24 wee
0

20

40

60

80

100

never 3-4 times /wk
1-2 times /wk >4 times /wk

Education Counseling Educat Education Counselingion Counseling

T
he

 p su
ber
ce

nt je
ct

ag
e 

o
s

f

Baseline 1 24 weeks2 weeks

 



Fac. of Grad. Studies, Mahidol Univ.  M.Sc. (Nutrition) / 69 

 

cation and counseling groups 

consumed skim milk in various frequency per week at different time-points  

No significant difference between groups was found. 

on and counseling groups. The lines (   ) are the median of serving of skim 

milk per day (1 serving = 240 ml).  No significant difference between groups was 

found. 
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Figure 4.12 Serving of whole milk and skim milk consumed per day at differen

time-points in the education and counseling groups. The lines (   ) are the me

serving of whole milk and skim milk per day (1 serving = 240 mL).  No significant 

difference between groups was found. 
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igure 4.14 Serving of sweet milk consumed per day at different time-points in 

the education and counseling groups. The lines (  ) are the median of serving of 

kim milk per day (1 serving = 240 mL).  No significant difference between groups 

was found. 

 

 

 

 

 

 

 

Figure 4.13   Percentage of children in the education and counseling groups 

consumed sweet milk in various frequency per week at different time-points   

No significant difference between groups was found. 
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In rice and flour groups, the average serving of rice consumed in both 

roups was approximately 6 per day (1 serving = 1 rice-serving spoons) at the 

aseline.  The average serving of rice consumed in the counseling and education 

groups decreased to 4 and 6 per day, respectively, at the end of the study. 

The average amount of meat consumed in both groups was approximately 

 table-spoons per day at the baseline.  That daily amount increased to 11 table-spoons 

 the counseling group and 9 table-spoons in the education group at the end of the 

study.     

At the beginning of the study, the percentage of children who had 

onsumed vegetables more than 4 times per week was 36.4% in the education group 

nd 70% in the counseling group.  The percentage increased to 45.5% in the education 

group and decreased to 57% in the counseling group at the end of the study (Figure 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

g

b

9

in

c

a

4.15).  The serving of vegetable intake per day was less than 1 in the education group 

and 1 serving in the counseling group during the 6-month study (Figure 4.16). 
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igure 4.16 Serving of vegetable consumed per day at different time-points in the 

ducation and counseling groups. The lines (  ) are the median of serving of 

egetable per day.  No significant difference between groups was found. 
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Figure 4.15   Percentage of children in the education and counseling groups 

consumed vegetable in various frequency per week at different time-points  

 No significant difference between groups was found. 
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Concerning high-fat-containing snack foods, the percentage of 

bjects who consumed snack foods 3-4 times per week in the counseling group was 

eased to 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

su

less than that in the education group at the end of the study (13% vs. 40.9%; Figure 

4.17).  The average pack of snack foods consumed in both groups was less than 1 pack 

per day (1 pack ~ 20 g) during the 6-month study (Figure 4.18). 

The percentage of subjects who had never consumed soft drinks at 

the beginning of the study was about 27% in both groups.  Most of the subjects in both 

groups consumed soft drinks 1 to 2 times per week.  About 14% of subjects in the 

education group and 9% of subjects in the counseling group consumed soft drinks 

more than 4 times per week.  The percentage of children who consumed soft drinks 

more than 4 times per week decreased to 4% in the counseling group but incr

18% in the education group at the end of the study.  The average serving of soft drinks 

was less than 0.5 per day (1 serving =280 mL) in both groups during the study.   
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igure 4.18 Serving of snack foods consumed per day at different time-points in 

e education and counseling groups. The lines (  ) are the median of pack of snack 

er day (1 pack ~ 20 g).  No significant difference between groups was found. 

 

 

 

 

 

 

 

Figure 4.17   Percentage of children in the education and counseling groups  

consumed snack foods in various frequency per week at different time-points 

Significant difference between groups was found at 24 weeks of the study (p=0.007). 
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4.2.3 Eating and physical activity behavior 

 

4.2.3.1 Eating behavior 

igh-fat-containing snacks.  Most of the subjects in each group consumed 3 meals per 

ay during the 6-month study.  Thirty percent of subjects in each group had more than 

 snack meals per day at the beginning of the study.  At the end of the study, the 

ercentage of subjects who had more than 3 snack meals per day were decreased to 

.5% in the education group and 9.1% in the counseling group (Figure 4.19).  

owever, there was no significant difference in number of meals and snacks between 

roups at each time-point of the study. 

From the literature review, the frequency of eating far away from 

ome contributes to obesity.  However, there was no significant difference in the 

equency of eating out between grou

A significant difference in eating behavior scores was found in 

 

 

 

 

 

 

 

In this study, snacks included milk, fruit, soft drinks, sweets and 

h

d

3

p

4

H

g

h

fr ps in this study (Figure 4.20). 

the counseling group but not in the education group.  In the counseling group, the 

scores at 24 weeks of the study was significantly lower than at the baseline (14.26 ± 

3.33 vs. 16.04 ± 3.16, respectively; p=0.042) and at 12 weeks of the study (14.26 ±

3.33 vs. 15.00 ± 2.84; p=0.006) (Table 4.26).   
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(b) 

 

Figure 4.19 Percentage of children in the education and counseling groups in 

arious number of meals and snack meals per day at different time-points: (a) 

number of meals; (b) number of snack meals  No significant difference between 

roups was found. 
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Figure 4.20 Percentage of children in the education and counseling groups in 

various frequency of eating out at different time-points  No significant difference 

between groups was found. 
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Table 4.26 Eating behavior scores of children in the education and counseling 

groups at the different time-points 

dy 
Education group 

(n=22) 

Counseling group 

(n=23) 

 

Week of stu

Baseline 14.68 ± 3.17 16.04 ± 3.16 

12th  14.05 ± 3.08 15.00 ± 2.84 

24th  13.23 ± 3.22      14.26 ± 3.33 a, b

Data are shown as mean ± SD 
a Significant difference from baseline (p=0.042) 

Significant difference from 12th week (p=0.006) 
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4.2.3.2 Physical activity behavior 

 

No significant difference in the percentage of subjects, who had 

physical activity during weekday, was found both within and between groups.  But the 

percentage of children who had physical activity during weekend was significantly 

higher in the counseling group than in the education group at 12 weeks (100% vs. 

72%; p=0.009; Chi-square test) and at the end of the study (100% vs. 72%; p=0.009; 

Chi-square test) (Figure 4.21).  The frequency of physical activity per week in each 

group was not significantly different during the study.  However, there was a 

significant difference in the frequency of physical activity between groups (repeated 

measures ANOVA, F=5.29; p=0.026).  The frequency of physical activity per week in 

the counseling group was significantly higher than that in the education group at the 

end of the study (4.14 ± 2.42 vs. 5.43 ± 1.80; p=0.047) (Table 4.19, Figure 4.22). 

There was no significant difference between two groups in the 

percentage of children who had moderate-intensity physical activity on weekday.  But 

the percentage of children who had moderate-intensity physical activity on weekend in 

e counseling group was significantly higher than that in the education group at the 

nd of the study (52.2% vs. 31.8%; p=0.024; Chi-square test) (Figure 4.23). 

th

e
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(b) 

igure 4.21 Percentage of children in the education and counseling group who 

ad physical activity on weekday and weekend at different time-points: (a) on 

eekday; (b) on weekend  * Significant difference between groups (p=0.009) 
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Table 4.27   The frequency of physical activity (days/week) of children in the 

ducation and counseling groups at the different time-points 

Week of study 
Education group 

(n=22) 

Counseling group 

(n=23) 

e

 

Baseline 3.86 ± 2.57 5.22 ± 1.95 

12th  4.36 ± 2.13 5.13 ± 1.74 

24th  4.14 ± 2.42  5.43 ± 1.80*

Data are shown as mean ± SD 
th weeks (p=0.047) 

 

* Significant difference between groups at 24

Figure 4.22 Frequency of physical activity (days/week) of children in the 

education and counseling groups at the different time-points  

The lines (   ) are the median of the frequency of physical activity.  
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Time spent on watching television and playing video or computer 

game was used to assess the effect of the designed intervention on sedentary activity.  

Time spent on television viewing during weekday in the counseling group at 12 and 24 

weeks of the study significantly decreased from baseline (2.04 ± 1.37 vs. 2.85 ± 1.27 

hours/day; p=0.043 and 1.78 ± 0.96 vs. 2.85 ± 1.27; p<0.001, respectively) (Table 

4.20, Figure 4.24).  Similarly, time spent on television viewing during weekend at 12 

and 24 weeks of the study in the counseling group were significantly decreased from 

baseline (3.17 ± 1.70 vs. 4.30 ± 1.79 hours/day; p=0.029 and 3.04 ± 1.41 vs. 4.30 ± 

1.79 hours/day; p=0.014, respectively).  In addition, time spent on television viewing 

 4.25).   

t on playing video or 

omputer game at the end of study was 0.5 ± 0.72 hour/day in the education group and 

0.74 ± 0.85 hour/day in the counseling group.  Such  the baseline 

of the study but was not statistically different from b n both groups.  In 

ignificant differ n groups were n he different time-

.  (Table 4.22, Figur

 

 

 

 

 

 

 

 

 

 

 

on weekend in the counseling group was significantly lower than that in the education 

group at the end of the study (3.04 ± 1.41 vs. 4.48 ± 2.81; p=0.040).  There were no 

significant differences between times in the education group (Table 4.21, Figure

About 50% of subjects in both groups played video or computer 

game during the 6-month study.  The mean ± SD of time spen
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Table 4.28 Time spent on TV viewing on weekday (hours/day) in the education 

 

Week of study 
Education group 

(n=22) 

Counseling group 

(n=23) 

and counseling groups at the different time-points 

Baseline 2.73 ± 1.28 2.848 ± 1.27 

12th  2.43 ± 1.40 2.04 ± 1.37*

24th  2.43 ± 1.39 1.78 ± 0.96*

Data are shown as mean ± SD 
*Significant difference from baseline (p<0.005) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.24 Time spent on TV viewing on weekday (hours/day) in the education 

and counseling groups at the different time-points 

The lines (  ) are the median of time spent on TV viewing on weekday. 
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Table 4.29 Time spent on TV viewing on weekend (hours/day) in the education 

and counseling groups at the different time-points  

 

Week of study 
Education group 

(n=22) 

Counseling group 

(n=23) 

Baseline 4.57 ± 3.32 4.30 ± 1.79 

12th  4.07 ± 2.80 3.17 ± 1.70a

24th  4.48 ± 2.81    3.04 ± 1.41 a, b

Data are shown as mean ± SD 
a Significant difference from baseline (p<0.05) 
b Significant difference between groups at 24th week (p=0.04) 

Figure 4.25 Time spent on TV viewing on eekend (hours/day) in the education 

and counseling groups at the different time-points  The lines (  ) are the median of 

serving of time spent on TV viewing on weekend. 
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Table 4.30 Time spent on playing video r computer game (hours/day) in the 

education and counseling groups at the different time-points *  

 

o

Week of study 
Education group 

(n=22) 

Counseling group 

(n=23) 

Baseline 0.57 ± 0.94 1.00 ± 1.42 

12th week 0.68 ± 0.78 0.8 ± 0.97 

24th week 0.50 ± 0.72 0.74 ± 0.85 

Data are as mean ± SD 
* No significant difference between groups 

 

 

 

 

 

 

 

 

 

 

Education group
7 Counseling group

 

 

 

 

 

 

 

Figure 4.26 Time spent on playing video or computer game (hours/day) in the 

education and counseling groups at the different time-points   

The lines (  ) are the median of time spent on playing video or computer game. 
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CHAPTER 5 

DISCUSSION 

 

 
        The principles of weight control program in children consist of dietary control, 

physical activity, and behavioral modification (3, 8, 9, 50).  Evidence from many 

studies shows the success of a multidisciplinary intervention which includes these 

principles in a weight control program for children (63-66, 73, 78).  Although nutrition 

counseling is the process of guiding a client toward a healthy nutrition lifestyle and 

solving problems that are barrier to change (24-25), the evidence of nutrition 

counseling effectiveness in obese children is weak.  Therefore, we conducted this 

study to determine whether the nutrition counseling that included 3 principles of 

weight control is effective for obesity management in school-aged children.  Our study 

showed that there were beneficial changes in weight-for-height Z-scores, eating 

behavior, and physical activity behavior in children receiving this type of nutrition 

counseling. 

 

5.1 The effect of nutrition counseling intervention on the variables of the study 

 

5.1.1 Anthropometry measures 

 

For growing obese children, it is not suitable to evaluate treatment 

effects by weight loss.  Maintenance of body weight with continuing linear growth, 

accompanied by a healthy lifestyle, should be the goal of intervention (2-4, 8, 9, 23).  

In the present study, heights of subjects in both groups were significantly increased 

from baseline.  These results indicate that both nutrition education and nutrition 

counseling intervention do not have a negative effect on the height of children.     

Several studies that related a weight management program for obese 

children, both short- and long-term studies, have shown the positive change on body 
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composition of obese children (63-66, 70, 73, 78).  Epstein et al showed that the 

percentage of overweight in obese children had significantly decreased after 5 and 10 

years of follow-up in a behavioral, family-based treatment (63).  Jiang et al showed 

that the family-based behavioral treatment significantly decreased body mass index in 

obese children (66).  Therefore, the studied of Epstein and Jiang indicate the important 

roles of family involvement and behavioral modification in a weight management 

program for obese children.  Thus, including these principles into a weight 

management program for obese children should result in the positive outcome and 

long-term success.  In the present study, we applied the nutrition counseling 

intervention, having parental involved and behavior modification techniques, as the 

main strategy of weight management program for obese children.  Consistent with 

Epstein’s and Jiang’s studies, the results in our study showed that the weight-for-

height Z-scores in the counseling group was significantly lower than that in the 

education group at each time-point from baseline of the study.  Hence, our study 

supports the beneficial effects of nutrition counseling on the reduction of childhood 

obesity.  However, the long-term effect of the nutrition counseling on body 

composition is unavailable from this study.  It is interesting to assess the long-term 

effect of this intervention. 

 

5.1.2 Dietary nutrient intakes 

 

The beneficial effect of the dietary counseling on nutrient intake in a 

weight management program for obese children was shown in the 2-year study of 

Nuutinen (72).  In our study, both groups reported a decrease in energy intake after the 

6-month intervention.  Similar to the study of Nuutinen, we found that energy and 

carbohydrate intake in the counseling group significantly decreased at the end of the 

study compared to the education group.  The results indicate that the nutrition 

counseling can be beneficial in dietary control for obese children. 

The discrepancy between dietary intake and weight change of subjects 

was reported in the study of Netmet et al (78).  They found that both the control and 

intervention groups reported a decrease in energy intake after the 3-month observation 

period; but subjects in the control group kept gaining weight during the study period.  
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The explanation for this discrepancy is not completely clear.  The authors suggested 

that it was an error from food recording of subjects.  In our study, we did not find the 

discrepancy between dietary intake and weight change of children.  

In the present study, we found that the percentage of children who 

consumed skim milk increased at the end of the study.  It is most likely due to the 

advice given the children and their parents/caregivers to consume skim milk instead of 

sweet milk.  Moreover, the percentage of children who consumed snack foods 3-4 

times/week in the counseling group was less than that in the education group.  These 

result showed the beneficial effect of the nutrition counseling on dietary management.  

However, the food frequency questionnaire in our study had several numbers of food 

items.  So, it is difficult to identify the accurate frequency and numbers of food item 

intake.  We suggest that the food frequency questionnaire should be modified to the 

questionnaire that points the food items according to the intervention.  If the nutrition 

flag is used as a tool of dietary intervention, the questionnaire should be composed of 

groups of food items in the nutrition flag.  If we advise children to decrease the snack 

foods and to increase whole milk consumed, the questionnaire should consist of the 

frequency and numbers of those food items.  The modification should lead to the 

ability of the food frequency questionnaire to identify the accurate frequency and 

numbers of food items intake. 

  

5.1.3 Eating behavior 

 

The eating behavior scores used in this study were adapted from the 

Family eating and physical activity habits questionnaire developed by Golan et al (77).  

Golan’s questionnaire has been used for identifying factors that facilitate obesity as 

well as monitor the environmental changes and family behavior modifications 

associated with weight loss.  These factors are important in developing a family-based 

program that emphasizes environmental control for obese children.  In our study, we 

adapted one part of Golan’s questionnaire that related poor eating style of children, 

including eating while watching television or doing homework, eating following stress 

and eating late in the evening or at night, to our questionnaire for assessment of eating 

behavior change.  The results from our study showed that the scores in the counseling 
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group were significantly lower at the end of the study than those at the baseline.  It 

indicates that the designed nutrition counseling ameliorates poor eating styles of obese 

children.  The result in the present study is consistent with the study of Golan et al, 

using the Family eating and activity habits questionnaire for assessment of behavioral 

changes in the treatment of obesity in children with the parents as the exclusive agents 

of change (79).  The improvement of eating style can be a positive effect in weight 

control for children (48).  In our study, children in the counseling group had the 

reduction in the weight-for-height Z-scores at each time-point from baseline and they 

had the better eating styles at the end of the study.  These results indicate that if we 

can improve eating behavior, we can reduce the childhood obesity.     

 

5.1.4 Physical activity behavior 

 

One of the most important contributing factors to the increase in 

childhood obesity is physical activity.  We found in this study that children in the 

counseling group had improved in physical activity behavior.  Therefore, the nutrition 

counseling used in this study is effective in encouraging obese children to increase 

physical activity. 

Many studies have shown that the reduction in time spent on watching 

television and playing video and computer game is beneficial for weight control in 

children (51-53).  We found that time spent on watching television was significantly 

decreased in the counseling group at the end of the study from baseline either on 

weekday or weekend.  The results in our study are consistent with the study of Ford et 

al showing that the counseling plus behavior modification technique could increase 

physical activity and decrease time spent on watching television (57).  The American 

Academy of Pediatrics recommended that time spent on television viewing or playing 

video and computer games for children aged ≥ 2 years should not be more than 2 

hours per day (52).  However, we found that more than 60% of subjects in each group 

still watched television more than 2 hours per day during the weekend at the end of the 

study.  This result is similar to a descriptive study of Olivares et al, showing that the 

proportion of Chilean children who watched television more than 3 hour per day on 

weekend, was significantly higher than that during weekday (81).  It is possible that 
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the children do not go to school and have no more physical activities on weekend.  

Consequently, they spend most of their time during weekend on watching television.   

 

5.2 Duration of the study 

 

The results in the present 6-month study showed the positive changes in weight-

for-height Z-scores, eating habits, and physical activity habits.  Such results are 

consistent with the previous short-term studies on weight control programs. Eliakim et 

al showed that there were significant weight loss, reduced BMI, decreased television 

viewing, and improved fitness in obese children and adolescents received a 6-month 

multidisciplinary intervention during the first 3 months of the study.  The beneficial 

effects were maintained in obese children who had continued the program for another 

3 months (72).  Netmet and colleagues found a significantly positive change on body 

weight, BMI, body fat, habitual activity indices, and body lipids in obese children 

having a 3-month intervention.  Interestingly, the authors demonstrated that those 

changes were maintained at an 1-year follow-up evaluation (76).  It is possible that a 

multidisciplinary intervention can easily be incorporated into a weight management 

program and help obese children to maintain the achievement in a long-term period.  

An nutrition counseling intervention with the long-term follow-up should be 

conducted to assess the long-term effect. 

 

5.3 Limitations of the study 

 

1. Our study demonstrated the 6-month effects of the designed nutrition 

counseling on weight-for-height Z-scores, eating habits, and physical activity habits. It 

is interesting to have a long-term follow-up to assess the long-term effect of this 

intervention in the future. 

2. Our study did not collect blood samples. Therefore, the effect of the 

intervention on risk of metabolic complications did not examine in the present study. 

3. Because this study was performed by one researcher, observer bias can be 

introduced in this study.  To avoid this bias, the person assessing the outcome 
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variables should be blinded to the group of subjects.  Therefore, a double-blind study 

design should be the appropriate design for the future research. 

 

5.4 Application 

  

Our study demonstrated the positive effect of the nutrition counseling intervention 

on the weight management program in obese school-aged children.  We suggest that 

the nutrition counseling intervention can be applied and used in a weight management 

program for obese children.  It can be used in both school-based and primary-care-

based programs.  Many schools have plenty of resources, such as gyms, equipments 

and outdoor playing fields, and physical education programs that can help children 

increase the physical activity.  Moreover, the school cafeteria can provide a natural 

environment where children are exposed to and learn about healthful eating patterns.  

When we conduct the nutrition counseling intervention, which consists of parental 

involvement and behavior modification technique, to a school-based weight 

management program, we can increase the effectiveness of the weight management 

program for obese children.  In clinical setting, we can apply the nutrition counseling 

intervention into an ambulatory outpatient unit, which is the co-operation of the 

health-care team, to increase the effectiveness of the ambulatory outpatient care 

especially for weight management in obese children who have medical problems.    
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CHAPTER 6 

CONCLUSION 

 

 
       Our study demonstrated the positive effects of the nutrition counseling 

intervention that involved parents/caregivers and behavior modification technique in 

school-aged children as follows:      

1. The reduction in weight-for-height Z-scores in the nutrition counseling group 

was significantly greater than that in the nutrition education group at 4 points 

throughout the study compared to baseline.   

2. Energy intake of children in the nutrition counseling group was significantly 

decreased from baseline of the study.   

3. Children in the nutrition counseling group had the positive change in their 

eating style. 

4. Children in the nutrition counseling group improved their physical activity 

behavior.  They not only increased physical activity but also decreased time spent on 

sedentary activity at the end of the study.  All children in the nutrition counseling 

intervention had physical activity on weekend.  In addition, they could reduce time 

spent on television viewing both on weekday and weekend.   

         In conclusion, the present study shows the effectiveness of the nutrition 

counseling intervention that involved parents/caregivers and behavior modification 

technique on weight control/reduction program in school-aged children.  Thus, we 

suggest that such nutrition counseling intervention, which is practicable, should be 

incorporated in a weight management program for obese school-aged children.   
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APPENDIX C 
 

ID…...................... 
วัน/เดือน/ป......................... 

แบบสอบถามเกี่ยวกับขอมูลทั่วไป 
 
คําช้ีแจง โปรดเติมคําลงในชองวาง  และทําเครื่องหมาย  ลงในชองวาง  (  )  หนาขอความที่ตรงกับความ

เปนจริงมากที่สุด 
ผูตอบแบบสอบถาม……………………………………………………เกี่ยวของเปน...................... 
 
ตอนที่  1   ขอมูลทั่วไปของเด็ก 
1. ชื่อ-สกุล.............................................................................เพศ  (  ) ชาย (  ) หญิง     
2. เกิดวันที่………เดือน…………………พ.ศ………..อายุ…………ป………….เดือน 
3. ที่อยู……………………………………………………………………………………………. 

……………………………………………………..โทรศัพท………………………………… 
4. วิธีการติดตอที่สะดวก (  ) โทรศัพทหมายเลข……………………........................................ 
        (  ) ไปรษณีย  ที่อยู......................................................................... 
5. บิดาชื่อ-สกุล…………………………………………………………………… อายุ..........ป 
6. มารดาชื่อ-สกุล………………………………..……………………………….. อายุ………ป 
7. ผูดูแลเด็กประจํา……………………………………….เกี่ยวของเปน……………………….. 
8. การศึกษา (  ) อนุบาลชั้นปที่…… (  )  ประถมศึกษาปที่…… โรงเรียน.............................. 
9. น้ําหนักตัวแรกเกิด………………………กรัม 
10. อายุที่เร่ิมอวน……………………………ป 
11. เด็กเปนลูกคนที่..........................  ในจํานวนพี่นอง....................คน  (ไมรวมตัวเด็ก) 
 
ตอนที่  2  ประวัติเจ็บปวยของเด็ก 
1. เด็กมีโรคประจําตัว  หรือไม 

(  )  ไมมี 
(  )  มี  คือ.............................................................................................................. 
 ยาที่ใชประจําคือ.............................................................................................. 

2. เคยปวยหนักหรือ  ผาตัดหรือไม 
 (  )  ไมเคย 
 (  )  เคย  ระบุโรค………………………………………………………………………… 
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3. เคยมีอาการปวดขอหรือไม 
 (  )  ไมเคย 
 (  )  เคยระบุรายละเอียด……………………………………………………………………… 
  ปจจุบันยังคงมีอาการดังกลาวอยูหรือไม  
   (  )  ไมมี  (  )  มี 
4. เคยมีปญหาทางดานการหายใจขณะนอนหลับ (อาการหายใจสะดุด/หยุดหายใจ/หายใจลําบาก  ในขณะ

นอนหลับ) หรือไม 
 (  )  ไมเคย 
 (  )  เคย ระบุรายละเอียด……………………………………………………………………. 
  ปจจุบันยังคงมีอาการดังกลาวอยูหรือไม   
   (  )  ไมมี  (  )  มี 
5. เคยมีอาการเจ็บหนาอกหรือไม 
 (  )  ไมเคย 
 (  )  เคย  ระบุอาการและเวลาที่เปน………………………………………………………… 
  ปจจุบันยังคงมีอาการดังกลาวอยูหรือไม   
   (  )  ไมมี  (  )  มี ระบุ ความถี่………………………………... 
        ตําแหนง……………………............... 
        ความรุนแรง…………………………... 
      ส่ิงที่ลดความรุนแรง/ทําใหดีขึ้น………………............... 
6. เคยมีอาการงวงซึมหรือหลับตอนกลางวันหรือไม 
 (  )  ไมเคย 
 (  )  เคย  ระบุความถี่ในการนอนหลับ………………………………………….................... 
7. ปญหาเจ็บปวยอื่นๆ ของเด็ก 
 (  )  ไมมี 
 (  )  มี  ระบุ……….………………………………………………………………………….. 
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ตอนที่  3  ขอมูลดานครอบครัวและส่ิงแวดลอมของเด็ก 
1. ปจจุบันในบานของทานมีสมาชิกทั้งหมด..........คน 

 
สําหรับเจาหนาที่กรอก 

     น้ําหนัก   สวนสูง         BMI  อวน ปกติ ผอม
    ( ก.ก.)    (ซ.ม.)     (kg/m2) 

 พอ   ………   ………      ………  (  )     (  )     (    )   
 แม   ………   ……...     ………  (  )     (  )     (  )  

พี่จํานวน………คน ………   ……...      ………  (  )     (  )     (  )  
   ………   ……...      ………  (  )     (  )     (  )  
นองจํานวน……คน ………   ……...      ………  (  )     (  )     (  )  
   ………   ……...      ………  (  )     (  )     (  )  
บุคคลอื่นๆ จํานวน……คน   

 (โปรดระบุความสัมพันธกับเด็ก) 
 …..…………...  ………   ……...     ………  (  )     (  )     (  )  

………………...  ………   ……...     ………  (  )     (  )     (  )  
………………...  ………   ……...     ………  (  )     (  )     (  )  
………………...  ………   ……...     ………  (  )     (  )     (  )  
  

2. โรคในครอบครัว  ไมมี   มี        ความสัมพันธของผูปวยกับเด็ก 
เบาหวาน    (  )     (  )    …………….. 
ความดันโลหิตสูง  (  )     (  )    …………….. 
โรคกระดูกและขอ  (  )     (  )    …………….. 

 ระบุตําแหนง……………………. 
โรคหัวใจ   (  )     (  )    …………….. 

 ระบุชื่อโรค……………………… 
ไขมันในเลือดสูง  (  )     (  )    …………….. 
อื่นๆ  (โปรดระบุ)    
................................... (  )     (  )    …………….. 
................................... (  )     (  )    …………….. 
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3. รายไดครอบครัว  (บาท / เดือน ) 
 (  )  1.  < 5,000 
 (  )  2.  > 5,000 – 10,000 
 (  )  3.  > 10,000 – 20,000 
 (  )  4.  > 20,000 
4. การศึกษาของบิดา  มารดา  หรือผูเล้ียงดู 
      บิดา  มารดา  ผูเล้ียงดู (…………..) 

ไมไดเรียน  แตพออานออกเขียนได (  )      (  )      (  )    
ประถมศึกษา   (  )      (  )      (  )    
มัธยมศึกษา    (  )      (  )      (  )    

 ประกาศนียบัตร   (  )      (  )      (  )    
 ปริญญาตรี    (  )      (  )      (  )    
  สูงกวาปริญญาตรี    (  )      (  )      (  )    
5. อาชีพของบิดา มารดาหรือผูเล้ียงดู 
      บิดา  มารดา  ผูเล้ียงดู  (…………..) 
 คาขายธุรกิจสวนตัว    (  )      (  )      (  )    
 รับราชการ      (  )      (  )      (  )    
 รัฐวิสาหกิจ     (  )      (  )      (  )    
 ลูกจาง (หางราน-บริษัท)   (  )      (  )      (  )    
 รับจางรายวัน   (  )      (  )      (  )    
 แมบาน    (  )      (  )      (  )    
 อื่น ๆ...................................  (  )      (  )      (  ) 
6. สมาชิกในครอบครัวที่เห็นดวยกับการควบคุมน้ําหนัก  (  ) ไมมี 
       (  ) มี  คือ………………… 
7. บุคคลที่เด็กสนิทสนมที่สุดในบานคือ………………………………………………………… 
8. อาหารในบานจัดหาโดย  (  )  ซื้ออาหารสําเร็จรูป  (    )  ทุกมื้อ   (     )  บางมื้อ 
      (  )  ซื้ออาหารสดมาปรุงเอง (    )  ทุกมื้อ   (     )  บางมื้อ 
               ผูปรุงอาหารสวนใหญคือ............................................... 
      (  )   อื่นๆ............................................................................ 
 
9. อาหารกลางวันที่โรงเรียนจัดหาโดย  (  )  ซื้อกินเองไดงาย 
       (  )  โรงเรียนจัดใหและเติมได 
       (  )  ซื้อกินเอง+ โรงเรียนจัดใหและเติมได 

   (  )  ถูกจํากัดการซื้อและการเติมอาหาร 
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10. ในหองเรียนเด็กมีเพื่อนอวนจํานวน……..คน   เพื่อนอวนที่เปนเพื่อนสนิทจํานวน...........คน 
 
ตอนที่  4  ขอมูลเกี่ยวกับทัศนคติของเด็กกบัโรคอวน  (ใหเด็กตอบ) 
1. ขณะนี้หนูคิดวาตนเองมีรูปรางอยางไร (  )  อวน 

(  )  ปกติ 
     (  )  ผอม 
2. หนูคิดวาความอวนมีขอดีไหม (  )  ไมทราบ 
    (   )  ไมมี 
    (  )  มี  ระบุ………………………………………… 
3. หนูคิดวาความอวนมีขอเสียไหม  (  )  ไมทราบ 

(   )  ไมมี 
(   )  มี  ระบุ………………………………………… 

4. หนูคิดวาโรคอวนทําใหเกิดโรคอื่นๆไดหรือไม  (  )  ไมทราบ 
        (   )  ไมมี 
        (   )  มี  ระบุ……………………… 
5. หนูเคยถูกลอเรื่องอวนหรือไม    (  )  ไมเคย 
      (  )  เคย  อยางไร…………………………………… 
6. หนูรูสึกอยางไรเมื่อถูกลอ   (  )  เฉยๆ 
      (  )  ชอบ  เพราะ................................................... 

 (  )  ไมชอบ  เพราะ............................................. 
7. หนูอยากลดน้ําหนักหรือไม   (  )  เฉยๆ 
      (  )  ไมอยาก  เพราะ............................................. 
       (  )  อยาก   เพราะ................................................ 
 
8. ถาอยากลดน้ําหนักหนูคิดวาจะลดน้ําหนักไดสําเร็จหรือไม 
  (  )  ไมสําเร็จ  เพราะ.................................................. 
  (  )  สําเร็จ  เพราะ...................................................... 
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APPENDIX C 
 

แบบบันทึกรายการอาหารทีร่ับประทานใน  3  วัน 
 

ชื่อ-นามสกุล..................................................................HN………………นัดวันที่.................... 
บันทึกรายการอาหารตั้งแตวันที่.........................................จนถึงวันที่......................................... 

 
คําแนะนําในการบันทึกรายการอาหารทีร่ับประทานใน  3  วัน 
 

1. บันทึกอาหารทุกมื้อทุกชนิดรวมทั้งขนม  และเครื่องดื่มที่เด็กรับประทานตลอดวันตั้งแตเด็กตื่นนอนจน
เขานอน  (เฉพาะสวนที่เด็กรับประทานเทานั้น) 

2. บันทึกอาหารที่รับประทานทั้งที่บานและนอกบาน  โดยระบุม้ือ  สถานที่  และเวลา  ถาเปนมื้อพิเศษ
ใหระบุดวย  เชน  งานเลี้ยงวันเกิด  เปนตน 

3. ขอความตอไปนี้เปนส่ิงจําเปนในการบันทึก 
3.1 ระบุสวนประกอบอาหารแตละชนิด  พรอมทั้งปริมาตร  โดยของแข็งใหระบุเปนชอนตวงหรือ

ทัพพี  สวนของเหลวระบุเปนซี.ซี.  หรือระบุตามที่ตวงวัดที่ใชอยูในบาน  ถาไมสามารถ
ประมาณปรมิาณได  ใหพยายามบันทึกในรูปขนาด  เชน  ขนาดเล็ก  กลาง  ใหญ  หรือ
ขนาดกวางยาวของอาหารที่ใช  เชน  ผัดเปรี้ยวหวาน ตองระบุวารับประทานแตงกวา
ประมาณ 4 ชอนโตะ (หรือ 1 ทัพพี)  มะเขือเทศ 2 ชอนโตะ  เนื้อหมู  2  ชอนโตะ  หรือระบุ
วารับประทานแตงกวาประมาณครึ่งลูกใหญ  มะเขือเทศ  1 ลูกเล็ก  เนื้อหมู  5  ชิ้น  ขนาด
ชิ้นละ  1x2 ซม.  เครื่องดื่มควรระบุเปนปริมาตรหรือขนาดเชน  โคลา  1  ขวดกลาง  หรือ  
290  ซี.ซี.  เปนตน 

3.2 อาหารที่รับประทานปรุงอยางไร  เชน  ปลาทูทอด  ไกยาง  เปนตน 
3.3 การเติมน้ําตาล  น้ําเชื่อม  ลงในเครื่องดื่ม  อาหาร  ของหวานชนิดตางๆ  ใหระบุปริมาณ

ดวย  เชน  ไมโล  1  แกว  ประกอบดวย  ผงไมโล 2 ชอนชา น้ําตาล 2 ชอนชา 
4. อาหารวาง  หมายถึง  อาหารทุกชนิดที่บริโภคระหวางมื้อของอาหารมื้อหลัก 

4.1 อาหารวางเชา  หมายถึง  อาหารที่รับประทานในชวงระหวางมื้อเชา  และมื้อกลางวัน 
4.2 อาหารวางบาย  หมายถึง อาหารที่รับประทานในชวงระหวางมื้อกลางวัน และมื้อเย็น 
4.3 อาหารวางกอนนอน  หมายถึง อาหารที่รับประทานในชวงเวลากอนเขานอน 
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ตัวอยางการบันทึกรายการอาหารทีรับประทานใน  3  วัน 
แบบบันทึกรายการอาหารทีร่ับประทานใน   3  วัน 

(บันทึกอาหารทุกอยางที่เด็กรับประทาน) 
ช่ือ-สกุล…………………ด.ช.  สมพงษ    รักเกียรติ……………………………………………………  
วันที่ทาํการบนัทึก .........2  ก.พ. 2547 ..........................       วันเรียน  �  วันหยุด   
ผูทําการบนัทึก......นางสมศรี  รักเกยีรติ..........................เกี่ยวของเปน..............แม.................. 
 
มื้อหรือเวลา 
และสถานที่ 

ช่ืออาหาร 
(ทําเองหรือซื้อมาราคาเทาไร) 

สวนประกอบอาหาร 
(รายละเอียด เชน ชนิด, การปรุง, 
ยี่หอ, รส,ลักษณะพิเศษ, ขนาด ) 

ปริมาณอาหารที่
เด็กกิน 

(จํานวน  หรือ
น้ําหนัก) 

มื้อเชา -  ขาวสวย -  ขาวสวย 2  ทัพพี 
เวลา  7.00 น. -  ไขเจียว -  ไขไก 1  ฟอง 
สถานที่ บาน  -  น้ํามันพืช (กุก) 1  ชอนโตะ 
 -  หมูทอด -  หมูชิ้นขนาด 1 x 4 ซม.  4  ชิ้น 
  (เทียบขนาดขางลาง)  
 -  โอวัลติน   -  ผงโอวัลติน 2  ชอนชา 
  -  นมขนหวาน 2  ชอนชา 
    
    
อาหารวางเชา -  ขนมเลย  ถุงละ  6  บาท ขนมเลย 1  ถุง 
เวลา  10.00 น.    
สถานที่  โรงเรียน    
    
    
    
    
    
    
 
แถบสเกลสําหรับเปรียบเทียบขนาด (กวาง-ยาว-หนา)                                                                       หนวย
เปน 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 ซม. 
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แบบบันทึกรายการอาหารทีร่ับประทานใน   3  วัน 
(บันทึกอาหารทุกอยางที่เด็กรับประทาน) 

 
มื้อหรือเวลา 
และสถานที่ 

ช่ืออาหาร 
(ทําเองหรือซื้อมาราคาเทาไร) 

สวนประกอบอาหาร 
(รายละเอียด เชน ชนิด, การปรุง, 
ยี่หอ, รส,ลักษณะพิเศษ, ขนาด ) 

ปริมาณอาหารที่
เด็กกิน 

(จํานวน  หรือ
น้ําหนัก) 

มื้อกลางวัน -  กวยเตี๋ยวเสนหมี่ลูกชิ้นหมู -  เสนกวยเตี๋ยว 1  ทัพพี 
เวลา  12.00 น.  -  ถั่วงอก 2  ชอนโตะ 
สถานที่ โรงเรียน  -  ลูกชิ้นหมู 5  ลูก 
  -  น้ําตาลทรายปรุงรส 1  ชอนโตะ 
  -  น้ําปลา 1  ชอนโตะ 
 -  สมเขียวหวาน -  สมเขียวหวานขนาดกลาง 1  ผล 
 -  น้ําอัดลม Coke -  Coke  ขวดละ  7  บาท  1  ขวด 
    
    
    
    
    
อาหารวางบาย -  กลวยบวดชี -  กลวยน้ําวา  (1 ลูกผา 4 ชิ้น)  -  4  ชิ้น 
เวลา  15.00 น.  -  น้ํากะทิ -  4  ชอนโตะ 
สถานที่  โรงเรียน  -  น้ําตาล -  2  ชอนชา 
และที่บาน -  ไอศกรีมคอนเนตโตวอลล -  ไอศกรีมคอนเนตโตวอลล -  1  แทง 
    
    
    
    
    
    
 
แถบสเกลสําหรับเปรียบเทียบขนาด (กวาง-ยาว-หนา)                                                                       หนวย
เปน 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 ซม. 
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แบบบันทึกรายการอาหารทีร่ับประทานใน   3  วัน 
(บันทึกอาหารทุกอยางที่เด็กรับประทาน) 

 
มื้อหรือเวลา 
และสถานที่ 

ช่ืออาหาร 
(ทําเองหรือซื้อมาราคาเทาไร) 

สวนประกอบอาหาร 
(รายละเอียด เชน ชนิด, การปรุง, 
ยี่หอ, รส,ลักษณะพิเศษ, ขนาด ) 

ปริมาณอาหารที่
เด็กกิน 

(จํานวน  หรือ
น้ําหนัก) 

มื้อเย็น -  ขาวสวย -  ขาวสวย 2  ทัพพี 
เวลา  17.00 น. -  ผัดคะนาหมูกรอบ -  ผักคะนา 3  ชอนโตะ 
สถานที่  บาน  -  หมูกรอบ 2  ชอนโตะ 
  - น้ํามันพืชกุก  2 ชอนชา 
 -  ไขเจียวหมูสับ -  ไขไก ½ ฟอง 
  -  น้ํามันกุก 2  ชอนชา 
  -  หมูสับ 1  ชอนชา 
 -  น้ําหวานดีโด  -  น้ําหวานดีโด  5  บาท 1  ขวด 
 -  ขนมปูไทย -  ขนมปูไทย หอละ  5  บาท 1  หอ 
 -  กลวยไข -  กลวยไข 2  ลูก 
    
    
อาหารวางกอนนอน -  นมสดหนองโพชนิดหวาน -  นมสดหนองโพชนิดหวาน 1  กลอง 
เวลา  20.00 น.     ราคา  8  บาท   ( 250  ซี.ซี.) 
สถานที่  บาน    
    
    
    
    
    
    
    
 
แถบสเกลสําหรับเปรียบเทียบขนาด (กวาง-ยาว-หนา)                                                                       หนวย
เปน 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 ซม. 
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แบบบันทึกรายการอาหารทีร่ับประทานใน   3  วัน 
(บันทึกอาหารทุกอยางที่เด็กรับประทาน) 

ช่ือ-นามสกุล…………………………………………........................................................................ 
วันที่ทําการบันทึก..................................       �  วันเรียน �  วันหยุด   
ผูทําการบนัทึก..................................................................   เกี่ยวของเปน............................ 
 

มื้อหรือเวลา 
และสถานที่ 

ช่ืออาหาร 
(ทําเองหรือซื้อมาราคาเทาไร) 

สวนประกอบอาหาร 
(รายละเอียด เชน ชนิด, การปรุง, 
ยี่หอ, รส,ลักษณะพิเศษ, ขนาด ) 

ปริมาณอาหารที่
เด็กกิน 

(จํานวน  หรือ
น้ําหนัก) 

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
แถบสเกลสําหรับเปรียบเทียบขนาด (กวาง-ยาว-หนา)                                                                                หนวย
เปน 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 ซม. 
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แบบบันทึกรายการอาหารทีร่ับประทานใน   3  วัน 
(บันทึกอาหารทุกอยางที่เด็กรับประทาน) 

 
มื้อหรือเวลา 
และสถานที่ 

ช่ืออาหาร 
(ทําเองหรือซื้อมาราคาเทาไร) 

สวนประกอบอาหาร 
(รายละเอียด เชน ชนิด, การปรุง, 
ยี่หอ, รส,ลักษณะพิเศษ, ขนาด ) 

ปริมาณอาหารที่
เด็กกิน 

(จํานวน  หรือ
น้ําหนัก) 

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
 
แถบสเกลสําหรับเปรียบเทียบขนาด (กวาง-ยาว-หนา)                                                                              หนวยเปน 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 ซม. 
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APPENDIX D 
 

ID…...................... 
แบบสอบถามครั้งที่………………… 

วัน/เดือน/ป......................... 
 

แบบสอบถามเกี่ยวกับพฤติกรรมการบริโภคอาหารและการทํากิจกรรมในชวีิตประจาํวัน 
 
คําช้ีแจง โปรดเติมคําลงในชองวาง  และทําเครื่องหมาย  ลงในชองวาง  (  )  หนาขอความที่ตรงกับความ

เปนจริงมากที่สุด  ( ใหผูปกครองชวยเด็กตอบ ) 
ตอนที่  1 แบบสอบถามเกี่ยวกับพฤติกรรมการบริโภคอาหาร   
1. ใหบอกชื่ออาหารทีเ่ด็กชอบรับประทานมากที่สุดมา  5  ลําดับ 

1……………………………………………. 
2……………………………………………. 
3……………………………………………. 
4……………………………………………. 
5……………………………………………. 

2. จํานวนมื้ออาหารหลักที่เดก็รับประทานปกติ 
(  )  1  มื้อ  ระบุเวลา..........................   (  )  2  มื้อ  ระบุเวลา......................... 
(  )  3  มื้อ  ระบุเวลา..........................   (  )  ....มื้อ  ระบุเวลา......................... 

3. จํานวนมื้ออาหารวางที่เด็กรับประทานปกติ 
 (  )  1  มื้อ  ระบุเวลา...................................................................................................... 

                            ประเภทอาหารที่รับประทาน.......................................................................... 
 (  )  2  มื้อ  ระบุเวลา...................................................................................................... 

                            ประเภทอาหารที่รับประทาน.......................................................................... 
 (  )  3  มื้อ  ระบุเวลา...................................................................................................... 

                            ประเภทอาหารที่รับประทาน.......................................................................... 
 (  )  ....มื้อ  ระบุเวลา...................................................................................................... 
                   ประเภทอาหารที่รับประทาน.......................................................................... 
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4. โดยปกติครอบครัวของทานมักพาเด็กไปรับประทานอาหารมื้อพิเศษ (เชน ภัตตาคาร,  
รานอาหาร,  อาหารจัดเลี้ยงในหรือนอกบาน )  บอยเพียงไร 

(  )  ไมเคยเลย     (  )  1  คร้ังตออาทิตย 
(  )  1  คร้ังตอเดือน    
(  )  2-3  คร้ังตอเดือน   
(  )  ทุกอาทิตย  (โปรดระบคุวามถี่) 

 (  )  1 คร้ังตออาทิตย 
 (  )  2-3  คร้ังตอสัปดาห 
 (  )  3-4  คร้ังตอสัปดาห 
 (  )  > 4 คร้ังตอสัปดาห   

5. โดยสวนใหญเด็กของทานดื่มนมชนิดใด  และปริมาณโดยเฉลี่ยเทาใด 
(  )  นมสด / นมจืด  ระบุปริมาณที่ดื่มโดยเฉลี่ย.................................(แกวหรือกลอง) 
(  )  นมหวาน / นมปรุงแตงรสชนิดตางๆ   
  ระบุปริมาณที่ดื่มโดยเฉลี่ย........................(แกวหรือกลอง) 
(  )  นมเปรี้ยวชนิดดื่ม  ระบุปริมาณที่ดื่มโดยเฉลี่ย.............................(แกวหรือกลอง) 
(  )  อื่นๆ  (โปรดระบุชนิดและปริมาณที่ดื่ม)............................................................. 
 ...................................................................................................................... 

6. โดยสวนใหญเด็กของทานจะดื่มนมในชวงเวลาใด 
(  )  ม้ือเชา 
(  )  อาหารวางเชา 
(  )  ม้ือกลางวัน 
(  )  อาหารวางบาย 
(  )  ม้ือเย็น 
(  )  กอนเขานอน 

7. โดยสวนใหญน้ํามันที่ทานใชในการปรุงอาหาร  คือ 
(  )  น้ํามันพืช  (โปรดระบุยี่หอ).............................................................................. 
(  )  น้ํามันหมู 
(  )  อื่นๆ  (โปรดระบุ)............................................................................................. 
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8. ปกติเด็กไดรับเงินไปโรงเรียนวันละ.....................บาท  
          คาอาหาร.................บาท 

                                     คาขนม.....................บาท 
    คาเครื่องดื่ม..............บาท                                     
    อื่นๆ………………....บาท 
เงินที่ใหเด็กไปโรงเรียนดังกลาวมีเหลือหรือไม 

(  )  ไมเหลือ   
(  )  เหลือทุกวัน วันละ...........บาท 
(  )  เหลือไมทุกวัน  เฉล่ียวันละ.........บาท 
 

9. โปรดทําเครื่องหมาย  ลงในชองวางทางขวามือที่ตรงกบัการปฏิบัติของเด็ก 
          

 
ไมเคย 

ปฎิบัติเลย
แทบจะไม 
เคยปฏิบัติ

ปฏิบัติเปน
บางครั้ง 

ปฏิบัติ
บอยครั้ง 

ปฏิบัติเปน
ประจํา 

1.  เด็กรับประทานอาหารขณะนั่งด ู
     โทรทัศน/เลนวีดีโอเกม/อานหนงัสือ/ 
     ทํา การบาน 

     

2.  เด็กรับประทานอาหารเมือ่รูสึก 
     เบื่อ/โกรธหรืออารมณไมดี 

     

3.  เด็กรับประทานอาหารเยน็  
    หลงัจากเวลา 18.00 น. 

     

4.  เด็กรับประทานอาหารประเภทขนม   
     และ  ของหวาน  ตอนกอนเขานอน 

     

5.  เด็กรับประทานอาหารในหอง 
     นัง่เลน/หองดูโทรทัศน/หองนอน 
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ตอนที่  2 แบบสอบถามเกี่ยวกับการทํากิจกรรมในชีวติประจําวัน   
1. ปกติเด็กเดินทางไปโรงเรียนโดย 

 (  )    รถ (ทุกประเภท)   ใชเวลาเดนิทาง.......................นาทีหรือช่ัวโมง 
  (  )    เดนิ   ใชเวลาเดนิทาง.......................นาทีหรือช่ัวโมง 
  (  )    ข่ีจักรยาน   ใชเวลาเดนิทาง ....................... นาทีหรือช่ัวโมง 
  (  )    อ่ืนๆ  (โปรดระบุ) 

   .......................................... ใชเวลาเดนิทาง.......................นาทีหรือช่ัวโมง 

2. ปกติเด็กเดินทางกลับบานโดย 
  (  )  รถ (ทุกประเภท)   ใชเวลาเดนิทาง.......................นาที,ชัว่โมง 
  (  )    เดนิ   ใชเวลาเดนิทาง.......................นาที,ชัว่โมง 
  (  )    ข่ีจักรยาน   ใชเวลาเดนิทาง.......................นาที,ชัว่โมง 
  (  )  อ่ืนๆ  (โปรดระบุ) 

   .......................................... ใชเวลาเดนิทาง.......................นาทีหรือช่ัวโมง 

3. เด็กมีวิชาที่เรียนเกีย่วกับพลศึกษาหรือการออกกําลงักายเปนประจําหรือไม 
   (  )  ไมม ี  (  )  ม ี (  )  1 คร้ังตอสัปดาห 
     (  )  2 คร้ังตอสัปดาห 
     (  )  3 คร้ังตอสัปดาห 
     (  )  อ่ืนๆ  ระบ.ุ............................. 

4. กิจกรรมที่เด็กทําในวิชาพลศึกษา  เชน  กายบริหาร  วายน้ํา  แบดมนิตัน ฯลฯ 
 (ใหบอกกิจกรรมทุกอยางทีท่ําในวิชาพลศึกษา) 
 ..........................................................................................................................................
 ..........................................................................................................................................  
 ..........................................................................................................................................  
 .......................................................................................................................................... 

5. เวลาที่ใชในการเรียนวิชาพลศึกษา 
   (  )  30 นาทตีอครั้ง  (  )    45 นาทตีอครั้ง  (  )   60 นาทตีอครั้ง 
   (  )   อ่ืนๆ ระบุ..................... 
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6. อาการขางเคยีงในขณะทํากิจกรรม  เชน  อาการหอบเหนื่อย  หรือเจบ็หนาอก 
 (  )  ไมม ี   (  )  มี  คือ............................................................... 

7. ในวันเรียนหนังสือนอกจากชั่วโมงพละแลวใน  1  สัปดาห  เดก็ไดทํากจิกรรมกลางแจง  เชน  
วิ่งไลจับกับเพือ่นหรือพีน่อง  หรือเลนกีฬา  หรือไม 

(  )  ไมไดทํา  เพราะ..................................................................................................... 
 (  )  ทาํ  กิจกรรม  หรือ  กีฬาที่ทาํบอยที่สุดคือ.............................................................. 

  เลนสัปดาหละ............คร้ังๆ  ละ...................นาทหีรือช่ัวโมง 

8. ในวันหยุดเดก็ไดทํากิจกรรมกลางแจง  เชน  วิง่ไลจับกบัเพื่อนหรือพีน่อง  หรือเลนกีฬา  หรือไม 
(  )  ไมไดทํา  เพราะ..................................................................................................... 

 (  )  ทํา  กิจกรรม  หรือ  กีฬาที่ทาํบอยที่สุดคือ....................................................... 
มักจะเลนในวนั   �  เสาร   �  อาทิตย   เลนนาน......................นาทหีรือช่ัวโมง 

9. ในวันเรียนหนังสือเด็กดูโทรทัศนตั้งแตเวลา......................นาฬกิา ถึง......................นาฬกิา  
เฉล่ียดูวันละ.........................ชัว่โมง 
ในวันหยุด  เด็กดูโทรทัศนในชวงเวลาใดบาง  (กรุณาระบุชวงเวลา) 
ตั้งแตเวลา...........................นาฬิกา  ถงึ...........................นาฬิกา 
เฉล่ียดูวันละ.........................ชัว่โมง 

10. เด็กเลนวีดีโอเกมสหรือเกมสคอมพิวเตอรหรือไม 
 (  )  ไมไดเลน 
 (  )  เลน      
ถาเลนจํานวนครั้งโดยเฉลีย่ที่เด็กเลนวีดโีอเกมสหรือเกมสคอมพิวเตอร...................คร้ังตอสัปดาห 
                  เวลาที่ใชในการเลนโดยเฉลีย่.................ชั่วโมงตอคร้ัง 

11. กิจกรรมในการชวยงานบาน 
 (  )  ไมทํา 
 (  )  ทํา 

 ถาทํา  ไดแก 
  (  )  ซักผา/รีดผา  จํานวน……….คร้ัง/สัปดาห    ใชเวลาประมาณ……….นาท/ีคร้ัง 
     (  )  กวาดบาน/ถูบาน จํานวน……….คร้ัง/สัปดาห    ใชเวลาประมาณ……….นาที/คร้ัง 
  (  )  ทํากับขาว/ลางจาน จํานวน……….คร้ัง/สัปดาห    ใชเวลาประมาณ……….นาที/คร้ัง 
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  (   )  รดน้าํตนไม  จํานวน……….คร้ัง/สัปดาห    ใชเวลาประมาณ……….นาที/คร้ัง 
 
  (   )  อ่ืนๆ  (โปรดระบุ) 

  ................………… จํานวน……….คร้ัง/สัปดาห    ใชเวลาประมาณ……….นาที/คร้ัง 

  ................………… จํานวน……….คร้ัง/สัปดาห    ใชเวลาประมาณ……….นาที/คร้ัง 

12. เด็กเรียนพิเศษหรือไม 
(   )  ไมเรียน 
(  )  เรียน 

ถาเรียน วันธรรมดา เปนจํานวน..........วนั/สัปดาห ใชเวลาในการเรียน..........ชั่วโมงตอคร้ัง  
 วันหยุด      เปนจํานวน..........วนั/สัปดาห ใชเวลาในการเรียน..........ชั่วโมงตอคร้ัง  

13. เวลาที่ใชในการนอน 
ในวันเรียนหนังสือ เดก็ตื่นนอนเวลา...................นาฬกิา  เขานอนเวลา...................นาฬิกา 
เฉล่ียนอนวนัละ..............................ชั่วโมง 
ในวันหยุด          เด็กตืน่นอนเวลา....................นาฬิกา  เขานอนเวลา......................นาฬิกา 
เฉล่ียนอนวนัละ..............................ชั่วโมง 
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APPENDIX E 
 

 
 

1.  หมวดขาว  แปง  ธัญพืช
     -  ขาวสวย
     -  ขาวเหนียว
     -  กวยเตี๋ยวเสนหมี/่เสนใหญ/เสนเล็ก
     -  เสนบะหมี/่บะหมีส่ําเร็จรูป
     -  มกักะโรนี
     -  ขนมปงตางๆ ( แผน )
     -  ขนมปงกรอบ
     -  อาหารสําเร็จรูป เชน คอรนเฟลก
     -  อืน่ๆ  ระบุ
        ……………………………………
        ……………………………………
2.  หมวดเน้ือสัตว  ไข  และผลิตภัณฑ

     -  เนื้อสัตวไมติดมนั
     -  เนื้อสัตวติดมนั / หนัง
     -  กุนเชียง /  เบคอน
     -  ไขไก / ไขเปด
     -  ไขนกกะทา
     -  ลูกช้ิน
     -  ไสกรอก
     -  เตาหูขาว,  ออน
     -  เตาหูเหลือง,  แข็ง
     - เนื้อปลา
     -  อืน่ๆ  ระบุ
        ……………………………………

แบบสัมภาษณความถีข่องการบรโิภคอาหารในชวง 1 เดือนท่ีผานมา
ช่ือ-สกลุ............................................................................  อาย.ุ............ป  

ช่ืออาหาร
ไมเคยกิน

1-2 
คร้ังตอ
สัปดาห

3-4 
ครั้งตอ
สัปดาห

>4 
คร้ังตอ
สัปดาห

1
คร้ังตอ
วัน

2-3
ครั้งตอ
วัน

 ≥4
คร้ังตอ
วัน

ปริมาณหรือ
น้ําหนักที่
รับประทาน
ตอคร้ัง

จํานวนครั้งโดยเฉล่ีย
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3.  หมวดนม  และผลิตภัณฑ

     -  นมสด /  นมจืด / นมผงผสม
     -  นมหวาน / นมปรุงแตงรส
     -  นมสดพรองไขมัน
     -  ไมโล  /  โอวัลติน  ( ชนิดกลอง )
     -  โยเกิรต  ( ครีม )
     -  นมเปรี้ยวชนิดดื่ม
     -  นมอัดเม็ด
     -  ยาคูลท
     -  ไวตามิลค
     -  น้ําเตาหู
     -  อื่นๆ  ระบุ
        ……………………………………
4.  หมวดไขมัน

     -  เนย /  มาการีน
     -  สลัดน้ําใส
     -  สลัดน้ําขน
     -  ถั่วลิสง
5.  หมวดผัก

5.1  ผักใบเขียว

   ……………………………………
   ……………………………………
   ……………………………………
5.2  ผัก  ข.

     -  ฟกทอง
     -  ถั่วฝกยาว
     -  หอมหัวใหญ
        ……………………………………
        ……………………………………

ช่ืออาหาร

ปริมาณหรือ
นํ้าหนักที่
รับประทาน
ตอครั้ง

จํานวนครั้งโดยเฉลี่ย

ไมเคยกิน
1-2 

ครั้งตอ
สัปดาห

3-4 
ครั้งตอ
สัปดาห

>4 
คร้ังตอ
สัปดาห

1
ครั้งตอ
วัน

2-3
ครั้งตอ
วัน

 ≥4
ครั้งตอ
วัน
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6.  หมวดผลไม

6.1  ผลไมท่ัวไป

     -  กลวยน้ําวา / กลวยไข
     -  สับปะรด
     -  ฝร่ัง
     -  แตงโม
     -  มะละกอสุก
     -  แอปเปล
     -  มะมวงดิบ
     -  ชมพู
     -  สม
6.2  ผลไมท่ีมีรสหวานจัด

     -  ทุเรียน
     -  ลําใย
     -  เงาะ
     -  นอยหนา
     -  มะมวงสุก
     -  องุน
     -  ผลไมกระปอง
        ……………………………………
        ……………………………………
7.  หมวดขนมหวาน

     -  ขนมหวานไทยทุกชนิด
     -  ขนมใสน้ําแข็ง
     -  ขนมนํ้ากะทิ
     -  ผลไม / พชืหัวเช่ือม
     -  ขาวเหนียวหนาตางๆ
     -  ผลไม / พชืหัว / แปงทอด
     -  เคก / คุกกี้ / พาย / โดนัท

จํานวนครั้งโดยเฉลี่ย

ไมเคยกิน
1-2 

คร้ังตอ
สัปดาห

3-4 
คร้ังตอ
สัปดาห

>4 
คร้ังตอ
สัปดาห

1
คร้ังตอ
วนั

2-3
ครั้งตอ
วนั

 ≥4
คร้ังตอ
วนั

ชื่ออาหาร

ปริมาณหรือ
นํ้าหนักที่
รับประทาน
ตอคร้ัง
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7.  หมวดขนมหวาน (ตอ)

     -  ไอศกรีม
     -  ชอคโกแลต
     -  ลูกอม
8.  หมวดขนมถุง / ซอง

        ……………………………………
        ……………………………………
        ……………………………………
        ……………………………………
        ……………………………………
9.  หมวดเครื่องดื่ม

     -  น้ําผลไมสด
     -  น้ําผลไมกระปอง
     -  น้ําอัดลม
     -  น้ําหวาน
     -  อื่นๆ  ระบุ
        ……………………………………
10.  หมวดอาหารจานเดียว

     -  ขาวหมกไก / ขาวมันไก
     -  ขาวขาหมู
     -  หอยทอด
     -  ขนมกุยฉาย
     -  พิซซา
     -  ไกทอด
     -  Hamburger
     -  อื่นๆ  ระบุ
        ……………………………………
        ……………………………………
        ……………………………………

ช่ืออาหาร

ปริมาณหรือ
นํ้าหนักที่
รับประทาน
ตอคร้ัง

จํานวนครั้งโดยเฉล่ีย

ไมเคยกิน
1-2 

ครั้งตอ
สัปดาห

3-4 
ครั้งตอ
สัปดาห

>4 
คร้ังตอ
สัปดาห

1
ครั้งตอ
วัน

2-3
ครั้งตอ
วัน

 ≥4
ครั้งตอ
วัน



Narisara  Sangthien  Biography / 150
   

BIOGRAPHY 
 

 
 

NAME     Miss.Narisara  Sangthien 
 
DATE OF BIRTH    26 April 1978 
 
PLACE OF BIRTH    Bangkok, Thailand 
 
INSTITUTIONS ATTENDED  Silpakorn University, 1995-1999:  
 
       Bachelor of Science (Pharmacy) 
 
      Mahidol University, 2002-2006: 
 
       Master of Science (Nutrition) 
 
RESEARCH GRANT   Supported in part by the Thesis Grant,  

      Faculty of Graduate Studies,  

Mahidol University 

HOME ADDRESS                       39/488 M.10 Sukapibal 5 Rd.,  

Klongsamwa district, Bangkok 10510 

         
 


	ACKNOWLEDGEMENTS.pdf
	ACKNOWLEDGEMENTS 
	The success of this thesis can be attributed to the extensive support and assistance from my major advisor, Dr. Nalinee Chongviriyaphan and my co-advisors, Assoc. Prof. Umaporn Suthutvoravut, Dr. Sunard Taechangam, and Dr. Wantanee Kriengsinyos. I deeply thank them for their kindness, valuable advice, and encouragement, which enable me to successful this thesis. 
	I also thank Assoc. Prof. Ladda Mo-suwan, Associate Professor of Pediatrics, Faculty of Medicine at the Prince of Songkla University, for her kindness in providing suggestions for improvement of thesis paper. 
	I would like to thank Mrs. Umaporn Udomsapayakul for her assistance in the statistic.  I am very grateful to Mrs. Nittaya Kanawong, Head of the Pharmacy Department at Paholpolpayuhasena Hospital for her encouragement. I also thank all my co-workers in the Pharmacy Department at Paholpolpayuhasena Hospital for their support. 
	 I extremely thank to the directors and all teachers of the municipal schools in Kanchanaburi province for their well co-operation, support and assistance in this thesis.  My thanks also go to all the parents and caregivers of the children and all children who were the subjects in this study for their participation. 
	I sincerely thank Miss Nopphamas Chanpho, Miss Huttaya Thatsatien and all my friends for their facility support, kindness, and friendliness.   
	Finally, I am greatly gratitude my parents and my sister for their financial supports, entirely care, and love. The usefulness of this thesis, I dedicate to my father, my mother, and all the teachers who have taught me since my childhood. 
	      

	ABSTRACT.pdf
	M.Sc. (NUTRITION)  

	CHAPTER I.pdf
	1.1 Background and rationale 
	       Similar to Western, the obesity epidemic is increasing in Asia-Pacific and India Ocean.  In Malaysia, the prevalence of obesity has increased from 1% in 1990 to 6% in 1997 among 13- to 17-year-old adolescents.  In Japan, the prevalence of obesity among 9-year-old boys has increased from 2.9% in 1970 to 9.7% in 1997.  The increase of obesity in these areas is probably due to rapid economic change (14-16). 
	1.2 Objectives of the study 
	        General Objective 


	CHAPTER II.pdf
	Disorders

	APPENDIX.pdf
	แถบสเกลสำหรับเปรียบเทียบขนาด (กว้าง-ยาว-หนา)                                                                       หน่วยเป็น
	แถบสเกลสำหรับเปรียบเทียบขนาด (กว้าง-ยาว-หนา)                                                                       หน่วยเป็น
	แถบสเกลสำหรับเปรียบเทียบขนาด (กว้าง-ยาว-หนา)                                                                       หน่วยเป็น
	แถบสเกลสำหรับเปรียบเทียบขนาด (กว้าง-ยาว-หนา)                                                                                หน่วยเป็น
	แถบสเกลสำหรับเปรียบเทียบขนาด (กว้าง-ยาว-หนา)                                                                              หน่วยเป็น

	BIOGRAPHY.pdf
	BIOGRAPHY 




