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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.

KEY WORDS: NUTRITION COUNSELING / WEIGHT CONTROL PROGRAM /
OBESE CHILDREN / 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 Il (1988-94) (6, 7). This trend is



Narisara Sangthien Introduction / 2

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 95" percentile of BMI for age and “at risk for overweight” as between
85" to 95" percentile of BMI for age (6). In Thailand, Ministry of Public Health has
classified obesity and overweight as at or above the 97" percentile of weight for height
and between the 90" to the 97" 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 > 95™ 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 I11) 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-Gl) 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 I11.

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).



Narisara Sangthien Literature review / 14

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/m?)
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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 1), 16 children in the conventional treatment (a school health-care
setting; group I1). Twenty-nine children whose weight-for-height was less than 120%
of ideal body weight were enrolled as the control group (group Il1). 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 Il and I1l. Moreover, the relative body weight was decreased
by 16.2% in the group | during the first year and the reduced body weight was
maintained during the observation period. There was no significant weight reduction
in the group Il. 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
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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 90" 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:



Narisara Sangthien Materials and Methods / 30

- 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)

Randomization

Nutrition education group
(n= 22

Nutrition counseling group
(n=23)

Baseline assessment
Physical examination, General information, Anthropometric

assessment, Dietary assessment, Physical activity assessment

l

|

Nutrition education and
anthropometric assessment
at0, 6,12, 18, and 24 weeks

Nutrition counseling and
anthropometric assessment
at0, 6, 12, 18, and 24 weeks

Dietary assessment, Physical

Assessment at 12™ and 24™ week
Physical examination, Anthropometric assessment,

activity assessment

Figure 3.1 Protocol flow chart
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Summary of the nutrition education and nutrition counseling

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 Il: Health history of children
Part 111: 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 (%I1BW). Percent IBW was calculated as follows:
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%IBW = (actual weight divided by weight at the 50™ 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 (cm?) = (C - (r x TSF))?

47

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 I1: 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

. Education group Counseling group
Variables % (n) % (n)
Gender:
male 54.5 (12) 47.8 (11)
female 45.5 (10) 52.2 (12)
Age:
6 4.5 (1) 13.0 (3)
7 13.6 (3) 21.7 (5)
8 22.7 (5) 39.1 (9)
9 59.1 (13) 26.1 (6)
Grade:
i 9.1(2) 13.0 (3)
2 31.8 (7) 30.4 (7)
3 40.9 (9) 30.4 (7)
4 18.2 (4) 26.1 (6)
Family history of:
Diabetes mellitus
No 90.9 (20) 78.3 (18)
Yes 9.1(2) 21.7 (5)
Hypertension
No 72.7 (16) 82.6 (19)
Yes 27.3 (6) 17.4 (4)
Orthopedic disorders
No 86.4 (19) 82.6 (19)
Yes 13.6 (3) 17.4 (4)
Heart disease
No 95.5 (21) 91.3 (21)
Yes 4.5 (1) 8.7 (2)
Hyperlipidemia
No 86.4 (19) 82.6 (19)
Yes 13.6 (3) 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”

. Education group Counseling group
Variables % (n) % ()
Parental income (baht/month)
<5,000 22.7 (5) 26.1 (6)
5,000-10,000 59.1 (13) 56.5 (13)
10,000-20,000 13.6 (3) 17.4 (4)
>20,000 4.5 (1) -
Father’s education
None 4.5 (1) -
Primary education 59.1 (13) 47.8 (11)
Secondary education 27.3 (6) 34.8 (8)
Diploma 4.5 (1) 17.4 (4)
Bachelor’s degree 4.5 (1) -
Mother’s education
None 9.1(2) 4.3 (1)
Primary education 45.5 (10) 34.8 (8)
Secondary education 36.4 (8) 39.1 (9)
Diploma 4.5 (1) 13 (3)
Bachelor’s degree 4.5 (1) 4.3 (1)
Father’s occupation
Trader 31.8 (7) 17.4 (4)
Government officer 9.1(2) 17.4 (4)
Office worker 27.3 (6) 13.0 (3)
Casual 27.3 (6) 39.1(9)
None - 4.3 (1)
Other 45 (1) 4.3 (1)
Mother’s occupation
Trader 27.3 (6) 17.4 (4)
Government officer 4.5 (1) 13.0 (3)
Office worker 18.2 (4) 17.4 (4)
Casual 13.6 (3) 13.0 (3)
None 31.8 (7) 34.8 (8)
Other 45 (1) -

“No significant differences between groups

Data are presented in percentage and the number (n) is shown in the parenthesis
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Table 4.3 Baseline anthropometric data of the education and counseling groups

) Education group Counseling group p-value
Variables
(n=22) (n=23)
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
% lIdeal body weight 154.19 £ 17.49 154.63 £ 25.28 0.947
Mid upper arm
) 27.21 +2.33 25.91 + 3.39 0.146
circumference (cm)
Mid upper arm muscle area
4 5527 10073 50.52 + 15.41 0.238
(cm?)
Skinfold thickness
Triceps (mm) 2l O 3 d 21.5+4.2 0.890
Biceps (mm) G )y 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 £ 85 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

Counseling group

% (n) % ()
>15t02.0 13.6 (3) 13.0 (3)
>2.0103.0 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

) Education group Counseling group p-value
Nutrients
(n=22) (n=23)
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
(9/kg/day) 1.730 £ 0.58 1.86 + 0.69 0.738
(Yokcal) 17.24 £ 3.20 15.70 £ 2.26 0.090
Fat
(g/day) 69.53 £ 20.17 67.15+18.13 0.679
(Yokcal) 3299 +451 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”

) Education group | Counseling group p-value
Variables
(n=22) (n=23)
Frequency of physical
activity (days/week) 3.86 +2.57 5.22+1.95 0.052
Time spent on watching
television during weekday 2.73+1.28 2.85 +1.27 0.753
(hours/day)
Time spent on watching
television during weekend 6T % 3- 38 430+£1.79 0.741
(hours/day)
Time spent on playing
video/computer games 0.57 £0.94 1.00 £1.42 0.239
(hours/day)

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 Counseling group
(n=22) (n=23)
Baseline 47.67 £ 7.53 43.39 + 10.03
6" 48.79 +7.88° 43.52 +9.61
12% 4859 +7.39° 43.67 +10.22
18" 50.50 +7.11*" ¢ 44.26 +9.75°
24™ 51.14 +6.99%"°¢ 44.89 +10.36°

Data are presented as mean £ SD

? Significant difference from baseline (p<0.05)

® Significant difference from 6™ week (p<0.05)
°Significant difference from 12" week (p<0.05)
¢ 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

Education group | Counseling group
Week of study p-value
(n=22) (n=23)
6" 1.16+1.15 0.13+2.20 0.056
12" 0.95+1.33 0.28 £2.20 0.220
18™ 2.86 £1.61 0.87+222" 0.001
24™ 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

Education group

Counseling group

Week of study
(n=22) (n=23)
Baseline 136.77 + 7.26 132.00 + 10.07
6" 137.68 + 7.32° 13350+ 9.85°
120 138.29 + 7.29° 133.83+9.66°
18" 139.68 + 7.97 %P 135.24 + 10.052 ¢
24t 140.77 +7.08%>°¢ 135.78 + 10.392 D¢

Data are presented as mean + SD

? Significant difference from baseline (p<0.05)
® Significant difference from 6™ week (p<0.05)

°Significant difference from 12" 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 | Counseling group p-value
(n=22) (n=23)
6" 0.95 + 0.95 1.50 +0.54 " 0.022
12% 152+1.19 1.83+0.82 0.326
18" 2.91 + 2,56 3.24 +154 0.601
241 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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—e— Education group
5 —1 Counseling group

Mean weight-for-height
Z-score
P

1 1 T I t T
Baseline 6 weeks 12 weeks 18 weeks 24 weeks

Education group 3.16+£1.06 322+118 3.06+108 319+114 3.07+107

Counseling group  3.39+1.69 3.07+149 300+149 285+124 284+129

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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Figure 4.3 Change (A) 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 weeks; (c) baseline to 18 weeks; (d) baseline to 24 weeks

* Significant difference between groups
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15419 +17.49 15493 +19.03 152.29+17.63 154.35+19.11 152.59 +18.08

154.63 +25.28 150.63 +£23.35 149.87+23.82 147.51+20.02 147.88 +22.77

Figure 4.4 Mean percent ideal body weight of the education and counseling groups

by duration of the study Data are presented as mean + SD

" Significant difference from baseline (p=0.023)
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Figure 4.5 Change in percent ideal body weight of the education and counseling
groups by duration of the study: (a) baseline to 6 weeks; (b) baseline to 12 weeks;
(c) baseline to 18 weeks; (d) baseline to 24 weeks

“ Significant difference between groups
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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 and 12 weeks of the study from baseline in the counseling group
were significantly different from the positive changes in the education group (Figure
4.6).

Mid upper arm muscle area (cm®) was calculated to assess total body
muscle mass. There was no significant difference in mid upper arm muscle area over
time in each group. But there were significant differences in mid upper arm muscle
area between groups (F=7.00, p=0.011). The mean mid upper arm muscle area 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 4.12). However, there was no significant
difference in 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

education and counseling groups

Week of study Education group Counseling group
(n=22) (n=23)
Baseline 27.21+2.33 25.91 + 3.39
6" 27.41£2.22 25.65 +3.33
12" 27.43+2.33 25.44 +2.78
18™ 26.88 + 2.05 25.26 + 2.84
24" 27.32+2.01 25.65 +3.01

Data are presented as mean £ SD
" Significant difference between groups (p<0.05)
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Figure 4.6 Change (A) in mid upper arm circumference (MAC) of the education
and counseling groups by duration of the study: (a) baseline to 6 weeks; (b)
baseline to 12 weeks; (c) baseline to 18 weeks; (d) baseline to 24 weeks

“ Significant difference between groups
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Table 4.12 Mean mid upper arm muscle area at the different time-points of the

education and counseling groups

Week of study Education group Counseling group
(n=22) (n=23)
Baseline 33.45 + 6.26 29.68 = 7.29
6" 33.51+£5.31 29.03 +7.01°
12" 33.59 + 6.16 28.12 +4.78"
18™ 31.63 £ 4.92 2759 +519"
24 32.03 +4.77 28.27 +6.53"

Data are presented as mean + SD

" Significant difference between groups (p<0.05)

Table 4.13 Change in mid upper arm muscle area at the different time-points

from baseline in the education and counseling groups

Education group | Counseling group
Week of study p-value
(n=22) (n=23)
6" 0.06 £3.32 -0.65 + 2.08 0.390
12" 0.14 £ 3.50 -1.56 + 3.82 0.129
18" -1.81+3.65 -2.09 + 3.47 0.796
24™ -1.42 + 352 -1.41+3.82 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 higher than that at baseline (23.29 + 4.15 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 £
3.72; p=0.043). In the counseling group, there was no significant difference in the
mean TSF between times during the 6-month study (Table 4.14). In addition, there
was no significant difference in the change in TSF between groups at any points of the
study from baseline (Table 4.15).

The mean biceps skinfold thickness (BSF) of the counseling group at 6
weeks of the study was significantly lower than that at baseline; and the mean BSF at
24 weeks was significantly lower than that at 12 weeks of the study (Table 4.16).
There was no significant difference in mean BSF between groups. Moreover, there
was no significant difference in the change in BSF between groups at any points of the
study from baseline (Table 4.17).

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 education group (Table 4.19). Similarly, there was
no difference 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 significant 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, 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

Education group

Counseling group

Week of study
(n=22) (n=23)
Baseline 21.63 £ 3.83 21.47 +4.16
6" 22.14 +4.23 21.28 +4.28
120 2212 +4.04 21.36 + 4.44
18" 22.32 +3.72 21.41 +4.19
24™ 23.29 + 4.15*" 22.04 + 4.46

Data are presented as mean £ SD

# Significant difference from baseline (p=0.005)

® Significant difference from 18 weeks (p=0.043)

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

baseline in the education and counseling groups”

Education group | Counseling group
Week of study p-value
(n=22) (n=23)
6" 0.51+1.68 -0.19+0.92 0.089
12" 0.58 + 1.42 -0.11+£1.85 0.170
18" 0.69 +1.94 -0.06 + 2.03 0.214
24" 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 counseling groups

Week of study Education group Counseling group
(n=22) (n=23)
Baseline 14.8 + 3.09 13.81 £3.55
6" 13.41+269° 12.78 + 3.86
12% RS~ 85 11.45+2.68°
18" 14.41 +2.32 12.69 + 3.02
24" 14.63 +2.96 13.43+2.72°

Data are presented as mean £ SD

# Significant difference from baseline (p<0.05)
> Significant difference from 12" week (p=0.001)

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

baseline in the education and counseling groups”

Education group | Counseling group
Week of study p-value
(n=22) (n=23)
6" -1.38 + 2.03 -1.03+1.78 0.541
12" -1.52 £2.96 -2.36 £ 2.68 0.323
18" -0.39 + 2.65 -1.13+£2.94 0.381
24" -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
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Education group

Counseling group

Week of study
(n=22) (n=23)
Baseline 82.46 £ 6.25 76.69 £ 7.69*
6" 81.93 + 6.47 75.98 + 8.09*
120 82.00 + 6.23 76.06 + 8.56*
18" 82.29 + 6.41 76.30 + 8.30*
24™ 80.95 + 5.25 77.13 £ 9.56

Data are presented as mean £ SD

" Significant difference between group (p<0.05)

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

baseline in the education and counseling groups

Education group | Counseling group
Week of study p-value
(n=22) (n=23)
6" -0.53 + 2.47 -0.98 +2.84 0.570
12" -0.45+ 2.56 -0.89 +4.04 0.669
18" -0.16 £ 3.11 -0.65 +3.94 0.644
24" -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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Table 4.20 Mean hip circumference at the different time-points of subjects in the

education and counseling groups”

Week of study Education group Counseling group
(n=22) (n=23)
Baseline 88.77 £ 6.07 85.19 £ 8.50
6" 88.45 +5.59 84.15+8.94
12% 87.89 +5.89 83.76 +8.14
18" 88.64 + 5.27 83.61+7.50
24™ 88.05 +5.19 84.61 +8.10

Data are presented as mean £ SD

" No significant difference between groups

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

in the education and counseling groups

Education group | Counseling group
Week of study p-value
(n=22) (n=23)
6" -0.32+1.99 -1.04 +2.28 0.263
12" -0.89 + 2.06 -1.43+4.13 0.575
18" -0.14 + 1.86 -1.59 + 4.39 0.156
24" -0.73 +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-to-hip ratio (WHR) at the different time-points of subjects

in the education and counseling groups”

Week of study Education group Counseling group
(n=22) (n=23)
Baseline 0.93+0.03 0.90 £ 0.04
6" 0.93 +0.04 0.90 + 0.04
12" 0.93 + 0.04 0.91 +0.04
18™ 0.93 +0.04 0.91 + 0.04
24" 0.92 +0.04 0.91 +0.04

Data are presented as mean £ SD

" No significant difference between groups

Table 4.23 Change in waist-to-hip ratio (WHR) at the different time-points from

baseline in the education and counseling groups”

Education group | Counseling group
Week of study p-value
(n=22) (n=23)
6" -0.003 + 0.024 -0.0001 + 0.03 0.730
12" 0.004 +0.029 0.0036 + 0.037 0.958
18™ -0.001 + 0.035 0.0079 + 0.046 0.480
24" -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 assessment

4.2.2.1 Dietary intakes

Dietary nutrient intakes including energy, carbohydrate, protein, and fat
of subjects were derived from the 3-day food record (Table 4.24). Protein intake in
the counseling group was significantly higher than that in the education group at 24
weeks of the study (1.37 + 0.35 vs. 1.77 + 0.68 g/kg/day; p=0.017). The mean and
median values of protein intake at the different times of the study in both groups were
not 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 was significantly lower than that at baseline (210.51 + 46.69 vs. 261.74 *
65.69; p=0.001 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
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at the different time-points of the education and
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Nutrients Education group Counseling group
(n=22) (n=23)

Energy (kcal/day)

Baseline 1,882.30 £ 426.17 1,964.51 + 496.91

12" week 1,771.10 £ 410.39 1,665.20 + 318.42 °

24" week 1,727.38 = 300.72 1,675.58 + 299.97 °
Carbohydrate (g/day)

Baseline 232.82 +50.19 261.74 + 65.69

12" week 219.27 £ 47.27 210.51 +46.69°

24" week 218.56 + 37.75 199.44 + 49.40
Protein (g/kg/day)

Baseline .7 3480 E5 1.86 + 0.69

12" week 1.59 £ 0.61 1.72 £0.50

24" week Ny i et 1.77+0.68°"
Fat (g/day)

Baseline 69.53 + 20.17 67.15+18.13

12" week 66.00 + 19.14 59.65 + 14.14

24" week 64.39 + 17.81 64.19 + 15.27

Data are shown as mean + SD

% Significant difference from baseline (p<0.05)

® Significant difference between groups (p=0.017)
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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) aged

6-8 years; (b) aged 9 years, boys; (c) aged 9 years, girls The lines (=) are Thai

RDA for energy intake according to age and sex. No significant difference was found

both within and between groups.
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Caloric distribution from carbohydrate at baseline in the
counseling 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. The percentage of subjects who did not
consume skim milk was decreased in both groups during the 6-month study (Figure
4.10). The serving 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
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

12" week 49.94 + 4.46 50.48 + 4.96

24" week 50.97 + 6.02 47.56 + 7.44
% Energy from protein

Baseline 17.24 + 3.20 15.70 + 2.26

12" week 17.04 £ 3.07 17.37 £ 2.76

24" week 16.00 + 2.97 17.94 +3.77
% Energy from fat

Baseline 32.99 £4.51 30.91+4.18

12" week 33.20+3.78 32.19 + 4.14

24" week 33.09 + 5.02 34.59 + 6.27

Data are shown as mean + SD

" Significant difference between groups (p=0.021)
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Figure 4.8  Percentage of children in the education and counseling groups
consumed whole milk in various frequency per week at different time-points

No significant difference between groups was found.
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Figure 4.9 Serving of whole milk consumed per day at different time-points in the
education 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 4.10 Percentage of children in the education and counseling groups
consumed skim milk in various frequency per week at different time-points

No significant difference between groups was found.
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Figure 4.11 Serving of skim milk consumed per day at different time-points in the
education 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 different
time-points in the education and counseling groups. The lines (—) are the median of
serving of whole milk and skim milk per day (1 serving = 240 mL). No significant

difference between groups was found.
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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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Figure 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
skim milk per day (1 serving = 240 mL). No significant difference between groups

was found.
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In rice and flour groups, the average serving of rice consumed in both
groups was approximately 6 per day (1 serving = 1 rice-serving spoons) at the
baseline. 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
9 table-spoons per day at the baseline. That daily amount increased to 11 table-spoons
in 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
consumed vegetables more than 4 times per week was 36.4% in the education group
and 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
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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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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Figure 4.16 Serving of vegetable consumed per day at different time-points in the
education and counseling groups. The lines (—) are the median of serving of

vegetable per day. No significant difference between groups was found.
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Concerning high-fat-containing snack foods, the percentage of
subjects who consumed snack foods 3-4 times per week in the counseling group was
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 increased to
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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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).

¢ Education group
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No. of pack / day

Baseline 12 weeks 24 weeks

Figure 4.18 Serving of snack foods consumed per day at different time-points in
the education and counseling groups. The lines &) are the median of pack of snack
per day (1 pack ~ 20 g). No significant difference between groups was found.
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4.2.3 Eating and physical activity behavior

4.2.3.1 Eating behavior

In this study, snacks included milk, fruit, soft drinks, sweets and
high-fat-containing snacks. Most of the subjects in each group consumed 3 meals per
day during the 6-month study. Thirty percent of subjects in each group had more than
3 snack meals per day at the beginning of the study. At the end of the study, the
percentage of subjects who had more than 3 snack meals per day were decreased to
4.5% in the education group and 9.1% in the counseling group (Figure 4.19).
However, there was no significant difference in number of meals and snacks between
groups at each time-point of the study.

From the literature review, the frequency of eating far away from
home contributes to obesity. However, there was no significant difference in the
frequency of eating out between groups in this study (Figure 4.20).

A significant difference in eating behavior scores was found in
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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Figure 4.19 Percentage of children in the education and counseling groups in
various 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

groups 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

Week of study Education group Counseling group
(n=22) (n=23)
Baseline 14.68 £ 3.17 16.04 £ 3.16
12% 14.05 + 3.08 15.00 £ 2.84
24™ 13.23 +3.22 14.26 +3.33 %"

Data are shown as mean = SD
% Significant difference from baseline (p=0.042)
" Significant difference from 12" 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
the counseling group was significantly higher than that in the education group at the
end of the study (52.2% vs. 31.8%; p=0.024; Chi-square test) (Figure 4.23).
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Figure 4.21 Percentage of children in the education and counseling group who
had physical activity on weekday and weekend at different time-points: (a) on

weekday; (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

education and counseling groups at the different time-points

Week of study Education group Counseling group
(n=22) (n=23)
Baseline 3.86 £ 2.57 5.22+£1.95
12% 4,36 +2.13 5.13+1.74
24™ 4.14 +2.42 5.43+1.80°

Data are shown as mean + SD

" Significant difference between groups at 24™ weeks (p=0.047)
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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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Figure 4.23 Percentage of children in the education and counseling groups who

had moderate-intensity physical activity on weekday and weekend at different

time-points: (a) on weekday; (b) on weekend day

" Significant difference between groups at 24 weeks (p=0.024)
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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
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 4.25).

About 50% of subjects in both groups played video or computer
game during the 6-month study. The mean = SD of time spent on playing video or
computer 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 time decreased from the baseline
of the study but was not statistically different from baseline in both groups. In
addition, significant differences between groups were not found at the different time-
points. (Table 4.22, Figure 4.26).
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Table 4.28 Time spent on TV viewing on weekday (hours/day) in the education

and counseling groups at the different time-points

Week of study Education group Counseling group
(n=22) (n=23)
Baseline 2.73+1.28 2.848 +1.27
12" 2.43 + 1.40 2.04+1.37
24" 2.43 +1.39 1.78 +0.96°

Data are shown as mean + SD

“Significant difference from baseline (p<0.005)

hours/day

* Education group
= Counseling group

Baseline 12 weeks 24 weeks

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 Counseling group
(n=22) (n=23)
Baseline 457 £3.32 4.30%1.79
12% 4.07 £ 2.80 3.17 £ 1.70°
24™ 4.48 + 2.81 3.04+1.41%°

Data are shown as mean = SD
#Significant difference from baseline (p<0.05)
" Significant difference between groups at 24™ week (p=0.04)

e Education group
= Counseling group

hours/day
®

Baseline 12 weeks 24 weeks

Figure 4.25 Time spent on TV viewing on weekend (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 or computer game (hours/day) in the

education and counseling groups at the different time-points ~

Week of study Education group Counseling group
(n=22) (n=23)
Baseline 0.57£0.94 1.00 +1.42
12" week 0.68 +0.78 0.8 £0.97
24" week 0.50+0.72 0.74+£0.85

Data are as mean = SD
“No significant difference between groups

¢ Education group

7- = Counseling group

hours/day

Baseline 12 weeks 24 weeks

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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