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ABSTRACT

In 2008, the study of nutritional status in boarding students of Princess
Chulaporn’s College Chiangrai shown the prevalence of obesity and CVD risk factors
in these students were similar to in adults. So nutrition therapy for reducing obesity
and CVD risk factors in students is very important. Therefore, this study conducted to
evaluate an efficiency of nutritional therapy in these students to reduce the severity of
obesity and various risk factors of CVD. This study was conducted in 49 obese
students, 59 dyslipidemic students, 13 hypertriglyceridemic students, and 41
hyperglycemic students. They participated in nutrition therapy for 16 months follow-
up and individual counseling to improve nutritional status every four months assessed
by anthropometric parameters, biochemical parameters, and dietary record. The results
showed that body fat in 88.9% of obese male students decreased from 1.5-15.0 %bw,
90.3% of obese female students decreased from 0.3-12.4 %bw, LDL levels in 81.0%
of hypercholesterolemic students decreased from 0.2-87.2 mg/dL, TG levels in 84.6%
of hypertriglyceridemic students decreased from 5.0-159.0 mg/dL, and FBG levels in
all hyperglycemic students decreased from 16.0-78.0 mg/dL. In conclusion, this
nutrition therapy can reduce obesity and risk factors of CVD efficiently by simplifying
the nutrition education knowledge and some suggestions which easily to understand
and practice. Regulary follow-up, individual and class consultation, nutrition boards
both in dormitory and school areas, and modification of school meal contributed to
successful results. Moreover, this nutrition therapy had beneficial and promote a good
health to teacher, parents and staff of the school to learn and apply nutrition to their
health properly. It is noticeable from this study that the assessment of dietary record
by students was not suitable for student population. Owing to the compliance of
students were low, but did not affect the nutrition therapy at all in our study.
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CHAPTER
INTRODUCTION

1.1 Background

Cardiovascular disease (CVD) is expected to become one of the major of
morbidity and premature mortality not only in developed country but also in
developing country such as Thailand. According to World Health Organization
(WHO) estimates, in 2005, 17.5 million people died from CVD. This is 30 percent of
all deaths globally (1). In Thailand, the current mortality rate of CVD among Thai
population, it is assumed that there would be 167 deaths from CVD each day, or seven
persons would die every hour, from CVD (2). Definition of CVD is a malfunction of
heart and blood vessel system (arteries, vein, and capillaries) such as congestive heart
failure, coronary heart disease, stroke, hypertensive disease, and atherosclerosis (3).
CVD is a life threatening condition. At beginning, the oxidized low density
lipoproteins cholesterol (LDL) and migration of monocyte were built up in the internal
layer of vessel in this stage show no sign of abnormal symptoms and normal blood
flow. In the next stage, fatty streaks are formed beneath the endothelium and protrude
toward the internal layer of vessel. Therefore, the diminution of blood vessel decreases
blood supply of oxygen and nutrients to the affected organ. In case of exercise or more
activity, the heart or brain tissue doesn’t get enough of oxygen perfusion. In the later
progression, the raised lesion or plaque interrupt the blood supply to the brain or heart
(4). CVD is an imperative cause of socio-economic hardships due to lost income,
decreased productivity and increased health care costs. Over 80 percent of chronic
disease deaths occur in low and middle income countries and occur almost equally in
men and women. At least 20 million people survive heart attacks and strokes every
year; many require continuing costly clinical care (5). Thai staples and side dishes are
being replaced by diets containing a higher proportion of fats and animal meat. The

prevalence of overweight and obesity among children and adolescents has increased
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dramatically during the past 20 years. The overall causes of death among the Thai
population, the leading causes are diet-related chronic degenerative diseases (6). CVD
risk factors have 2 types including changeable and unchangeable. Age, sex, and
genetic are an unchangeable of CVD risk factors. Most of CVD risk factors can be
change such as cigarette smoking, hypertension, dyslipidemia, diabetes mellitus,
overweight, obesity, a sedentary lifestyle and poor nutrition (7, 8).

The extensive evidence of CVD risk factors can begin in early childhood.
Specifically, data from the Bogalusa Heart Study shows that autopsy studies on 204
young persons 2 to 39 years of age, who had died from various causes, principally
trauma have a fatty streaks and atherosclerotic lesions in the aorta and coronary
arteries of children and adolescents (9, 10).

This study focused on adolescents because many of the risk factors for
chronic diseases during adulthood, such as CVD, have their origins in childhood. In
addition, adolescents are in the critical transition period of early adulthood and need
guidance for the information of healthy behaviors or lifestyles (11, 12). Lifetime
patterns of diet and physical activity are often established and reinforced in childhood.
For example, the initiation of smoking is often during adolescence (13).

To maintain good health and avoid preventable disease throughout their
lifes, adolescents must acquire knowledge about health risks and acquire the skills that
are needed to avoid or reduce those risks. Moreover, because a growing number of
children attend preschool, and the vast majorities attend elementary through high
school, the schools are an especially effective and efficient system for providing health
education for children (14).

The researcher was interested in studying effective model of nutritional
therapy program in school-aged students for reduced CVD risk factors. In this study,
the researcher modified the nutrition counseling theory, behavior modification
techniques. The hypothesis for this study is that adolescents will have positive change
toward healthy status nutrition, eating behavior, and physical activity behaviors. We
expect that this study can be a management program of reduce cardiovascular risk
factors for nutritionists and adolescents in school and maintain healthy lifestyles

throughout life.
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1.2 Objectives

1.2.1 General Objective
To evaluate efficiency of nutritional therapy in secondary school-age
students of Princess Chulaporn’s College Chiangrai on lowering risk factors of

cardiovascular disease .

1.2.2 Specific Objectives

1.2.2.1 To reduce the prevalence of those CVD risk factors by
nutritional therapy

1.2.2.2 To improve their nutitional behavior by nutritional

education

1.2.3 Expect benefits and application

1.2.3.1 To improve the nutritional status in adolescents who have
risk factors of cardiovascular disease.

1.2.3.2 To reduce the consequences and the severity of CVD risk
factors in adolescent students in order to prevent the development of CVD of their
adulthood.

1.2.3.3 To improve lifestyle including eating behavior and
physical activity for better healthy lifestyles throughout life.

1.2.3.4 To be an effective model of nutrition therapy program for
teaching and providing information on how to modify risk factors of CVD for
adolescent school children, promoting healthy lifestyles and reducing the incidence of

CVD in Thai adults in the future.
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CHAPTERIII
LITERATURE REVIEW

2.1 Etiology of Cardiovascular Disease

In the early stage of atherogenesis, blood monocytes adhere to the injured
arterial endothelium. Migration of these monocytes into the internal layer of the
vessel is facilitated by the oxidation of lipids which are carried by low density
lipoproteins cholesterol (LDL). In the next stage of atherogenesis, fatty streaks are
formed beneath the endothelium by the accumulation of fat laden monocytes. Smooth
muscle cells from the media move into the internal layer of the arterial wall proliferate
resulting in a marked multiplication of these cells. In the later progression, the raised
lesion or plaque is produced which may protrude from the wall of the vessel.
Additionally, it has been suggested that endothelial cell dysfunction or damage from
viral infection, high blood lipid concentrations, or other possible cause may initiate
this process. Local thrombosis then occurs from the adherence of platelets to the
damaged endothelial cell and leads to the occlusion of the artery and obstruction of
blood flow to the tissues beyond (4). Atherosclerotic lesions are composed of three
greater components. The first is the cellular component consisted of macrophages and
smooth muscle cells. The second component is the connective tissue extracellular lipid
and matrix. The third component is intracellular lipid that accumulates within
macrophages, thereby converting them into foam cells. Atherosclerotic lesions
develop as a result of inflammatory stimuli, subsequent release of various cytokines,
proliferation of smooth muscle cells, synthesis of connective tissue matrix, and

accumulation of macrophages and lipid (15).
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2.2 Risk Factorsfor Cardiovascular Disease

Risk factors for cardiovascular disease means risk factors for CVD, such as
blood cholesterol, blood glucose, fat intake, cigarette smoking, physical activity, blood
pressure and obesity. These risk factors are modifiable by changing behaviors,
lifestyles, or health habits of individuals which result in decline or delay of CVD
incident.

2.2.1 Obesity

Obesity is often defined as a condition of abnormal or excessive fat
accumulation in adipose tissue, to the extent that health may be impaired (16). The
relationships between intra-abdominal adiposity (IAA) and increased cardiometabolic
risk. Intra-abdominal adiposity drives the progression of multiple risk factors directly,
through the secretion of excess free fatty acids and inflammatory adipokines, and
decreased secretion of adiponectin. The important contributions of IAA to
dyslipidemia and insulin resistance provide an indirect, though clinically important,
link to the genesis and progression of atherosclerosis and cardiovascular disease. The
location of excess [AA is an important determinant of cardiometabolic risk. TAA is
associated with insulin resistance, hyperglycemia, dyslipidemia, hypertension, and
prothrombotic/proinflammatory states. Excess IAA typically is accompanied by
elevated levels of C-reactive protein (CRP) and free fatty acids (FFAs), as well as
decreased levels of adiponectin. Elevated CRP is an indicator of inflammation.
Abdominal obesity has been shown to be associated with the inflammation cascade,
with adipose tissue expressing a number of inflammatory cytokines. Inflammation is
now believed to play a role in the development of atherosclerosis and type 2 diabetes.
Elevated levels of CRP are considered to be predictive of cardiovascular disease and
insulin resistance. Elevated FFA levels appear to play a significant role in the cause of
insulin resistance. It has been suggested that elevated FFAs and intracellular lipids
inhibit the insulin signaling mechanism, leading to decreased glucose transport to
muscle. FFAs also play a mediating role between insulin resistance and B-cell
dysfunction, indicating that a reduction in FFA level could be a desirable therapeutic
target. Adiponectin is an adipose tissue-specific circulating protein which is involved

in the regulation of lipid and glucose metabolism. Adiponectin has been shown to be
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reduced in adults with obesity and type 2 diabetes. In non-diabetics,
hypertriglyceridaemia and low HDL-cholesterol have been shown to be associated
with low plasma adiponectin concentrations (17). Obesity is an independent risk factor
for CVD, and CVD risks have also been documented in obese children. Besides an
altered metabolic profile, a variety of adaptations/alterations in cardiac structure and
function occur in the individual as adipose tissue accumulates in excess amounts, even
in the absence of co morbidities. Hence, obesity may affect the heart through its
influence on known risk factors such as dyslipidemia, hypertension, glucose
intolerance, inflammatory markers, obstructive sleep apnea/hypoventilation, and the
prothrombotic state, in addition to as-yet-unrecognized mechanisms. On the whole,
overweight and obesity predispose to or are associated with numerous cardiac
complications such as coronary heart disease, heart failure, and sudden death because
of their impact on the cardiovascular system (18). Reducing caloric intakes and
increasing physical activity to achieve even a modest weight loss can improve insulin
resistance and the concomitant metabolic abnormalities. The AHA guidelines on
obesity address interventions to reduce and maintain weight in a slow but steady
weight reduction, for example, 1 to 2 1b per week for up to 6 months, are at least as

efficacious as diets with more rapid initial weight loss over the long term (19).

2.2.2 Dydlipidemia

On the basis of continuing evidence that high total and LDL cholesterol
levels are strongly related to coronary artery disease risk and that reductions in LDL
levels are associated with reduced coronary disease risks, the AHA continues to
recommend dietary measures aimed at maintaining desirable LDL cholesterol levels,
as defined by the current guidelines of the National Cholesterol Education Program
(NCEP) (20). The major food components that raise LDL cholesterol are saturated
fatty acids, trans-unsaturated fatty acids, and, to a lesser extent, cholesterol. Dietary
factors that lower LDL cholesterol include polyunsaturated fatty acids,
monounsaturated fatty acids (when substituted for saturated fatty acids), and, to a
lesser extent, soluble fiber and soy protein. In addition, sustained weight reduction can

lower LDL levels in some individuals (21).
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2.2.3 Hypertriglyceridemia

Hypertriglyceridemia is a theoretical risk factor for CHD because of the
increased production of atherogenic chylomicron and VLDL remnants, the inverse
relationship present between serum triglyceride and HDL, the possible resultant
increase in LDL attributable to remnant-reduced hepatic LDL-receptors as well as the
formation of more dense and, therefore, more atherogenic LDL, and to the interaction
between serum triglyceride and the fibrinolytic/coagulation system. However, most
clinical trials that have found hypertriglyceridemia to be a risk factor for CHD do not
include other CHD risk factors in their analyses (22). Of particular importance in this
regard are excess body weight, reduced physical activity, and increased intake of sugar
and refined carbohydrates, particularly in the setting of insulin resistance and glucose
intolerance. In addition, increased alcohol intake can aggravate hypertriglyceridemia.
Maintenance of plasma triglyceride below a specific target has not been established as
a means of reducing coronary heart disease risk. However, individuals with the
combination of low HDL cholesterol and elevated triglycerides as defined by the
NCEP are appropriate candidates for efforts at weight reduction, increased physical

activity, and reduced carbohydrate intake (23).

2.2.4 Hyperglycemia

Diabetes is a chronic disease that occurs either when the pancreas does not
produce enough insulin or when the body cannot effectively use the insulin it
produces. Insulin is a hormone that regulates blood sugar. Hyperglycaemia, or raised
blood sugar, is a common effect of uncontrolled diabetes and over time leads to
serious damage to many of the body's systems, especially the nerves and blood
vessels. Diabetes mellitus can lead to numerous cardiovascular complications,
including coronary artery disease, stroke, peripheral vascular disease, cardiomyopathy,
and congestive heart failure (24). The most common form of diabetes, Type 2, is
associated with a metabolic syndrome characterized by central obesity and insulin
resistance. Insulin-mediated glucose disposal varies widely in apparently healthy
human beings, and the more insulin resistant an individual, the more insulin they must
secrete in order to prevent the development of type 2 diabetes. However, the

combination of insulin resistance and compensatory hyperinsulinemia increases the
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likelihood that an individual will be hypertensive, and have a dyslipidemia
characterized by a high plasma triglyceride (TG) and low high-density lipoprotein
cholesterol (HDL) concentration. These changes increase risk of cardiovascular
disease (CVD), and in 1988, this cluster of related abnormalities was designated as
comprising a syndrome (X). Several other clinical syndromes are now known to be
associated with insulin resistance and compensatory hyperinsulinemia. For example,
polycystic ovary syndrome appears to be secondary to insulin resistance and
compensatory hyperinsulinemia (25). WHO suggest that people should achieve and
maintain healthy body weight, physically active — at least 30 minutes of regular,
moderate-intensity activity on most days, eat a healthy diet of between three and five
servings of fruit and vegetables a day and reduce sugar and saturated fats intake, avoid

tobacco use (26).

2.3 Schools-Base of Intervention for CVD Risk Reduction

The AHA’s Guide for Improving Cardiovascular Health at the Community
Level outlines a comprehensive list of goals, strategies, and recommendations that
exemplify the population-based approach. As such, they are intended for and are
applicable on a community-wide basis, and they identify relevant community-based
structures (including schools) as central and essential components of population-based
strategies. The rationale for school-based heart health education and related preventive
interventions is compelling (27).

Numerous school-based health promotion interventions improved
cardiovascular health behaviors and reduced risk factors for CVD (28-35). Since the
late 1970s, the first-generation of school-based research were primarily didactic and
focused on positively influencing health knowledge, attitudes, and self-reported
behavior. By the mid-1980s, school-based research focused on theoretically derived
behavioral interventions and incorporated the assessment and measurement of
physiological risk factors for CVD as primary end points/outcomes. The results of

these second generation trials (36) demonstrated the potential of school-based



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Nutrition) / 9

interventions for improving the CVD risk status of children and youth and informed
the third generation of research that extended beyond the classroom, with interventions
focused on the broader school environment, including food service, physical activity
programs and facilities, and school policies that affect health-related behaviors.
Extension into after-school and community programs and linkages with community

agencies also were emphasized (37).

2.4 Dietary M anagement

National surveys indicate that patterns of dietary intake for youth are not
meeting current recommendations. Dietary fat intake has decreased over the past 2
decades from 36.3% to 34% of total food energy intake, however, saturated fat intake
(12% to 13% of energy intake) exceeds current recommendations (38). In addition,
2001 data from the national Youth Risk Behavior Surveillance indicated that almost
80% of school children do not consume the recommended 5 or more servings of fruits
and vegetables per day (39). The AHA has a long-standing commitment to the
promotion of lifestyle practices aimed at preventing the development or recurrence of
heart and blood vessel diseases and promoting overall well-being. The guidelines are
designed to assist individuals in achieve and maintain a healthy eating pattern
including foods from all major food groups. Eating adequate amounts of essential
nutrients, coupled with energy intake in balance with energy expenditure, is essential
to maintain health and to prevent or delay the development of cardiovascular disease,
stroke, hypertension, and obesity. The potential benefits to some patients with insulin
resistance of diets in which reduced saturated fat consumption is achieved by
increasing the intake of unsaturated fatty acids (40). The National Cholesterol
Education Program (NCEP) guidelines on high blood cholesterol level address that the
major food components that raise LDL cholesterol are saturated fatty acids, trans-
unsaturated fatty acids, and, to a lesser extent, cholesterol. Dietary factors that lower
LDL cholesterol include polyunsaturated fatty acids, monounsaturated fatty acids

(when substituted for saturated fatty acids), and, to a lesser extent, soluble fiber and
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soy protein. In addition, sustained weight reduction can lower LDL levels in some

individuals (41).

2.5 Nutrition education

Nutrition education is an important factor in improving poor nutrition
behavior of obese children. It emphasizes transferring and instilling knowledge that
will lead to behavior change. The effectiveness of nutrition education required factors
and the other processes including eating pattern, food preference, social culture and
environmental contexts that surround his eating behavior, which guide the

development of health behavior (42, 43).

2.6 Nutrition counseling

Nutrition counseling is the process of guiding a client toward a healthy
nutrition lifestyle by meeting normal nutritional needs and solving problems that are
barriers to change (44). In addition, nutrition counseling is an approach to disease
prevention and general good health. There are three 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 (45). The counseling process has been described as an internal process for the
clients, a sequence of events and the elements of the interpersonal relationship
between the counselor and client. The proceeding of nutrition counseling described by

the Five A's Organizational Construct.

2.6.1 The Five A's Organizational Construct for Clinical Counseling
The Five A's Organizational Construct for Clinical Counseling was

adapted by the United States Preventive Service Task Force (USPSTF). The main
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objective is to assist patients in adopting, changing, or maintaining behaviors that lead
to a healthy lifestyle (46, 47). The Five A’s construct consist of

2.6.1.1 Assess: Ask about/assess behavioral health risks
and factors affecting choice of behavior change goals/methods.

2.6.1.2 Advise: Give clear, specific, and personalized
behavior change advice, including information about personal health harms/benefits.

2.6.1.3 Agree: Collaboratively select appropriate treatment
goals and methods based on the patient's interest in and willingness to change the
behavior.

2.6.1.4 Assist: Using behavior change techniques (self-
help and/or counseling), aid the patient in achieving agreed-upon goals by acquiring
the skills, confidence, and social/environmental supports for behavior change,
supplemented with adjunctive medical treatments when appropriate (e.g.,
pharmacotherapy for tobacco dependence, contraceptive drugs/devices).

2.6.1.5 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.

2.7 Behavior Modification

The behavior weight management treatment strategies focus primarily on
maladaptive eating and activity patterns that lead to positive energy balance and,
eventually, weight gain. They are designed to increase awareness of eating and
activity patterns, to reduce exposure to cues for maladaptive eating or activity patterns,
to normalize eating patterns and to alter the response to problem solution (48).
Behavior Modification has been shown to be efficacious in the treatment of
overweight and obesity (48-53). Behavior Modifications for treatment of adolescents’

obesity typically involve the use of:
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2.7.1 Self-monitoring

Self-monitoring is a key component in the process of behavior change. It
is used to increases the awareness of behavior pattern by identifying antecedents or
reinforcing consequences that lead to or strengthen faulty eating and activity pattern
(54). Monitoring involves observation, record keeping of eating and exercise

behaviors and weight scales or body composition (55-57).

2.7.2 Social reinfor cement

Form of social reinforcement, positive or negative, is communicated.
Positive reinforcement is the presentation of a satisfying stimulus that is used when the
youth demonstrates appropriate behavior such as praise, a smile, a nod of approval,
money, food. Behavior frequency is increased. Negative reinforcement is the
presentation of a dissatisfying stimulus that is used when the youth demonstrates

inappropriate behavior such as punishment. Behavior frequency is decreased (58).



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Nutrition) / 13

CHAPTER 11
MATERIALSAND METHODS

3.1 Subjects

3.1.1 Characteristics

Subjects of this study were adolescent students who have risk factors of
CVD from Princess Chulaporn’s College Chiangrai (PCCCR), which is the boarding
school located in Chiangrai Province.

PCCCR is a boarding school where some or all students study and live
during the school year with their fellow students and possibly teachers or
administrators. The word “boarding” is used in the sense of “bed and board” that is,
food and lodging. Most boarding schools also have day students who are students that
live off-campus with their families, but PCCCR does not have day students.

PCCCR students reside in 8 provinces of the northern part of Thailand.

PCCCR is secondary science school.

3.1.2Inclusion criteria

3.2.1.1. Obesity students classified by percent age of body
fat (59).

3.2.1.2. Hypercholesterolemic students classified by serum
LDL > 130 mg/dL (60).

3.2.1.3. Hypertriglyceridemic students classified by serum
TG >150 mg/dL (60).

3.2.1.4. Hyperglycemic students classified by FBG > 110
mg/dL (61).

3.2.1.5. Willing to participate throughout the study period,

with permission of their parent or legal guardians
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3.1.3 Exclusion criteria
Students who had a history illness such as liver disease, kidney disease,

heart disease, thyroid disease, and thalassemia.

3.1.4 Subject recruitment and infor med consent

The researcher invited students who had risk factors of CVD through their
classroom teachers. The researcher described the study protocol to school authorities,
teachers, parents, legal guardians and the students. Written informed consents will be
signed by both parents or legal guardians and students who willing to participate
throughout the study. The students were allowed to withdraw from the study at any
time and reasons for withdrawal were documented. The protocol of this study design
was reviewed and approved by Committee on Human Right Related to Research
Involving Human Subjects, Faculty of medicine, Ramathibodi hospital, Mahidol

University.

3.2 Study design

This study was a prospective study with 16 month program of nutrition
therapy and follow up every 4 month, evaluated by anthropometric parameters,
biochemical parameters, and dietary records. Our subjects consisted of 49 obese
students, 58 hypercholesterolemic students, 13 hypertriglyceridemic students, and 42
hyperglycemic students. Nutrition therapy included nutrition education, individual and

group nutrition counseling, behavior modification, and modification of school meals.

3.3 Nutrition therapy

The subjects received nutrition therapy for reducing the severity of obesity

and CVD risk factors by the following means:
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3.3.1. Nutrition education

At the beginning of this study, the subjects were invited to the nutrition
class. The nutrition education class was taught by the researcher for 30-45 minutes.
The contents include the definition, cause, consequence of cardiovascular risk factors
and prevention obesity, hypercholesterolemia, hypertriglyceridemia, and
hyperglycemia. Students were taught how to select the heart-healthy foods, read the

food labeling, benefit of exercise, and weight reduction for obese subjects.

3.3.2. Individual nutrition and group counseling and behavior
modification
The subjects were invited to individual and group nutrition counseling

every 4 month during the 16 month study. During each nutrition counseling, the
subjects were meet the researcher for 15-30 minutes to discuss about the five A’s
construct (assess, advise, agree, assist and arrange) and behavior modification. The
details are as follows:

3.3.2.1 Assess

This is the first step of nutrition counseling. The researcher asked
and assessed factor that related to CVD risk factors including dietary and physical
activity assessment.

3.3.2.2 Advice

The researcher as a nutrition counselor gave clear advice to subjects
on reducing risk factors associate with CVD and benefit if they obey the advice.

3.3.2.3 Agree

The subjects collaborated and selected appropriate method based on
individual’s interest and willingness to change the behavior.

3.3.2.4 Assist

The researcher used behavior change techniques to aid the subjects in
achieving agree-upon goals by acquiring the skills, confidence, and
social/environment support for behavior change. In this study, the behavior
modification techniques comprise of:

3.3.2.4.1 Self-monitoring
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Every subject was received log sheets for keeping
record of food consumption in term of quality and quantity, type and duration of
physical activity and monitoring body weight everyday.

3.3.2.4.2 Social reinforcement

The researcher used positive reinforcement
techniques such as praise for the progress of nutrition status, behaviors and avoids
condemning their subjects.

3.3.2.5 Arrange
The follow-up schedule was set at every 4 month during the

16 month study to provide assistance or support and to adjust the treatment planning.

3.3.2. Maodification of School Meals

School meals were modified by control cooking oils, salt, and sugar,
restrict organ meat, egg yolk, serve various fruits after lunch three times a week,
prepare food depend on student’s prefer such as serve instant noodle with meat and
vegetables. Moreover, students were recommended to avoid junk foods and snacks,

motivated to drink skim milk.

3.4 Nutrition Assessment

3.4.1. Nutrition status
3.4.1.1 Anthropometric assessment (BL, 4 mo, 8 mo, 12 mo, 16 mo)

3.4.1.1.1 Height (Ht) measurement

The students were asked to stand straight barefoot on a
horizontal platform with his heel together, stretching upward to the fullest extension.
The back was as straight as possible against the vertical bar and the horizontal arm of
the height meter was in contact with student’s head. The reading was read to the
nearest 0.1 millimeter

3.4.1.1.2 Body weight and body composition analyzer were
measured by using bio-electrical impedance analysis (Tanita BC-418 Segmental Body

Composition Analyser) according the following parameter:
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3.4.1.1.2.1 Body weight (bw)
3.4.1.1.2.2 Body mass index (BMI)
3.4.1.1.2.3 Body fat (% bw)

3.4.1.1.2.4 Trunk fat (%bw)

3.4.1.1.2.5 Trunk muscle mass ( Trunk mm)

3.4.1.1.2.6 Right leg fat (%)

3.4.1.1.2.7 Right leg muscle (Right leg mm)
3.4.1.1.2.8 Left leg fat (%)

3.4.1.1.2.9 Left leg muscle (Left leg mm)
3.4.1.1.2.10 Right arm fat (%)

3.4.1.1.2.11 Right arm muscle (Right arm mm)
3.4.1.1.2.12 Left arm fat (%)

3.4.1.1.2.13 Left arm muscle (Left arm mm)

3.4.1.1.3 Waist circumference (WC)

Measure the abdominal circumference at the level of the
umbilicus (or the level of greatest anterior extension of the abdomen) whiles the
patient standing.

3.4.1.1.4 Hip circumference (HC) measurement

Measure the greatest circumference at the level of the buttocks.

3.4.1.2 Biochemical assessment (BL, 8 mo, 12 mo, 16 mo)
Twenty ml of blood was collected in the morning after 10 hours
overnight fast at PCCCR by private service of laboratory test )

3.4.1.2.1 Serum total cholesterol (TC)

3.4.1.2.2 Serum triglyceride (TG)

3.4.1.2.3 High density lipoprotein cholesterol (HDL)

3.4.1.2.4 Low density lipoprotein cholesterol (LDL)

3.4.1.2.5 Fasting plasma glucose (FPG)



Sawitree Phio-ondee Materials and Methods / 18

3.4.2. Dietary assessment

Subjects were instructed about the 24 hours dietary record
during the study. The samples of dietary record were given to students.
Food portion sizes were estimated by using standard household measuring
laden and spoon. The food records were analyzed for energy intake and its
distribution derived from protein, fat, and carbohydrate. Data was analyzed
by using the computerized food composition analysis package modified

for Thai food by the Institute of Nutrition, Mahidol University.

3.4.3. Physical activity assessments
Students were asked to record type, duration,

frequency of daily physical activity in book of daily dietary record.

3.5 Duration of study period

May 2008- September 2009

3.6 Statistical Analysis

Results were presented as mean £+ SEM. Mean of anthropometric and
biochemical parameters during the study period were compared by using paired t-test
in same subjects. The results showed the 4 levels of significant including p value <
0.001, 0.005, 0.01, and 0.05 which were considered a highest to less significant levels
respectively. These statistical analyses were done using the Statistical Package for

Social Science (SPSS for windows version 16).
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CHAPTER IV
RESULTS

One hundred and thirty-eight students were enrolled in this study.
Fourteen students were excluded due to leave school and three student loss to follow-
up. Therefore, data from a total of 121 subjects were completed for analysis. Of these
subjects, 49 subjects were obese, 42 were hyperglycemia, 58 were
hypercholesterolemia and 13 were hypertriglyceridemia. Some subjects had more than

one risk factor.

4.1 Characteristics of subjects

4.1.1 Characteristics of obese students

Means (+SEM) of age and anthropometric parameters in 18 obese male
students at baseline are shown in Table 4.1. Obese male students were divided into
two age groups: 9-12 years old and 13-15 years old. Eight obese male students in 9-12
years, age group had age ranged 12-12.1 years, body fat (%bw) above or equal to over
fat levels ranged from 29.3 %bw to 56.6 %bw. Ten obese male students aged 13-15
years with aged minimum 13.0 years and maximum 15.1 years had body fat above or

equal to over fat levels with body fat from 26.6 %bw to 47.1 %bw.
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Table 4.1. Means (+SEM) of age and anthropometric in 18 obese male students at

baseline
9-12y (n=28) 13-15y (n=10)

Parameters Mean + SEM Min Max Mean+SEM Min Max
Age (y) 12.1+ 0.0 12.0 12.1 142 £0.3 13.0 15.1
Height (cm) 159.3+ 3.8 143.0 171.0 169.3 £2.1 154.0 177.0
Weight (kg) 73.8+ 5.9 50.5 95.1 83.1 £3.5 69.0 106.2
BMI (kg/m®) 288+ 1.3 247 3438 29.0 £ 1.0 25.1 339
Body fat (%bw) 412+ 32 29.3  56.6 354+£23 26.6 47.1
Trunk fat (%) 40.1+ 3.3 27.7 55.7 35.6 £2.7 24.0  50.7
Trunk mm (kg) 176+ 1.5 11.6 221 246 £ 2.0 150 349
Right leg fat (%) 43.1+ 3.0 31.6 58.1 364 £ 2.1 26.0 46.0
Right leg mm (kg) 9.3+ 0.8 6.0 123 10.7 £ 0.5 84 142
Left leg fat (%) 444+ 32 325 59.0 371 £2.3 263 462
Left leg mm (kg) 9.1+ 0.8 59 11.8 10.4 + 0.5 83 138
Right arm fat (%) 354+ 3.0 247 519 292 +2.0 22.0 40.0
Right arm mm (kg) 23+ 0.2 1.6 2.9 2.7 +0.1 2.2 3.6
Left arm fat (%) 343+ 25 246 470 292+2.1 21.9  40.1
Left arm mm (kg) 23+ 0.2 1.6 29 2.7+0.1 2.2 33
WC (cm) 97.1+ 3.5 85.0 111.0 973 +24 89.0 110.0
HC (cm) 104.1 £ 2.6 93.0 112.0 106.5+ 1.6 101.0 119.0
WHR 0.93+ 0.01 0.87 1.00 0.91 £0.02 0.83 1.01




Fac. of Grad. Studies, Mahidol Univ.

M.Sc. (Nutrition) / 21

Means (+SEM) of age and anthropometric in 31 obese female students at

baseline are shown in Table 4.2. Obese female students were divided into two age

groups: 9-12 years old and 13-15 years old. Fifteen obese female students in 9-12

years, age group had age ranged 11.1-12.1 years, body fat above or equal to over fat

levels ranged from 36.8 %bw to 52.7 %bw. Sixteen obese female students aged 13-15

years with aged minimum 13.0 years and maximum 15.1 years had body fat above or

equal to over fat levels with body fat from 36.2 %bw to 48.6 %bw.

Table 4.2. Means (+SEM) of age and anthropometric in obese 31 female students at

baseline
9-12y (n=15) 13-15y (n=16)

Parameters Mean £ SEM  Min Max Mean + SEM Min Max
Age (y) 12.0 £ 0.1 1.1 12.1 13.9+0.2 13.0 15.1
Height (cm) 1553+ 1.1 149.0 162.0 158.8 £ 1.1 149.0 167.0
Weight (kg) 66.5 £2.7 532 833 66.8 +2.4 51.7 84.9
BMI (kg/m?) 276 £1.1 21.5 35.1 264 +£0.8 21.0 32.0
Body fat (%bw) 424 +1.3 36.8 52.7 39.9+0.9 36.2 48.6
Trunk fat (%) 427+1.6 35.8 57.8 40.0 £ 1.1 352 50.7
Trunk mm (kg) 18.8+04 15.8 21.9 202 +0.4 17.6  22.8
Right leg fat (%) 429+1.0 36.9 51.2 40.5+0.8 352 46.2
Right leg mm (kg) 6.6 0.2 54 8.0 6.8+0.2 53 82
Left leg fat (%) 425+09 37.2 482 40.5+£0.8 35.5 46.1
Left leg mm (kg) 6.7+ 0.2 56 82 6.8 +0.2 54 82
Right arm fat (%) 388 £ 1.7 313 56.2 36.2+ 1.1 29.9 46.6
Right arm mm (kg) 1.9+0.1 1.5 24 1.9+0.1 1.3 23
Left arm fat (%) 40.8 £ 1.6 34.1 55.8 382+ 1.1 33.3 484
Left arm mm (kg) 1.8 £0.1 1.5 23 1.8 £ 0.1 1.2 22
WC (cm) 869+ 1.9 72.0 98.0 86.5+1.5 77.0 99.0
HC (cm) 102.5+ 1.6 93.5 113.5 1025+ 14 90.0 111.5
WHR 0.85+0.01 0.74 091 0.84 + 0.01 0.75 0091
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Means (=SEM) of biochemical parameters in 18 obese male students at
baseline are shown in Table 4.3. According to the National Cholesterol Education
Program’s recommendations : NCEP, 2001 (60), in both groups of obese male
students, means of serum total cholesterol (TC) and low density lipoprotein cholesterol
(LDL) were at high levels, however 9 of them had normal serum TC and LDL whereas
9 of them had hypercholesterolemia. Mean serum triglyceride levels in both groups
were within normal limit, whereas 1 of 13-15 year age group had
hypertriglyceridemia. One from 9-12 year age group and 2 from 13-15 year age group
had low serum high density lipoprotein cholesterol (HDL) level. Three from 9-12 year
age group had fasting blood glucose (FBG) within 110-125 mg/dL, i.e., impaired
fasting blood glucose, whereas 1 from 9-12 year age group and 1 from 13-15 year age

group had FBG > 126 mg/dL, i.e., diabetes mellitus.

Table 4.3. Means (+SEM) of biochemical parameters in 18 obese male students at

baseline

9-12y (n=298) 13-15y (n=10)
Parameters Mean + SEM Min Max Mean+ SEM Min Max
TC (mg/dL) 221+ 12 179 280 206 £ 17 139 322
TG (mg/dL) 74+ 5 60 101 90 + 12 51 169
HDL (mg/dL) 56+ 4 37 68 53+ 4 37 71
LDL (mg/dL) 150+ 12 109 198 135+ 19 68 259

FBG (mg/dL) 113+ 5 87 130 103+ 3 86 126
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Means (=SEM) of biochemical parameters in 31 obese female students at
baseline are shown in Table 4.4. According to the National Cholesterol Education
Program’s recommendations : NCEP, 2001 (60), in both groups of obese female
students, means of serum TC and LDL were at high levels, however 12 of them had
normal serum TC and LDL whereas 3 of them had hypercholesterolemia. Mean serum
triglyceride levels in both groups were within normal limit, where as 1 of 9-12 year
age group and 1 of 13-15 year age group had hypertriglyceridemia. All of them had
normal serum HDL level. Two from 9-12 year age group and 2 from 13-15 year age
group had FBG within 110-125 mg/dL, i.e., impaired fasting blood glucose, whereas
one from 13-15 year age group had FBG > 126 mg/dL, i.e., diabetes mellitus.

Table 4.4. Means (+SEM) of biochemical parameters in 31 obese female students at

baseline

9-12y (n=15) 13-15y (n=16)
Parameters Mean £ SEM  Min Max Mean+SEM  Min Max
TC (mg/dL) 181 £ 10 130 281 194+ 8 132 237
TG (mg/dL) 79 + 8 57 164 89+ 10 51 224
HDL (mg/dL) 61 £ 2 44 80 58+ 2 44 64
LDL (mg/dL) 104 £ 11 53 219 118+ 8 57 164

FBG (mg/dL) 100 + 3 85 123 105+ 3 91 131
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4.1.2 Characteristics of hypercholester olemic students

Means (£SEM) of age and anthropometric parameters in 20
hypercholesterolemic male students at baseline are shown in Table 4.5.
Hypercholesterolemic male students were divided into 3 age groups. Seven
hypercholesterolemic male students aged 9-12 years who had body fat from 13.5-56.6
%bw, which were within normal to obesity levels, respectively. Twelve
hypercholesterolemic male students aged 13-15 years who had body fat from 8.9-35.7
%bw which were within normal to obesity levels, respectively. One

hypercholesterolemic male student aged 16.1 years had normal levels of body fat.
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Means (+SEM) of age and anthropometric in 38 hypercholesterolemic
female students at baseline are shown in Table 4.6. Hypercholesterolemic female
students were divided into 3 age groups. Eight hypercholesterolemic female students
aged 9-12 years who had body fat from 13.8-42.7 %bw, which were within normal to
obesity levels, respectively. Twenty-four hypercholesterolemic female students aged
13-15 years who had body fat from 17.7-48.6 %bw which were within normal to
obesity levels, respectively. Six hypercholesterolemic female students aged 16-18
years who had body fat from 23.2-30.3 %bw, which were within normal to obesity

levels, respectively.
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Means (+SEM) of biochemical parameters in 20 hypercholesterolemic
male students at baseline are shown in Table 4.7. All of them had normal serum TG
levels, where as 1 in 9-12 year age groups and 2 in 13-15 year age groups had low
serum HDL level. One from 9-12 year age group had FBG within 110-125 mg/dL, i.e.,
impaired fasting blood glucose, whereas 4 from 13-15 year age group had FBG > 126

mg/dL, i.e., diabetes mellitus.

Table 4.7. Means (+SEM) of biochemical parameters in 20 hypercholesterolemic male

students at baseline

9-12y (n=7) 13-15y(n=12) 16-18y(n=1)
Parameters Mean = SEM Min Max Mean + SEM Min Max Value
TC (mg/dL) 249 £9 224 280 240+ 9 210 322 247
TG (mg/dL) 81 +9 63 123 75+ 3 57 92 86
HDL (mg/dL) 60 + 6 37 88 56+ 4 37 83 57
LDL (mg/dL) 173+£5 161 198 169+10 135 259 173

FBG (mg/dL) 106 + 4 87 125 114+ 7 88 184 101
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Means (+SEM) of biochemical parameters in 38 hypercholesterolemic
female students at baseline are shown in Table 4.8. Mean serum triglyceride levels in
every group were within normal limit, whereas 2 of 13-15 year age group had
hypertriglyceridemia. One in 9-12 year age groups had low serum HDL level. Two
from 13-15 year age group and 1 from 16-18 year age group had FBG within 110-125
mg/dL, i.e., impaired fasting blood glucose, whereas 1 from 9-12 year age group and 1

from 13-15 year age group had FBG > 126 mg/dL, i.e., diabetes mellitus.

Table 4.8. Means (£SEM) of biochemical parameters in 38 hypercholesterolemic

female students at baseline

9-12y (n=28) 13-15y (n=24) 16-18 y (n=6)
Parameters Mean + SEM Min Max Mean = SEM Min Max Mean £ SEM Min Max
TC (mg/dL) 244 £+ 8 216 281 244 £ 5 198 307 267 = 20 233 363
TG (mg/dL) 84 + 10 59 144 89 £8 45224 73+ 5 62 95
HDL (mg/dL) 56 £ 4 38 72 612 44 92 60+ 3 49 69

LDL (mg/dL) 171 £ 9 143219 166 + 4 132 208 193 + 19 164 283
FBG (mg/dL) 103+ 5 90132 100+3 72126 97+ 7 73121
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4.1.3 Characteristics of hypertriglyceridemic students

Means (£SEM) of age and anthropometric in 2 hypertriglyceridemic male
students at baseline are shown in Table 4.9. Hypertriglyceridemic male students were
divided into 2 age groups. One student aged 14.1 years had body fat 26.6 %bw which
was within over fat levels. Another one student aged aged 16.0 years had body fat 10.7
%bw which was within normal levels.

Means (+SEM) of age and anthropometric in 11 hypertriglyceridemic
female students at baseline are shown in Table 4.10. Hypertriglyceridemic female
students were divided into 3 age groups. Two hypertriglyceridemic female students
aged 9-12 years who had body fat from 22.0 and 47.1 %bw, which were within normal
and obesity levels, respectively. Seven hypertriglyceridemic female students aged 13-
15 years who had body fat from 20.5-47.9 %bw which were within normal to obesity
levels, respectively. Two hypertriglyceridemic female students aged 16-18 years who

had body fat from 28.9 and 29.2 %bw, which were within normal levels.
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Table 4.9. Age and anthropometric in 2 hypertriglyceridemic male students at baseline

Parameters 13-15y(n=1) 16-18 y (n=1)
Age (y) 14.1 16.0
Height (cm) 175.0 162.0
Weight (kg) 77.0 49.0
BMI (kg/m?) 25.1 18.7
Body fat (%bw) 26.6 10.7
Trunk fat (%) 24.0 7.8
Trunk mm (kg) 26.7 24.2
Right leg fat (%) 30.5 154
Right leg mm (kg) 10.8 6.6
Left leg fat (%) 30.5 15.8
Left leg mm (kg) 10.7 6.6
Right arm fat (%) 22.9 9.2
Right arm mm (kg) 2.6 2.1
Left arm fat (%) 21.9 9.9
Left arm mm (kg) 2.7 2.0
WC (cm) 92.0 66.0
HC (cm) 104.0 85.0

WHR 0.88 0.78
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Biochemical parameters in 2 hypertriglyceridemic male students at
baseline are shown in Table 4.11. Both of them had normal serum FBG and HDL
levels. One student aged 16.0 years had high level of TC and borderline of LDL.

Table 4.11. Biochemical parameters in 2 hypertriglyceridemic male students at

baseline

Parameters 13-15y (n=1) 16-18y (n=1)
TC (mg/dL) 194 225

TG (mg/dL) 169 158
HDL (mg/dL) 71 67

LDL (mg/dL) 89 126

FBG (mg/dL) 86 83
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Means (£SEM) of biochemical parameters in 11 hypertriglyceridemic
female students at baseline are shown in Table 4.12. All of them had normal serum
HDL levels. Two from 13-15 year age group had hypercholesterolemia. One from 9-
12 year age group and 1 from 13-15 year age group had FBG within 110-125 mg/dL,

i.e., impaired fasting blood glucose.

Table 4.12. Means (+SEM) of biochemical parameters in 11

hypertriglyceridemic female students at baseline

9-12y(n=2) 13-15y (n=7) 16-18y (n=2)
Parameters Value Mean = SEM Min Max Value
TC (mg/dL) 185,217 212+ 10 184 260 157, 228
TG (mg/dL) 151, 164 183 +12 154 224 153, 174
HDL (mg/dL) 65,73 61+ 6 46 93 50,71
LDL (mg/dL) 79, 122 115+12 83 168 76, 122

FBG (mg/dL) 101, 122 104+ 3 96 123 86, 108
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4.1.4 Characteristics of hyperglycemic students

Means (+SEM) of age and anthropometric in 18 hyperglycemic male
students at baseline are shown in Table 4.13. Hyperglycemic male students were
divided into 2 age groups. Five hyperglycemic male students aged 9-12 years who had
body fat from 12.1-56.6 %bw, which were within normal and obesity levels,
respectively. Thirteen hyperglycemic male students aged 13-15 years who had body

fat from 8.9-36.2 %bw which were within normal to obesity levels, respectively.

Table 4.13. Means (+SEM) of age and anthropometric in 18 hyperglycemic male

students at baseline

9-12y(n=5) 13-15y (n=13)
Parameters Mean+ SEM  Min Max Mean+ SEM Min Max
Age (y) 12.1+£0.0 12.0 121 142 +0.2 13.0 15.1
Height (cm) 160.2+2.9 154.0 170.0 164.8+1.7 150.0 173.0
Weight (kg) 70.9+9.8 42.1  95.1 557+1.9 46.9 69.0
BMI (kg/m?) 27.3+3.1 17.5 348 20.5+£0.7 173 26.0
Body fat (%bw) 36.1+7.7 12.1 56.6 155+2.1 89 362
Trunk fat (%) 34.6+8.1 9.1 557 13.5+2.0 7.2 333
Trunk mm (kg) 17.7+1.6 11.6  20.6 23.2+0.7 193 263
Right leg fat (%) 38.8+7.1 16.6  58.1 18.6 £2.2 10.4 40.6
Right leg mm (kg) 9.1+£0.9 6.6 11.8 85+0.2 6.8 10.1
Left leg fat (%) 39.2+74 16.4 59.0 19.0 £2.2 102 414
Left leg mm (kg) 8.9+0.8 6.6 11.2 83+0.2 6.8 9.8
Right arm fat (%) 31.1£7.1 9.7 519 13.0+ 1.7 6.5 293
Right arm mm (kg) 22+0.2 1.6 2.9 22 +0.1 1.8 2.7
Left arm fat (%) 303+6.3 10.5 47.0 13.6 1.6 79 29.1
Left arm mm (kg) 23+0.2 1.6 2.9 2.1+0.1 1.8 2.6
WC (cm) 91.6+84 64.0 111.0 744 +2.3 66.0 89.0
HC (cm) 100.7 +5.8 81.0 112.0 89.2 £ 1.6 82.0 104.5
WHR 0.90 +0.04 0.79 1.00 0.83 = 0.02 0.76 098
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Means (£SEM) of age and anthropometric in 24 hyperglycemic female
students at baseline are shown in Table 4.14. Hyperglycemic female students were
divided into 3 age groups. Nine hyperglycemic female students aged 9-12 years who
had body fat from 15.7-52.7 %bw, which were within normal and obesity levels,
respectively. Thirteen hyperglycemic female students aged 13-15 years who had body
fat from 15.7-47.9 %bw which were within normal to obesity levels, respectively. Two
hyperglycemic female students aged 16-18 years who had body fat from 28.9 and 35.7

%Dbw, which were within normal levels.



M.Sc. (Nutrition) / 37

Fac. of Grad. Studies, Mahidol Univ.

780 080 100 T 180 680 0L0 100 T 1870 L80D 6970 200 T6L0 dHM
C95 016 87 T8¢€6 CITT  S+8 ST FHE6 CEIT 008 3¢ FHT6 (w2) OH
0LL 0%L 0T TO9L 066  S09 '€ TL9L ¢l C68 CFFOEL (m2) DA
b1 1 10 FET 7T 1 10F9T1 Tt 1 10FCT (83) o wire 1727
€ 99T 9¢ TLOL €9 9Tl 0€ T69C §cc  TEI 9F FULT (24) 3 e g2
<1 €1 10 F+T €T €1 10FLT T 1 I0F9T (8) o wire YN
L'TE 05T 6€ T 68T £t 611 6T T 65T 7oL TTI 8+ F+9C (24) 187 WL YSTY
Fe Al [0 F¢¢ 8L s T0FT9 78 3+ FOFT19 (8) wrox 827 1327
0LE  OT1¢ 0€ TOFE I9F TET T Tleg T8 ST 6T F1TE (25) ®F Ba1 2
LS Al £0 FCC 6L s T0TE9 08 3+ E0FT19 (83)) wta 27 1YY
69f  CIf LT TTUFE 19 T 1T F9C¢ il S o ¥ £EFTCE (24) 183 Sa7 4By
861 061 FO FH6I 7T 691 0 T 161 LOT  LST 90 FLLT (83]) i Hunay,
£CE 08T LE FLIE L6 601 TEFILL §LC €T 0¢ FILT (24) 187 HunI]
L'SE 68T FE FETE 6Ly  LST 6T T £6C LTE  LCT T+ FO6C (mqog) 187 Apog
F ¥ 6l 97T F8IT €0 66T F1 F0TT ['¢E €91 ETFET (;u's) TN g
LSS ¥i¥ I+ T9I5 818  18¢ 6€ T 1+¢ 718  T6¢ CCFEIS (8) B
0LST  OIST 0 FOFST  0L9T 00ST T FF9ST Q€91 OFFI 61 F9TET (o) s g
09T 091 00 T09I I'ST O€l T0 T LET 1T 111 10F811 (£) 28y
e[y Uy INAS FURRN  XE TN INAS FURRN  XEN  UIY INAS T weay SIDI3WETE ]
(T=u) A 31-91 (ET=uw) AcT-€T (6=1)L71-6

2UM2SEq 1E SIUSPNIS [EWRT JMU2DATSI2dAY 7 W 2R wodoIIue pue 35 J0 (WHAST) SUE]N +'F 2[qEL



Sawitree Phio-ondee Results / 38

Means (£SEM) of biochemical parameters in 18 hyperglycemic male
students at baseline are shown in Table 4.15. All of them had normal serum
triglyceride levels. One of them in 9-12 year age groups, and 4 of them in 13-15 year

age groups were hypercholesterolemia.

Table 4.15. Means (+SEM) of biochemical parameters in 18 hyperglycemic male

students at baseline

9-12y (n=15) 13-15y (n=13)
Parameters Mean £ SEM  Min Max Mean+ SEM Min Max
TC (mg/dL) 187+ 11 156 224 185+11 116 242
TG (mg/dL) 67+ 6 56 92 63+ 4 40 87
HDL (mg/dL) 59+ 4 48 71 60+ 3 37 83
LDL (mg/dL) 115+ 14 74 163 113+ 9 68 166
FBG (mg/dL) 125+ 2 119 131 131+ 5 121 184
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Means (£SEM) of biochemical parameters in 24 hyperglycemic female
students at baseline are shown in Table 4.16. Mean serum triglyceride levels in every
group were within normal limit, whereas 1 of 9-12 year age group andl of 13-15 year
age group had hypertriglyceridemia. One of them in 9-12 year age group, 3 of them in
13-15 year age group, and 1 of them in 16-18 year age group were

hypercholesterolemia.

Table 4.16. Means (+SEM) of biochemical parameters in 24 hyperglycemic female

students at baseline

9-12y (n=9) 13-15y (n=13) 16-18 y (n=2)
Parameters Mean + SEM MiMa  Mean + Mi Ma Mean + SEM Mi Ma
n X SEM n X n

TC (mg/dL) 192+ 9 166 256 185+ 6 143 224 225+£52 173 277
TG (mg/dL) 83+ 12 50 164 88+12 52 224 100+33 67 133

HDL

(mg/dL)

LDL (mg/dL) 109+ 9 79 163 109+ 6 59 145 144 +51 92 195
FBG (mg/dL) 126+ 3 117 147 126+ 1 120 136 123+ 2 121 125

67+ 3 50 80 59+ 2 46 71 62+ 8 54 69
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4.2 Efficiency of dietary counseling

4.2.1 Effect of dietary counseling on obese students

Means (£SEM) of daily nutrient intake in 6 obese students during the
study are shown in Table 4.17. The mean values for total energy intake, carbohydrate
intake, protein intake, and fat intake were not significantly difference during the study
period. The mean value for total energy intake during baseline and 4™ month was
1,103.5 (£97.7) kcal/day. The mean value for total energy intake during time between
12"™ month and 16™ month was 1,173.5 (£35.3) kcal/day. These total energy intakes by
dietary record less than energy requirement calculated from basal metabolic rate.
Dietary Reference Intake for Thais 2003, an energy requirement for adolescence
ranged from 1,700 to 2,300 kcal /day for males and 1,600 to 1,850 kcal /day for female
and protein requirement for adolescence range from 42 to 63 g/d for male and 42 to 57
g/d for female. According to the American Heart Association recommendations
regarding macronutrients intake for healthy children and adolescents over the age of
two years, an average of total fat intake should not be more than 30% and no less than

20% of total calories.

Table 4.17. Mean (=SEM) of daily nutrient intake in 6 obese students during the study

BL-4 mo 12 mo-16 mo
Energy (kcal) 1103.5+ 97.7 (813.1, 1,399.1) 1173.6 £ 35.3(1,038.1, 1,281.1)
Carbohydrate
(g/d) 126.1 £ 14.3(89.4, 183.3) 142.1+ 7.4(116.0, 171.3)
(Yokcal) 455+ 2.1(39.9,55.0) 485+ 2.1(41.6,54.3)
Protein
(g/d) 557+ 7.1(39.0, 88.3) 532+ 2.5(42.7,60.1)
(Yokcal) 200+ 1.1(17.7,25.2) 18.1+ 0.6(16.0,19.5)
Fat
(g/d) 420+ 3.2(33.2,54.4) 438+ 2.5(34.2,51.6)

(%kecal) 347+ 1.5(27.8,38.2) 335+ 1.6(29.7,39.1)
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4.2.2 Effect of dietary counseling on hyper cholester olemic students

Mean (+SEM) of daily nutrient intake in 7 hypercholesterolemic students
during the study are shown in Table 4.18. The mean values for total energy intake,
carbohydrate intake, protein intake, and fat intake were not significantly difference

during the study period.

Table 4.18. Mean (+SEM) of daily nutrient intake in 7 hypercholesterolemic students
during the study

BL-4 mo 12 mo-16 mo

Energy (kcal)  1329.8 +£134.6(788.1,1,930.9)  1268.6 +100.0 (961.9, 1,794.6)
Carbohydrate

(g/d) 170.4 £ 22.5(77.6,257.0) 148.0+ 17.7 (116.1, 250.0)
(%okcal) 502+ 2.7(39.4,59.6) 46.1+ 2.0(40.1, 55.7)
Protein

(g/d) 603+ 4.3(44.8,78.8) 55.1+ 2.8(44.0,65.7)
(Yokcal) 187+ 1.2(14.3,22.7) 177+  1.0(12.9,21.1)
Fat

(g/d) 455+ 4.8(32.6,69.6) 51.0£ 3.7(35.5,63.7)

(%keal) 313+ 2.1(22.1,382) 364+ 1.4(31.9,40.6)
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4.2.3 Effect of dietary counseling on hypertriglyceridemic students

Daily nutrient intake in 2 hypertriglyceridemic students during the study
are shown in Table 4.19. The values for total energy intake, carbohydrate intake,
protein intake, and fat intake during 12" mo and 16" mo were less than before without

significantly difference during the study period.

Table 4.19. Daily nutrient intake in 2 hypertriglyceridemic students during the study

BL-4 mo 12 mo-16 mo
Energy (kcal) 1,287.7,4,292.8 1,140.7, 1,637.1
Carbohydrate
(g/d) 148.6, 524.3 152.6, 246.1
(%okcal) 46.2, 48.9 53.5,60.1
Protein
(g/d) 63.0, 167.3 45.9,56.9
(Yokcal) 19.6, 15.6 16.1, 13.9
Fat
(g/d) 49.1,171.2 38.5,47.8

(%okcal) 34.3,35.9 30.4,26.3
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4.2.4 Effect of dietary counseling on hyper glycemic students

Means (£SEM) of daily nutrient intake in 5 hyperglycemic students during
the study are shown in Table 4.20. The mean values for total energy intake,
carbohydrate intake, protein intake, and fat intake were not significantly difference

during the study period.

Table 4.20. Mean (+SEM) of daily nutrient intake in 5 hyperglycemic students during
the study

BL-4 mo 12 mo-16 mo

Energy (kcal) 948.2+ 78.4(788.1,1,157.9) 1,161.1 +49.5(1,038.1, 1,281.1)
Carbohydrate

(g/d) 107.1+ 12.5(77.6, 137.2) 139.9+ 9.6(115.9,171.3)
(%okcal) 447+ 1.7 (39.4,49.0) 482+ 2.7(40.1, 54.3)
Protein

(g/d) 45.1+ 2.4(39.0,53.6) 533+ 3.9(42.7,65.7)
(Yokcal) 193+ 1.1(15.8,22.7) 183+ 1.0(16.0,21.1)
Fat

(g/d) 377+ 2.5(32.9,44.2) 434+ 3.1(34.2,53.5)

(%okcal) 36.0+ 0.6 (34.4,37.6) 33.6+ 1.9(29.7,38.8)
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4.3 Effect of Intervention

4.3.1 Effect on anthropometric parameter in 18 obese male students

Means (+SEM) of anthropometric parameters in 18 obese male students
during the study are shown in Tables 4.21-4.24 and changes of anthropometric
parameters in 18 obese male students during the study are shown in Tables 4.25-4.28.

The mean height in both age groups were significant increased especially
in 9-12 year obese male students had significant increased 5 cm/year, whereas in 13-
15 year group increased 3.2 cm/year.

The mean weight in both age groups decreased in 4 mo with highest
decrease 9.4, 15.1 kg in 9-12 year group and 13-15 year group, respectively (Table
4.25). Between 4 mo and 12 mo of study periods, body weight slightly increase but
was not significant difference from baseline. At the end of study, 16 mo, the mean
weight in both groups tended to be less than that at 12 mo, but was not significant.
These changes were also observed in BMI.

No drastic changes of body weight and BMI at the end of study, it may be
due to child growth. So body fat is another parameter which high sensitive for obesity
assessment which we also carried out in our study.

Percentages of total body fat and trunk fat in 9-12 year old obese male
students at 4 mo, 8mo, 16mo were significantly lower than that at BL, except at 12mo
was not significant difference but tended to be lower than that at BL. The similar
changes were also observed in 13-15 year old obese male students, total body fat at
8mo and 16mo were significantly lower than that at BL, whereas percantage of trunk
fat at 4mo was significantly lower than that at BL, percantage of trunk fat at 16mo was
significantly lower than that at 8mo (Tables 4.21-4.23).

Body trunk mm in both groups of obese male students had increased from
BL throughout the study, at the end of study, 16 mo, trunk mm were significantly
higher than those at BL, 4mo, and 8mo, whereas only in 9-12 year group at 16 mo was
significantly higher than that at 12mo (Tables 4.21-4.23).

Percentages of fat in both legs in both groups of obese male students at 4

mo, 8mo, 12mo, 16mo were significantly lower than that at BL. Percentage of fat at



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Nutrition) / 45

right arm in 9-12 year old obese male students at 4 mo, 8mo, 12mo, 16mo were
significantly lower than that at BL, whereas only at 4 mo and 16mo were significantly
lower than that at BL. Right arm fat in 13-15 year old obese male students only at 4mo
and 16 mo were significantly lower than that at BL, whereas left arm fat at 16mo only
was lower than that at BL (Tables 4.21-4.23).

Muscle mass at both legs and arms had increased throughout the study in
both groups (Tables 4.21-4.23).

Waist/hip ratio in both groups were within normal limit throughout the
study, in 9-12 year old obese male students at 4 mo, 8mo, 12mo, 16mo were
significantly lower than that at BL, however these changes were not observed in 13-15
year group (Tables 4.24).

Tables 4.25-4.28 showed the numbers and mean net changes of

anthropometric parameters in 18 obese male students during the study.
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Table 4.25. Changes of anthropometric parameters (I) in 18 obese male students

during the study
Parameters Age BL-4 mo 4 mo-8 mo 8mo-12mo 12 mo-16 mo
(y) n (min,max) n (min,max) n (min,max) n (min,max)
Weight (kg)
Decrease 9-12 8(-2.2,-94) 1(-0.5) 6 (-0.6, -7.9)
13-15 7 (-1.6,-15.1) 3 (-04,-2.7) 2(-0.7,-1.4) 5 (-1.6,-4.9)
Stable 9-12 1
13-15
Increase 9-12 7 (1.2,4.5) 8 (0.8, 8.2) 1(2.9)
13-15 3 (0.1, 2.1) 7(0.6,7.3) 8(0.2,84) 5(0.4,3.7)
BMI (kg/m°)
Decrease 9-12 8 (-1.0,-3.2) 1 (-0.2) 3(-07,-1.2) 6 (-0.2,-2.6)
13-15 8 (-0.6,-4.8) 3 (-0.2,-0.9) 6 (-0.1,-3.3) 5 (-0.6,-1.8)
Stable 9-12 1
13-15 1
Increase 9-12 7(0.5,1.9) 5(0.2,1.3) 1(1.2)
13-15 1 (0.5) 7(0.2,2.5) 4(0.6,2.5) 5(0.1,1.2)
Body fat (%bw)
Decrease 9-12 8 (-2.1,-10.8) 5 (-0.5,-3.3) 3 (-0.1,-5.2) 7 (-0.4,-8.7)
13-15 8 (-2.6,-13.7) 4 (-0.2,-4.2) 7 (-0.7,-9.2) 6 (-0.1,-11.3)
Stable 9-12
13-15 1
Increase 9-12 3(04,16) 5(04,6.3) 1 (1.6)
13-15 2 (0.3,4.3) 6 (19,47 3(0.5,84) 3 (0.7, 1.6)
Trunk fat (%bw)
Decrease 9-12 8 (-0.3,-10.5) 6 (-0.7,-5.9) 2 (-1.0,-3.2) 7 (-3.6,-12.4)
13-15 8 (-2.1,-13.0) 3 (-1.6,-7.4) 7 (-0.8,-8.9) 5 (-0.6,-8.3)
Stable 9-12
13-15 1
Increase 9-12 2 (0.51.3) 6(0.8,8.3) 1 (1.4)
13-15 2 (1.6, 3.6) 7(04,58) 2(4.3,5.3) 5 (0.1, 1.9)
Trunk mm (kg)
Decrease 9-12 3 (-0.2,-0.7) 3(-04,-1.4) 2(-0.3,-0.7)
13-15 6 (-0.2,-3.6) 6 (-0.1,-2.1) 1 (-1.2) 4 (-0.2,-1.3)
Stable 9-12
13-15 1
Increase 9-12 5(0.5,4.0) 8(0.3,3.00 5(.0,3.0) 6 (0.5, 3.6)
13-15 4 (1.4,3.6) 4(0.2,2.9) 9(0.5,8.4) 5(0.2,5.2)
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Table 4.26. Changes of anthropometric parameters (I1I) in 18 obese male students

during the study
Parameters Age BL-4 mo 4 mo-8 mo 8mo-12mo 12 mo-16 mo
(yy n (minmax) n (minmax) n (minmax) n (min,max)
Right leg fat (%)
Decrease 9-12 8 (-3.3,-10.2) 5(-0.1,-2.6) 3 (-2.8,-7.7) 5 (-0.9,-5.1)
13-15 9(-0.7,-143) 4 (-0.6,-5.3) 7(-0.4,-9.6) 4 (-04,-14.1)
Stable 9-12
13-15
Increase 9-12 3(1.9,29) 5(0.2,6.1) 3 (0.9, 8.3)
13-15 1(5.2) 6 (1.1,3.,5) 3 (.1,11.1) 6(0.1,2.1)
Right leg mm (kg)
Decrease 9-12 4 (-0.1,-0.3) 1 (-1.0) 3(-02,-0.5) 5(-0.2,-1.2)
13-15 3 (-0.1,-0.5) 2 (-0.1,-0.2) 3(-0.2,-3.2) 7 (-0.2,-1.4)
Stable 9-12 3 1
13-15 1
Increase 9-12  1(0.5) 7(0.4,0.8) 5(0.3,2.1) 2 (0.5,0.5)
13-15 7 (0.1, 1.1) 7(0.1,1.2) 7(0.3,1.1) 3 (0.5,2.3)
Left leg fat (%)
Decrease 9-12 8 (-3.7,-13.9) 4(-04,-2.5) 4 (-0.7,-7.8) 5 (-1.5,-6.0)
13-15 9(-0.9,-15.7) 4 (-1.2,-63) 7 (-0.4,-10.6) 6 (-0.2,-14.1)
Stable 9-12
13-15
Increase 9-12 4(1.2,27) 4(3.1,6.0) 3 (0.9, 6.0)
13-15 1(6.2) 6(08,4.1) 3(1.3,11.4) 4(0.7,2.7)
Left leg mm (kg)
Decrease 9-12  2(-0.3,-0.7) 1(-1.0) 2(-03,-0.8) 5(-0.1,-1.0)
13-15 2(-04,-0.5) 2 (-0.1,-04) 3(-0.2,-3.0) 7 (-0.1,-1.4)
Stable 9-12 1 2
13-15 1 1
Increase 9-12 5(0.1,0.8) 7(0.2,0.8) 4 (0.6,2.1) 3(0.1,0.4)
13-15 7 (0.1, 1.2) 7(0.1,1.3) 7(0.2,1.1) 3 (0.5,2.1)
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Table 4.27. Changes of anthropometric parameters (III) in 18 obese male students

during the study
Parameters Age BL-4 mo 4 mo-8 mo 8mo-12mo 12 mo-16 mo
(yy n (min,max) n (min,max) n (min,max) n (min,max)
Right arm fat (%)
Decrease 9-12 8 (-2.3,-83) 6(-0.7,-1.8) 4 (-0.1,-3.4) 6 (-3.2,-7.7)
13-15 8 (-1.2,-10.7) 3 (-0.7,-4.5) 8 (-0.9,-7.9) 6 (-1.0,-15.8)
Stable 9-12 1
13-15 1
Increase 9-12 2(2.6,2.7) 4(1.2,4.5) 1(1.4)
13-15 2 (0.1,4.1) 6(13,3.8) 2(2.1,124) 4(0.2,1.2)
Right arm mm (kg)
Decrease 9-12 7 (-0.1,-0.2) 3 (-0.1,-0.2)
13-15 3 (-0.1,-0.2) 2 (-0.1,-0.1) 1 (-0.3) 4 (-0.1,-0.3)
Stable 9-12 1 1 3
13-15 4 3 1 3
Increase 9-12 8(0.1,0.2) 7(0.1,0.3) 2 (0.1,0.1)
13-15 3 (0.1,0.1) 5(0.1,0.1) 8(0.1,0.5) 3 (0.1, 0.5)
Left arm fat (%)
Decrease 9-12 8 (-1.2,-83) 4 (-0.2,-2.7) 4 (-0.4,-3.7) 7 (-1.6,-7.4)
13-15 8 (-0.2,-10.4) 4 (-0.3,-3.6) 8 (-0.4,-6.9) 7 (-0.2,-15.8)
Stable 9-12
13-15
Increase 9-12 4(0.3,2.2) 4(1.6,4.5) 1 (1.6)
13-15 2 (1.3,3.5) 6(0.8,3.7) 2(2.0,12.9) 3 (0.7,0.9)
Left arm mm (kg)
Decrease 9-12  7(-0.1,-0.2) 1 (-0.1) 3 (-0.1,-0.2)
13-15 4 (-0.1,-0.2) 1 (-0.1) 1 (-0.3) 5 (-0.1,-0.2)
Stable 9-12 1 1 3
13-15 4 5 1 2
Increase 9-12 7 (0.1,0.2) 7(0.1,0.3) 2 (0.1, 0.2)
13-15 2 (0.1,0.1) 4(0.1,0.1) 8(0.1,0.3) 3 (0.1,0.3)
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Table 4.28. Changes of anthropometric parameters (IV) in 18 obese male students

during the study
Parameters Age BL-4 mo 4 mo-8 mo 8mo-12mo 12 mo-16 mo
(y) n (min,max) n (min,max) n (min,max) n (min,max)
WC (cm)
Decrease 9-12 8 (-5.0,-18.0) 1 (-7.0) 2 (-3.0,-3.3) 5(-2.7,-13.0)
13-15 8 (-0.5,-18.0) 1 (-2.0) 3 (-1.5,-5.0) 7 (-2.0,-5.0)
Stable 9-12 1
13-15 1 1
Increase 9-12 7 (1.0, 13.0) 5 (1.0,8.0) 3 (1.0, 6.3)
13-15 1 (1.0, 1.0) 9(1.0,80) 6(.2,8.7) 3(2.2,11.0)
HC (cm)
Decrease 9-12 8 (-4.0,-9.0) 3 (-1.0,-2.5) 6 (-2.2,-6.0)
13-15 8 (-1.5,-10.5) 2 (-1.0,-3.0) 1 (-0.2) 8 (-0.5, -4.3)
Stable 9-12 1
13-15 1 1
Increase 9-12 4 (2.0,6.0) 8(2.0,7.2) 2 (0.5, 1.3)
13-15 1 (1.0) 8 (0.5,6.0) 8 (0.5,6.0) 2 (1.5,2.2)
WHR
Decrease 9-12 7 (-0.04,-0.11) 1 (-0.05) 5 (-0.02, -0.06) 3 (-0.01, -0.08)
13-15 6 (-0.02, -0.16) 3 6 (-0.02, -0.05) 5 (-0.01, -0.03)
Stable 9-12 1 1
13-15 2 2
Increase 9-12 1 (0.02) 7 (0.02, 0.10) 2 (0.01,0.04) 4 (0.01, 0.05)

13-15 2 (0.02,0.04) 7 (0.02,0.08) 4 (0.01,0.04) 3 (0.02,0.12)




Sawitree Phio-ondee Results / 54

4.3.2 Effect on anthropometric parameter in 31 obese female students

Means (+SEM) of anthropometric parameters in 31 obese female students
during the study are shown in Tables 4.29-4.32 and changes of anthropometric
parameters in 31 obese female students during the study are shown in Tables 4.33-
4.36.

The mean height in both age groups were significant increased especially
in 9-12 year obese male students had significant increased 2.6 cm/year, whereas in 13-
15 year group increased 1.7 cm/year.

The mean weight in both age groups decreased in 4 mo with highest
decrease 13.4, 4.9 kg in 9-12 year group and 13-15 year group, respectively (Table
4.33). Between 4 mo and 12 mo of study periods, body weight slightly increase but
was not significant difference from baseline. At the end of study, 16 mo, the mean
weight only in 9-12 year group less than that at BL and 12 mo, with significant
different. However the mean weight only in 13-15 year group tended to be less than
that at BL, but was not significant. These changes were also observed in BMI.

No drastic changes of body weight and BMI at the end of study, it may be
due to child growth. So body fat is another parameter which high sensitive for obesity
assessment which we also carried out in our study.

Percentages of total body fat and trunk fat in 9-12 year old obese female
students had significant decreased from BL throughout the study. The similar changes
were also observed in 13-15 year old obese female students, except at 8 mo was not
significant difference but tended to be lower than that at BL (Tables 4.29-4.32).

Body trunk mm in both groups of obese female students had increased
from BL throughout the study, at the end of study, 16 mo, trunk mm were significantly
higher than those at BL and 4mo, whereas only in 9-12 year group at 16 mo was
significantly higher than that at 12mo and only in 13-15 year group at 16 mo was
significantly higher than that at 8 mo (Tables 4.29-4.32).

Percentages of fat in both legs in 9-12 year groups of obese female
students at 4 mo, 8mo, 12mo, 16mo were significantly lower than that at BL. The
similar changes were also observed in 13-15 year old obese female students, except at

8 mo was not significant difference but tended to be lower than that at BL.
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Percentage of fat at right and left arm in 9-12 year old obese female
students at 4 mo, 8mo, 12mo, 16mo were significantly lower than that at BL, whereas
only at 16mo were significantly lower than that at BL, 4 mo, and 12 mo. Right arm fat
in 13-15 year old obese female students only at 4 mo and 16 mo were significantly
lower than that at BL, whereas left arm fat only at 4 mo and 12 mo were lower than
that at BL (Tables 4.29-4.32).

Muscle mass at both legs and arms had increased throughout the study in
both groups (Tables 4.29-4.32).

Waist/hip ratio in both groups were without normal limit throughout the
study, in 9-12 year old obese female students at 4 mo, 12mo, 16mo were significantly
lower than that at BL, in 13-15 year old obese female students, only at 4 mo was
significant difference than at BL but at 12 mo and 16 mo tended to be lower than that
at BL, but were not significant (Tables 4.32).

Tables 4.33-4.36 showed the numbers and mean net changes of
anthropometric parameters in 31 obese female students during the study.

Obesity levels of 49 obese students classified by sex, age, and body fat
during the study are shown in Table 4.41.

At the end of nutritional therapy 4 of 18 obese male students and 9 of 31

obese female students had normal body fat level.
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Table 4.33. Changes of anthropometric parameters (I) in 31 obese female students

during the study
Parameters Age BL-4 mo 4 mo-8 mo 8 mo-12 mo 12 mo-16 mo
(y) n (min,max) n (min,max) n (min,max) n (min,max)
Weight (kg)
Decrease 9-12 12 (-0.4, -13.4) 2 (-0.4,-1.5) 7 (-0.3,-4.9) 8 (-0.6, -5.3)
13-15 14 (-0.2, - 4.9) 2 (-0.1, - 3.8) 9 (-0.5,-3.2) 6 (-0.2,-4.2)
Stable 9-12
13-15
Increase 9-12 3(0.1,1.2) 13 (0.2,2.5) 8 (0.6,3.4) 7 (0.1, 1.7)
13-15 2(1.0,1.2) 14 (0.1,4.1) 7 (0.2,3.0) 10 (0.2,2.9)
BMI (kg/m®)
Decrease 9-12 12 (-0.2,-5.2) 5 (-0.1,-1.1) 10 (-0.4, -2.7) 8 (-0.2,-2.2)
13-15 14 (-0.1, - 4.5) 1 (-0.4) 11 (-0.2,-2.2) 7 (-0.1, -1.6)
Stable 9-12 1 1
13-15 1 1
Increase 9-12 2(0.4,0.5) 10 (0.2, 1.0) 5(0.1, 1.6) 6 (0.1,0.7)
13-15 2(0.4,0.4) 14 (0.1, 1.5) 5(0.3,1.3) 8(0.2,1.1)
Body fat (%bw)
Decrease 9-12 14 (- 0.8,-10.2) 8(-04,-44) 8(-0.7,-49) 12 (-1.0,-6.8)
13-15 12 (-0.7,-12.8) 4 (-0.1,-1.5) 11 (-0.4,-10.3) 8 (-0.1,-5.5)
Stable 9-12 1
13-15 1 1
Increase 9-12 1(0.6) 7 (0.1,2.9) 6 (0.1,4.7) 3(0.1,2.7)
13-15 3 (1.1, 1.6) 12 (0.4,5.1) 5(0.2,1.9) 7(0.2,54)
Trunk fat (%bw)
Decrease 9-12 13 (- 1.0, -10.8) 10 (- 0.3,-6.8) 6 (-0.1,-3.9) 13 (-0.6, -10.6)
13-15 11 (- 0.1, -15.5) 3(-009,-2.6) 10(-0.5,-11.2) 9 (-0.1,-6.9)
Stable 9-12
13-15 1 1 1
Increase 9-12 2(0.2,2.8) 5(0.1,3.8) 9(0.4,6.9) 2(0.3,1.3)
13-15 4 (04,2.0) 13 (0.1,4.2) 5(1.6,1.9) 6 (0.2,6.6)
Trunk mm (kg)
Decrease 9-12 5 (-0.1,-0.8) 2 (-0.3,-1.2) 9 (-0.3,-2.4) 2 (-0.1,-0.1)
13-15 5 (-0.3,-0.9) 9 (-0.1, -1.3) 5 (-0.1,-1.3) 6 (-0.1,-1.4)
Stable 9-12 2 1
13-15 2 2
Increase 9-12 8(0.1,0.9) 12 (0.2,2.9) 6 (0.1, 0.6) 13 (0.2,2.5)
13-15 11 (0.1, 3.1) 5(0.3,1.1) 11 (0.1, 5.8) 8 (0.3,1.9)
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Table 4.34. Changes of anthropometric parameters (II) in 31 obese female students

during the study

Parameters Age BL-4 mo 4 mo-8 mo 8 mo-12 mo 12 mo-16 mo
(y) n (min,max) n (min,max) n (min,max) n (min,max)
Right leg fat (%)
Decrease 9-12 15 (-2.4,-9.7) 7 (-0.3,-4.1) 11 (-1.0, -6.8) 12 (-0.2, -4.9)
13-15 12 (-0.3,- 8.4) 6 (-0.1,-0.9) 9 (-0.3, -10.1) 8 (-0.2,-3.9)
Stable 9-12
13-15 1 1
Increase 9-12 8(0.2,4.8) 4(0.8,1.9) 3(4.2,5.5)
13-15 4(0.3,1.2) 9 (0.5,7.6) 6 (0.4, 2.5) 8 (0.2,4.0)
Right leg mm (kg)
Decrease 9-12 1 (-0.1) 5 (-0.1,-0.4) 3 (-0.2,-0.6) 8 (-0.1, -1.0)
13-15 6 (-0.1,-0.2) 6 (-0.2,-0.6) 4 (-0.1, -0.5) 8 (-0.1,-0.7)
Stable 9-12 2 2 1
13-15 2 3 1 1
Increase 9-12 14 (0.1, 0.8) 8 (0.1,0.5) 10 (0.1, 1.4) 6 (0.1,0.8)
13-15 8 (0.1,0.4) 7 (0.1,0.4) 11 (0.1,0.7) 7 (0.1,0.7)
Left leg fat (%)
Decrease 9-12 15 (-0.9,-9.5) 8 (-0.2, -4.0) 12 (-0.1, -6.4) 11 (-0.2, -4.7)
13-15 12 (-0.2, - 8.7) 4 (-0.1,-1.0) 10 (-0.3,-9.9) 8 (-0.1,-3.4)
Stable 9-12
13-15
Increase 9-12 7 (0.6, 3.3) 3(1.4,2.1) 4 (0.3,5.0)
13-15 4 (0.5, 1.5) 12 (0.1, 5.3) 6 (0.2,2.3) 8 (0.3,4.0)
Left leg mm (kg)
Decrease 9-12 3 (-0.1,-0.1) 4 (-0.1,-0.3) 4 (-0.1, -0.6) 7 (-0.1,-0.9)
13-15 6 (-0.1,-0.3) 7 (-0.1, -0.3) 3 (-0.1,-0.7) 8 (-0.1, -0.8)
Stable 9-12 2 2 2
13-15 3 1 5 1
Increase 9-12 12 (0.1, 0.6) 9(0.1,04) 9(0.1,1.4) 6 (0.1,0.8)
13-15 7 (0.1,0.4) 8 (0.1,0.4) 8 (0.1,0.6) 7 (0.1, 0.6)
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Table 4.35. Changes of anthropometric parameters (III) in 31 obese female students

during the study
Parameters Age BL-4 mo 4 mo-8 mo 8 mo-12 mo 12 mo-16 mo
(y) n (min,max) n (min,max) n (min,max) n (min,max)
Right arm fat (%)
Decrease 9-12 13 (-1.0,-9.2) 8 (-0.6, -7.1) 5 (-0.5,-9.9) 13 (-0.3, -8.0)
13-15 13 (-0.3,-13.7) 4 (-0.2,-2.1) 8 (-0.4,-7.2) 7 (-0.7, - 4.4)
Stable 9-12 1
13-15 1
Increase 9-12 2(0.8,2.0) 7 (0.1,3.3) 10 (0.4, 6.3) 1(0.7)
13-15 3 (0.6, 1.0) 12 (0.4,5.1) 7 (0.5,2.1) 9 (0.1, 3.8)
Right arm mm (kg)
Decrease 9-12 7 (-0.1,-0.3) 7 (-0.1,-0.1) 1(-0.1)
13-15 1 (-0.2) 1(-0.1) 5 (-0.1,-0.2) 5(-0.1,-0.2)
Stable 9-12 7 8 7 8
13-15 14 9 7 4
Increase 9-12 1 (0.1) 7 (0.1,0.2) 1 (0.1) 6 (0.1,0.1)
13-15 1 (0.1) 6(0.1,0.1) 4(0.1,0.1) 7 (0.1,0.2)
Left arm fat (%)
Decrease 9-12 14 (-0.9,-10.5) 10 (-0.1, -5.5) 7 (-0.2,-9.2) 13 (-0.3,-9.1)
13-15 12 (-0.2, -13.5) 3 (-0.2,-2.0) 10 (-0.4, -8.9) 7 (-0.2, -7.0)
Stable 9-12
13-15
Increase 9-12 1(2.7) 5(04,3.7) 8(04,4.9) 2(0.5,1.0)
13-15 4(04,2.4) 13 (0.2, 4.6) 6(04,3.2) 9 (0.2,4.5)
Left arm mm (kg)
Decrease 9-12 7 (-0.1,-0.2) 6 (-0.1,-0.2) 2 (-0.1,-0.1)
13-15 2 (-0.1,-0.1) 3 (-0.1,-0.1) 4 (-0.1,-0.1) 4 (-0.1,-0.2)
Stable 9-12 6 9 7 10
13-15 11 8 9 8
Increase 9-12 2(0.1,0.1) 6 (0.1,0.1) 2(0.1,0.1) 3(0.1,0.1)
13-15 3 (0.1,0.1) 5(0.1,0.1) 3(0.1,0.2) 4(0.1,0.2)
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Table 4.36. Changes of anthropometric parameters (IV) in 31 obese female students

during the study
Parameters Age BL-4 mo 4 mo-8 mo 8 mo-12 mo 12 mo-16 mo
(y) n (min,max) n (min,max) n (min,max) n (min,max)
WC (cm)
Decrease 9-12 15 (-3.0, -18.0) 10 (-0.5, -8.6) 12 (- 0.5, -10.0)
13-15 14 (-5.5,-14.0) 1 (-2.0) 10 (-1.0, -6.0) 9 (-1.0,-6.5)
Stable 9-12 3
13-15 1 2
Increase 9-12 15 (2.5,11.0) 2 (2.0,2.0) 3 (1.0,3.6)
13-15 2 (1.5,5.5) 14 (1.0, 12.0) 4 (0.5,4.0) 7 (1.0,2.7)
HC (cm)
Decrease 9-12 15 (-0.5,-9.0) 1 (-3.5) 9 (-0.5, -5.6) 9 (-0.1, -4.0)
13-15 15 (-1.0,-9.0) 1 (-2.0) 5 (-1.0,-1.7) 9 (-0.7, -6.5)
Stable 9-12 4 1
13-15 1 1 1 1
Increase 9-12 10 (1.0, 5.0) 6 (1.0, 2.0) 5 (1.0,2.6)
13-15 14 (1.0, 13.0) 10 (0.5, 3.0) 6 (0.2,2.7)
WHR
Decrease 9-12 14 (-0.03, -0.13) 10 (-0.01,-0.07) 11 (-0.01,-0.08)
13-15 14 (-0.01,-0.10) 2 (-0.02,-0.06) 11 (-0.01,-0.08) 7 (-0.01,-0.08)
Stable 9-12 1 1
13-15 2 1 1
Increase 9-12 1 (0.02) 14 (0.02,0.11) 4(0.01,0.02) 4 (0.01,0.04)
13-15 2 (0.05,0.12) 12 (0.01, 0.10) 4(0.01,0.04) 8 (0.02,0.04)
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4.3.3 Biochemical parametersin 18 male obese students

Means (£SEM) of biochemical parametersin 18 male obese students
during the study were improved at the end of this study (Table 4.37).

In 9-12 and 13-15 year old obese male group, mean serum TC at BL was
at hypercholesterolemia level (221 and 206 mg/dL) after receiving nutritional therapy
for 8mo serum TC (189 and 171 mg/dL) was significantly lower than that at BL,
however at 12 mo and 16 mo their mean serum TC tended to be lower than that at BL
but did not reach significant defference. These changes were also observed in serm
LDL levels during the study. All of them had normal serum TG and HDL levels
throughout the study. Their mean serum FBG levels in both groups at 8mo, 12mo, and
16mo were significantly lower than those at BL.

Tables 4.39 showed the numbers and mean net changes of biochemical

parameters in 18 obese male students during the study.
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4.3.4 Biochemical parametersin 31 female obese students

Means (=SEM) of biochemical parametersin 31 female obese students
during the study were improved at the end of this study (Table 4.38).

In 9-12 year old obese female group, mean serum TC at BL was at
borderline of hypercholesterolemia level (181 mg/dL) tended to be lower than that at
BL but did not reach significant difference during the study. In 9-12 year old obese
female group, mean serum TC at BL was at borderline of hypercholesterolemia level
(194 mg/dL) after receiving nutritional therapy for 8§ mo and 12 mo serum TC were
significantly lower than that at BL, however at 16 mo their mean serum TC tended to
be lower than that at BL but did not reach significant difference. Only in 13-15 year
group, mean serum LDL at BL was at borderline level of LDL (118 mg/dL) after
receiving nutritional therapy for 8 mo serum LDL was significantly lower than that at
BL.

All of them had normal serum TG and HDL levels throughout the study.
Their mean serum FBG levels in both groups at 8mo, 12mo, and 16mo were
significantly lower than those at BL.

Tables 4.40 showed the numbers and mean net changes of biochemical

parameters in 31 obese female students during the study.
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Table 4.39. Changes of biochemical parameters in 18 obese male students during the

study
Parameters Age BL-8 mo 8 mo-12 mo 12 mo-16 mo
(y) n  (min,max) n  (min,max) n (min,max)
TC (mg/dL)
Decrease 9-12 7 (-12,-55) 1 (-15) 5 (-6,-56)
13-15 10 (-8,-62) 2 (-1,-22) 6 (-3,-51)
Stable 9-12 1
13-15
Increase 9-12 1 (23) 6 (7,46) 3 (6,12)
13-15 8 (11,56) 4 (1,65)
TG (mg/dL)
Decrease 9-12 1 (-11) 8 (-6,-187)
13-15 5 (-3,-25) 9 (-6,-93) 1 (-2)
Stable 9-12
13-15 1
Increase 9-12 7 (28, 190) 8 (18,133)
13-15 5 (27,79) 9 (2,131)
HDL (mg/dL)
Decrease 9-12 7 (-1,-19) 3 (-1,-14) 7 (-1,-13)
13-15 8 (-2,-32) 5 (-1,-5) 7 (-1,-7)
Stable 9-12 2
13-15
Increase 9-12 I (2) 3 (2,12) 1 (1)
13-15 2 4,9 5 (1,8) 3 4,9
LDL (mg/dL)
Decrease 9-12 7 (-17,-76) 1 (-1 6 (0, -65)
13-15 8 (-3,-69) 2 (-3,-21) 7 (-12,-60)
Stable 9-12 1
13-15
Increase 9-12 7 (13, 83) 2 (3,11
13-15 2 (1,13) 8 (12,71) 3 (3,53)
FBG (mg/dL)
Decrease 9-12 7 (-14,-39) 2 (-12,-14) 5 (-4,-17)
13-15 9 (-3,-33) 6 (-1,-13) 1 (-4
Stable 9-12 1 1
13-15 1 1
Increase 9-12 5 (3,17) 3 (1, 16)

13-15 4 (1,9 8 (1,13)
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Table 4.40. Changes of biochemical parameters in 31 obese female students during

the study
Parameters Age BL-8 mo & mo-12 mo 12 mo-16 mo
(y) n (min,max) n (min,max) n (min,max)
TC (mg/dL)
Decrease 9-12 8 (-1.0,-41.0) 7 (-4.0,-28.0) 9 (-4.0,-38.0)
13-15 14 (-1.0, -70.0) 8 (-1.0,-89.0) 4 (-4.0,-30.0)
Stable 9-12 1
13-15 1
Increase 9-12 7 (2.0, 14.0) 8 (1.0,37.0) 5 (7.0,42.0)
13-15 2 (6.0,16.0) 8 (1.0,24.0) 11 (3.0,63.0
TG (mg/dL)
Decrease 9-12 7 (-11.0, -44.0) 13 (-1.0, -89.0)
13-15 8 (-3.0,-111.0) 12 (-6.0,-138.0) 2 (-8.0,-20.0)
Stable 9-12 1
13-15
Increase 9-12 7 (8.0, 66.0) 2 (2.0,40.0) 15 (4.0,95.0)
13-15 8 (6.0,113.0) 4 (5.0,23.0) 14 (8.0,101.0)
HDL (mg/dL)
Decrease 9-12 12 (-2.0,-25.0) 6 (-3.0,-10.0) 8 (-2.0,-9.0)
13-15 12 (-2.0, -26.0) 6 (-1.0,-7.0) 10 (-1.0,-8.0)
Stable 9-12 1
13-15 1 3
Increase 9-12 3 (5.0,10.0) 8 (1.0,15.0) 7 (1.0,44.0)
13-15 3 (1.0,7.0) 7 (1.0,12.0) 6 (3.0,3.0)
LDL (mg/dL)
Decrease 9-12 4 (-2.2,-35.2) 5 (-6.2,-21.4) 11 (-5.0,-49.0)
13-15 11 (-2.6,-78.8) 7 (-1.2,-73.6) 6 (-1.4,-33.4)
Stable 9-12
13-15
Increase 9-12 11 (18,31.2) 10 (1.4,35.8) 4 (7.2,26.2)
13-15 5 (0.4,23.8) 9 (11.0,27.6) 10 (0.8,61.6)
FBG (mg/dL)
Decrease 9-12 13 (-2.0,-34.0) 7 (-2.0,-9.0) 7 (-1.0,-15.0)
13-15 16 (-1.0,-49.0) 6 (-1.0,-6.0) 3 (-2.0,-12.0)
Stable 9-12 1
13-15 1 1
Increase 9-12 2 (1.0,5.0) 8 (1.0,12.0) 7 (2.0,16.0)
13-15 9 (1.0,8.0) 12 (1.0,12.0)
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Table4.41. Obesity levels of 49 obese students classified by sex, age, and body fat

during the study
By Body fat BL 4 mo 8 mo 12 mo 16 mo
Kromeyer 2001 N (%) N (%) N (%) N (%) N (%)
Male
9-12(y) Normal 1(2.0) 1(2.0)
n=3_§ Over fat 1(2.0) 2(4.1) 2 (4.1) 2 (4.1) 2(4.1)
Obesity 7(143) 6(122) 5(10.2) 6(2.2) 5(0.2)
13-15 (y) Normal 3(6.1) 1(2.0) 3(6.1) 3(6.1)
n=10 Over fat 2(4.1) 24.1) 4 (8.2) 1(2.0) 1(2.0)
Obesity 8(16.3) 5(10.2) 5(10.2) 6(12.2) 6(12.2)
Female
9-12(y) Normal 2(4.1) 3(6.1) 4 (8.2) 4(8.2)
n=15 Over fat 3(6.1) 24.1) 3(6.1) 5(10.2)
Obesity 15(30.6) 10(20.4) 10(20.4) 8(16.3) 6(12.2)
13-15 (y) Normal 3(6.1) 2(4.1) 5(10.2) 5(10.2)
n=16 Over fat 8(16.3) 8(16.3) 7(143) 5(10.2) 9(18.4)
Obesity 8(16.3) 5(10.2) 7@4.3) 6(122) 2@4.1)

L o4 of 49 obese students
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4.3.5 Effect on anthropometric parameter of 20 hypercholesterolemic
male students

Means (+SEM) of anthropometric parameters in 20 hypercholesterolemic
male students during the study are shown in Tables 4.42-4.45

The mean height in 9-12 year and 13-15 year old hypercholesterolemic
male students were significant increased especially in 9-12 year old
hypercholesterolemic male students had significant increased 5.9 cm/year and in 13-15
year group increased 2 cm/year, but student in 16.1 year was not change.

The mean weight in 9-12 year old hypercholesterolemic male students at 4
mo and 12mo were significantly lower than that at BL, except at § mo was not
significant difference but tended to be lower than that at BL. In 13-15 year group and
age 16.1 year tended to be higher than that at BL. These changes were also observed in
BMI, except in 13-15 year group at 4 mo was significantly lower than that at BL but at
16 mo was not change from BL.

No drastic changes of body weight and BMI in 9-12 year group and in 13-
15 year group at the end of study, it may be due to child growth.

Percentages of total body fat and trunk fat in 9-12 year old
hypercholesterolemic male students at 4 mo, 8mo, 16mo were significantly lower than
that at BL, except trunk fat at 12mo was not significant difference but tended to be
lower than that at BL. The similar changes were also observed in 13-15 year old obese
male students, total body fat and trunk fat at 4mo, 12 mo and 16mo were significantly
lower than that at BL, whereas percentages of total body fat and trunk fat in 16.1 year
were increase during the study (Tables 4.42-4.45).

Body trunk mm in all groups of hypercholesterolemic male students had
increased from BL throughout the study, at the end of study, 16 mo, trunk mm were
significantly higher than those at BL, 4mo, and 8mo, whereas only in 9-12 year group
at 16 mo was significantly higher than that at 12mo.

Percentage of fat in both leg in 13-15 year group of hypercholesterolemic
male students at 4 mo, 12 mo, and 16 mo were significantly lower than that at BL.
Percentage of fat in both leg in 13-15 year group of hypercholesterolemic male
students at 4 mo, 8 mo, 12 mo, and 16 mo were significantly lower than that at BL.

Percentage of fat at both arm in 13-15 year old hypercholesterolemic male students at
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12 mo was significantly lower than that at BL, whereas percentage of fat at both leg
and both arm trended higher durinf the study (Tables 4.42-4.45).

Muscle mass at both legs and arms had increased throughout the study in
both groups (Tables 4.42-4.45).

Waist/hip ratio in all groups were within normal limit throughout the

study. (Tables 4.45).
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4.3.6 Effect on anthropometric parameter of 38 hypercholesterolemic

female students

Means (+SEM) of anthropometric parameters in 38 hypercholesterolemic
female students during the study are shown in Tables 4.46-4.49

The mean height in 9-15 year old hypercholesterolemic female students
were significant increased especially in 9-12 year old hypercholesterolemic female
students had significant increased 2.9 cm/year and in 13-15 year group increased 1.5
cm/year, and student in 16.1 year group increased 0.3 cm/year.

The mean weight of all group of hypercholesterolemic female students
trended to be higher than that at BL throughout the study, especially in 9-12 year and
13-15 year group at 8 mo were significantly higher than that at BL. However their
change at 16 mo were not significant difference than that at BL.

These changes were also observed in BMI, but in 9-12 year at 16 mo
trended to be lower than that at BL.

No drastic changes of body weight and BMI in hypercholesterolemic
female students at the end of study, it may be due to child growth.

Percentages of total body fat and trunk fat in all group of
hypercholesterolemic female students at 16 mo trended to be lower than that at BL,
except trunk fat in 16-18 year group 16 mo trended to be higher than that at BL, but
was not significant (Tables 4.46-4.49).

Body trunk mm in all groups of hypercholesterolemic female students had
increased from BL throughout the study, at the end of study, 16 mo, the mean of trunk
mm in 9-12 year group at 8 mo and 16 mo were significantly higher than those at BL,
in 13-15 year group at 12 mo and 16 mo were significantly higher than those at BL,
whereas only in 16-18 year group at 16 mo trended to be lower than that at BL, but
was not significant.

Percentage of fat in both leg in 9-12 and 13-15 year group of
hypercholesterolemic female students trended at 16 mo trended to be lower than that at
BL, especially in 13-15 year group at 4 mo, 12 mo, and 16 mo were significantly
lower than that at BL, whereas in 16-18 year group at 16 mo trended to be higher than
that at BL. These changes were also observed in both arm, but were not significant at

BL throughout the study period (Tables 4.46-4.49).



Sawitree Phio-ondee Results / 78

Muscle mass at both legs and arms had increased throughout the study in
9-12 year and 13-15 year groups, whereas 16-18 year group only at 16 mo trended to
be lower than that at BL. (Tables 4.46-4.49).

Waist/hip ratios in all groups were within normal limit throughout the
study, and only in 13-15 year group at 12 mo, 16 mo were significant decreased at BL

(Tables 4.49).
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4.3.7 Biochemical parameters in 20 hypercholesterolemic male
students

Means (=SEM) of biochemical parameters in 20 hypercholesterolemic
male students during the study are shown in Table 4.50.

The mean serum TC and LDL of 9-12 year old, 13-15 year old, and 16-18
year old hypercholesterolemic female students were at high risk level, 249, 240, 247,
173, 169, 173 mg/dL, respectively. After nutritional therapy, 16 mo their serum TC
and LDL in 9-12 and 13-15 year groups were significantly lower than that at BL,
however in 16-18 year group (n=1) his TC and LDL levels tended to be higher than
that at BL. Only at 8 mo in 9-12 year group, their mean serum TG was significantly
higher than that at BL and was hypertriglyceridemia level. Those at other periods were
within normal limit. Their mean serum HDL levels were within normal limits
throughout the study. Their mean FBG levels were within normal limits thoughout the
study, except in 13-15 year group at BL their mean FBG was 114 mg/dL, IFBG level,
however FBG at 16 mo became normal level.

Table 4.52 shows the numbers and mean net changes of serum lipid levels

in 20 hypercholesterolemic male students during the study.
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Table 4.50. Means (+tSEM) of biochemical parameters in 20 hypercholesterolemic
male students during the study

Parameters” Age(y) n BL 8 mo 12 mo 16 mo
TC (mg/dL) 9-12 7 249+9  224+16 224+14 202 + 14
13-15 12 240+9  195+10 205+9* 201 + 8*
16-18 1 247 305 268 284
TG (mg/dL) 9-12 7  81+9  166+23*  65+9% 111 + 15%
13-15 12 75+3  115+17%*  55+3% 127+ 3%c2d
16-18 1 86 82 53 108
HDL (mg/dL) 9-12 7 60+6 54+5 48 + 1 42 + 134 %
13-15 12 56+4 47+ 12 44 + 1% 46 + 12
16-18 1 57 53 71 49
LDL (mg/dL) 9-12 7 173+5 136+13* 163 +13 138+ 14
13-15 12 169+10 125+9* 151 +9% 131 + 8%
16-18 1 173 236 186 213
FBG (mg/dL) 9-12 7 106+4  89+2% 94 + 3 90 + 1%
13-15 12 114+7 88 £ 2% 86 + 2% 90 + 3%
16-18 1 101 87 81 96

! Significantly different from
Significantly different from

BL: #p<0.001, *p<0.005, a3§><0.01, 24h<0.05

4 mo: *p<0.001,
Significantly different from 8 mo: *p<0.001,
Significantly different from 12 mo: d1p<0.001,

b2h<0.005, ®p<0.01, P*p<0.05
©p<0.005, “p<0.01, *p<0.05
925<0.005, %p<0.01, %p<0.05
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4.3.8 Biochemical parameters in 38 hypercholesterolemic female
students

Means (xSEM) of biochemical parameters in 38 hypercholesterolemic
female students during the study are shown in Table 4.51.

The mean serum TC and LDL of 9-12 year old, 13-15 year old, and 16-18
year old hypercholesterolemic female students were at high risk level, 244, 244, 267,
171, 166, 193 mg/dL, respectively. After nutritional therapy, 16 mo their serum TC
and LDL in 9-12 and 13-15 year groups were significantly lower than that at BL,
however in 16-18 year group (n=6) their TC and LDL levels tended to be lower than
that at BL. Only at 16 mo in 9-12 year group and in 13-15 year group, their mean
serum TG was significantly higher than that at BL but were within normal limit during
the study period. Their mean serum HDL levels were within normal limits throughout
the study. Their mean FBG levels were within normal limits thoughout the study.

Table 4.53 shows the numbers and mean net changes of serum lipid levels
in 38 hypercholesterolemic female students during the study.

At the end of nutritional therapy 4 of 20 hypercholesterolemic male
students and 6 of 38 hypercholesterolemic female students had normal serum LDL

(Table 4.54)
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Table 451. Means (+SEM) of biochemical parameters in 38 hypercholesterolemic

female students during the study

Parameters” Age(y) n BL & mo 12 mo 16 mo
TC (mg/dL)  9-12 8 244+ 8  222+13 209+ 9% 208+11%
13-15 24 244+ 5 220+ 7% 208+ 7% 216+ 7
16-18 6 267+20  249+29  231+30*  239+30
TG (mg/dL)  9-12 84+ 10 125+ 16 77+16% 143+10%2®
13-15 24 89+ 8 109 + 10 60+ 4% 106+ 14%
16-18 73+ 5 76+ 8 66+ 7 71+ 7
HDL (mg/dL) 9-12 56+ 4 53+ 3 52+ 1 54+ 3
13-15 24 61+ 2 57+ 1 56+ 1 55+ 1%
16-18 6 60+ 3 63+ 4 55+ 1 57+ 3
LDL (mg/dL) 9-12 171+ 9 145+ 12 141+ 8% 126+11%
13-15 24 166+ 4 141+ 6% 140+ 7% 140+ 7%
16-18 6 193+19 171 +28 163 + 30 168 + 28
FBG (mg/dL) 9-12 103+ 5 89+ 3% g7+ 4 86+ 2%
13-15 24 100+ 3 87+ 1% 87+ 1% 89+ 13
16-18 6 97+ 7 84+ 4 81+ 2 88+ 2
! Significantly different from  BL: *p<0.001, *p<0.005, *p<0.01, atjp<0.05
Significantly different from 4 mo: *'p<0.001, "p<0.005, **p<0.01, *p<0.05

Significantly different from 8 mo: ®p<0.001,
Significantly different from 12 mo: d1p<0.001,

©p<0.005, ©p<0.01, “p<0.05
d2 d3 a4
p<0.005, %p<0.01, *p<0.05
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Table 4.52. Changes of serum lipid levels in 20 hypercholesterolemic male students

during the study
Parameter  Age BL-8 mo & mo-12 mo 12 mo-16 mo
change (y) n  (min, max) n (min, max) n (min, max)

Total cholesterol (mg/dL)

Decreased  9-12 5 (-22.0,-55.0) 3 (-15.0,-39.0) 5 (-6.0,-56.0)
13-15 12 (-12.0,-70.0) 5 (-15.0,-27.0) 7 (-3.0,-42.0)
16-18 1 (-37)

Stabled 9-12
13-15
16-18

Increased  9-12 2 (21.0,23.0) 4 (7.0,46.0) 1 (12.0)
13-15 7 (12.0,48.0) 5 (2.0,65.0)
16-18 1 (58) 1 (16)

HDL cholesterol (mg/dL)

Decreased ~ 9-12 5 (-1.0,-15.0) 4 (-1.0,-20.0) 6 (-3.0,-13.0)
13-15 8 (-2.0,-35.0) 9 (-1.0,-15.0) 3 (-1.0,-6.0)
16-18 1 (-4 1 (-22)

Stabled 9-12 2
13-15 1 1 1
16-18

Increased 9-12 2 (2.0,2.0) 1 (12.0,12.0) 1 (1.0)
13-15 3 (3.0,9.0) 2 (4.0, 6.0 8 (1.0,9.0)
16-18 1 (18)

LDL cholesterol (mg/dL)

Decreased  9-12 6 (-17.0,-76.2) 1 (-6.8) 5 (-0.4,-64.6)
13-15 12 (-15.0,-68.8) 2 (-12.2,-21.0) 10 (-7.0,-60.2)
16-18 1 (-49.2)

Stabled 9-12
13-15
16-18

Increased 9-12 1 (20.2) 6 (3.4,83.4) 2 (2.6,7)
13-15 10 (2.6, 62.6) 2 (16.2,53.2)
16-18 1 (63) 1 (27)
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Table 4.53. Changes of serum lipid levels in 38 hypercholesterolemic female students

during the study
Parameter Age BL-8 mo 8 mo-12 mo 12 mo-16 mo
change (y) n (min, max) n (min, max) n (min, max)
Total cholesterol (mg/dL)
Decrease 9-12 7 (-2.0,-84.0) 5 (-22.0,-55.0)0 5 (-4.0,-67.0)
13-15 20 (-6.0,-71.0) 15 (-1.0,-89.0) 10 (-1.0,-36.0)
16-18 4 (-22.0,-58.0) 3 (-3.0,-99.0) 4 (-1.0,-51.0)
Stabled 9-12
13-15
16-18 1
Increase 9-12 1 (20) 3 (7.0,47.0) 3 (28.0,42.0)
13-15 4 (2.0,33.0) 9 (1.0,38.0) 14 (3.0, 63.0)
16-18 2 (10.0,64.0) 2 (13.0,29.0) 2 (22.0,90.0)
HDL cholesterol (mg/dL)
Decrease 9-12 6 (-2.0,-15.0) 3 (-3.0,-20.0) 3 (-2.0,-10.0)
13-15 15 (-1.0,-32.0) 13 (-1.0,-18.0) 10 (-2.0,-18.0)
16-18 2 (-2.0,-17.0) 5 (-4.0,-28.0) 3 (-1.0,-9.0)
Stable 9-12
13-15 2 1
16-18 1
Increase 9-12 2 (5.0,9.0) 5 (1.0, 6.0) 5 (1.0, 10.0)
13-15 7 (1.0, 10.0) 10 (1.0, 12.0) 14 (1.0,7.0)
16-18 4 (2.0,21.0) 1 (5.0 2 (8.0,18.0)
LDL cholesterol (mg/dL)
Decrease 9-12 7 (-0.2,-75.0) 5 (-0.2,-39.6) 5 (-6.0,-81.6)
13-15 20 (-0.8,-79.4) 11 (-12.6,-73.6) 14 (-0.2,-44.2)
16-18 4 (-31.2,-66.8) 2 (-36.6,-71.0) 4 (-6.6,-45.2)
Stable 9-12
13-15 1
16-18
Increase 9-12 1 (9.0) 3 (16.0,53.2) 3 (10.0,17.2)
13-15 4 (0.4, 42.0) 12 (1.0, 66.8) 10 (5.0, 49.8)
16-18 2 (11.6,44.4) 4 (3.8,27.6) 2 (32.0,704)
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Table 4.54.  Hypercholesterolemic levels of 58 hypercholesterolemic students
classified by sex, age, and LDL cholesterol during the study

By LDL cholesterol levels BL 8 mo 12 mo 16 mo
NCEP 1991 N (%% N (%) N (%) N (%)
Male
9-12(y) Normal 2 (3.5) 1(1.7)
n=7 Borderline 1(1.8) 1(1.7) 2(3.4)
High 7(12.1)  4(7.0) 6(10.3) 4(6.9)
13-15(y) Normal 4 (7.0) 3(5.2)
n=12 Borderline 4 (7.0) 2(3.4) 4(6.9)
High 12(20.7)  4(7.0) 10(17.2) 5(8.6)
16-18(y) Normal
n=1 Borderline
High 1(1.7) 1 (1.8) 1(1.7) 1(1.7)
Female
9-12(y)  Normal 2(3.5) 1(1.7) 3(5.2)
n=_§ Borderline 1(1.8) 2(3.4) 1(1.7)
High 8(13.8) 5(8.8) 5(8.6) 4 (6.9)
13-15(y) Normal 3(5.3) 6(10.3) 3(5.2)
n=24 Borderline 6 (10.5) 3(5.2) 10 (17.2)
High 24 (41.4) 14(24.6) 15(25.9) 11(19.0)
16-18 (y) Normal 1 (1.8) 1(1.7)
n==o6 Borderline 1(1.8) 2(3.4)
High 6(10.3) 4.0 5(8.6) 4 (6.9)

1 o%of 58 hypercholesterolemic students
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4.3.9 Effect on anthropometric parameter of 2 hypertriglyceridemic
male students

Means (£SEM) of anthropometric parameters in 2 hypertriglyceridemic
male students during the study are shown in Tables 4.55-4.58

The mean height in 13-15 year old hypertriglyceridemic male student was
increased 2 cm/year, and in 16-18 year old hypertriglyceridemic male student was
increased 1 cm/year.

Body weight in hypertriglyceridemic male student at 16 mo trended to be
higher than that at BL. These changes in 13-15 year group were also observed in BMI,
whereas in 16-18 year group was not change in BMI.

Percentages of total body fat and trunk fat in 13-15 year group decreased
throughout the study period, except trunk fat only at 16 mo higher than that a BL,
while in 16-18 year group at 16 mo trended to be higher than that at BL throughout the
study period (Tables 4.55-4.58).

Body trunk mm in 13-15 year group increased throughout the study
period, whereas in 16-18 year group at 16 mo was not change from BL.

Percentage of fat in both leg in both year group of hypertriglyceridemic
male students trended to be lower than that at BL throughout the study period, except
in 16-18 year group at 8§ mo was rapidly increased then decreased as same as at BL.
These changes in hypertriglyceridemic male students were also observed in both arm
(Tables 4.55-4.58).

Muscle mass at both legs and arms in 13-15 year group had increased
throughout the study, whereas 16-18 year group at 8 mo and 16 mo trended to be
lower than that at BL. (Tables 4.55-4.58).

Waist/hip ratios in all groups were within normal limit and increased

throughout the study (Tables 4.58).
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Table 4.55. Anthropometric parameters (I) in 2 hypertriglyceridemic male students
during the study

Parameters Age(y) n BL 4 mo 8 mo 12 mo 16 mo
Height (cm) 13-15 1 175.0 175.0 175.0 177.0 177.0
16-18 1 162.0 162.0 162.0 163.0 163.0
Weight (kg) 13-15 1 77.0 72.1 74.2 79.0 79.4
16-18 1 49.0 50.9 514 48.7 49.7
BMI (kg/m®) 13-15 1 25.1 23.5 242 25.2 253
16-18 1 18.7 19.4 19.6 18.3 18.7
Body fat (%bw) 13-15 1 26.6 24.0 26.6 23.7 25.1
16-18 1 10.7 12.4 20.5 8.3 11.6
Trunk fat (%)  13-15 1 24.0 219 23.6 22.3 24.2
16-18 1 7.8 10.5 15.6 4.4 9.7
Trunk mm (kg) 13-15 1 26.7 26.3 26.5 29.4 29.0
16-18 1 24.2 24.2 22.0 24.6 24.1
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Table 456. Means (£SEM) of anthropometric parameters (II)in 2
hypertriglyceridemic male students during the study
Parameters Age(y) n BL 4 mo & mo 12 mo 16 mo
a%ht legfat 1315 4 305 274 30.9 262 273
16-18 1 15.4 15.2 27.8 13.7 15.1
Rightlegmm 15 15 10.8 10.3 10.1 11.1 10.9
(kg)
16-18 1 6.6 7.1 6.5 6.9 6.8
Left leg fat (%) 13-15 1 30.5 27.6 31.7 26.4 27.1
16-18 1 15.8 16.3 28.8 14.4 15.8
Leftlegmm =5 15 107 102 9.8 109 108
(kg)
16-18 1 6.6 6.9 6.3 6.8 6.7
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Table 457. Means (+SEM) of anthropometric parameters (III)in 2
hypertriglyceridemic male students during the study

Parameters Age (y) n BL 4 mo & mo 12 mo 16 mo
Right arm
fat %) 13-15 1 229 19.9 215 19.6 20.8
16-18 1 9.2 10.9 16.5 8.8 9.5
Rightarm ;o 2.6 2.5 2.6 2.9 2.8
mm (kg)
16-18 1 2.1 2.1 1.9 2.1 2.1
Leftarm ;o 21.9 19.6 21.0 19.9 20.8
fat (%) . . . . .
16-18 1 9.9 11.6 183 9.6 10.9
Leftarm 0 o 2.7 2.6 2.6 28 2.8
mm (kg)

16-18 1 2.0 2.0 1.8 2.0 1.9




Sawitree Phio-ondee Results / 94

Table 458. Means (+SEM) of anthropometric parameters (IV)in 2
hypertriglyceridemic male students during the study

Parameters Age(y) n BL 4 mo 8 mo 12 mo 16 mo
WC (cm) 13-15 1 92.0 87.0 88.0 88.0 99.0
16-18 1 66.0 68.0 68.5 66.0 67.0
HC (cm) 13-15 1 104.0 98.0 100.5 103.0 102.0
16-18 1 85.0 82.0 85.5 84.0 82.0
WHR 13-15 1 0.88 0.89 0.88 0.85 0.97
16-18 1 0.78 0.83 0.80 0.79 0.82
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4.3.10 Effect on anthropometric parameter of 11 hypertriglyceridemic
female students

Means (£SEM) of anthropometric parameters in 11 hypertriglyceridemic
female students during the study are shown in Tables 4.59-4.62.

The mean height in 9-12 year old hypertriglyceridemic female students
had increased 5 cm/year and in 13-15 year group increased 1 cm/year, whereas in 16-
18 year group were not change.

The value weight of one student in 9-12 year old hyperglycemic female
student decreased while another one student increased weight throughout the study
period. The mean weight in13-15 year group trended to be increase. The value weight
of both students in 16-18 year old hyperglycemic female student trended to be
decrease at 16 mo. However, the mean BMI in all group of hypertriglyceridemic
female students trended to be lower than that at BL (Tables 4.59-4.62).

No drastic changes of body weight and BMI in hypertriglyceridemic
female students at the end of study, it may be due to child growth.

Percentages of total body fat and trunk fat in all group of
hypertriglyceridemic female students trended to be lower than that at BL throughout
the study period.

Body trunk mm in 9-12 year and 13-15 year groups of
hypertriglyceridemic female students had increased from BL throughout the study,
whereas both students in 16-18 year group were not change throughout the study
period.

Percentage of fat in both leg in all group trended to be decrease throughout
the study, whereas one student in 9-12 year and one student in 16-18 year group
trended to be increase at 16 mo. These changes were also observed in muscle mass at
both arms (Tables 4.59-4.62).

Muscle mass at both legs in all group trended to be increase throughout the
study, whereas one student in 16-18 year group trended to be decrease at 16 mo. These
changes were also observed in muscle mass at both arms.

Waist/hip ratios in all groups were within normal limit throughout the

study, whereas in 13-15 year group at 4 mo was significant decreased at (Tables 4.62).
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4.3.11 Biochemical parameters in 2 hypertriglyceridemic male
students

Means (=SEM) of biochemical parameters in 2 hypertriglyceridemic male
students during the study are shown in Table 4.63.

The value serum TC of 9-12 year old and 13-15 year old hyperglycemic
male students were at borderline to high risk level, 194, 225 mg/dL, respectively.
After nutritional therapy, 16 mo their serum TC trended lower than that at BL. The
value serum LDL of 9-12 year old and 13-15 year old hyperglycemic male students
were at normal to borderline risk level, 89 and 126 mg/dL, respectively. After
nutritional therapy, 16 mo their serum LDL were not different than that at BL.

Their mean serum HDL, FBG levels were within normal limits
throughout the study.Their serum TG in hypertriglyceridemic male students were
within hypertriglyceridemic levels at BL, however TG in all group trended to be lower
than that at 16 mo.

Table 4.67 shows the numbers and mean net changes of TG levels in 2

hypertriglyceridemic male students during the study.

Table 4.63. Means (+tSEM) of biochemical parameters in 2 hypertriglyceridemic male
students during the study

Parameters Age(y) n BL 8 mo 12 mo 16 mo
TC (mg/dL) 13-15 1 194.0 169.0 180.0 168.0
16-18 1 225.0 198.0 233.0 193.0
TG (mg/dL) 13-15 1 169.0 197.0 104.0 125.0
16-18 1 158.0 136.0 60.0 122.0
HDL (mg/dL) 13-15 1 71.0 39.0 47.0 43.0
16-18 1 67.0 40.0 50.0 44.0
LDL (mg/dL) 13-15 1 89.2 90.6 112.2 100.0
16-18 1 126.4 130.8 171.0 124.6
FBG (mg/dL) 13-15 1 86.0 83.0 92.0 94.0
16-18 1 83.0 105.0 82.0 103.0
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4.3.12. Biochemical parameters in 11 hypertriglyceridemic female
students

Means (+SEM) of biochemical parametersin 11 hypertriglyceridemic
female students during the study are shown in Table 4.64.

The value serum TC of 9-12 year old, 16-18 year old hyperglycemic
female students were at borderline to high risk level, 185, 217, 228, 157 mg/dL,
respectively, whereas the mean serum TC in 13-15 year age group was at high risk
levels, 212 mg/dL. After nutritional therapy, 16 mo their serum TC trended lower than
that at BL, especially TC was significant lower than that at BL. The value serum LDL
of 9-12 year old, 16-18 year old hyperglycemic female students were at normal to
borderline risk level, 79, 122, 122, 76 mg/dL, respectively, whereas the mean serum
LDL in 13-15 year age group was at borderline risk levels, 115 mg/dL. After
nutritional therapy, 16 mo their serum LDL were not different than that at BL.

Their mean serum HDL levels were within normal limits throughout the
study.Their serum TG in hypertriglyceridemic female students were within
hypertriglyceridemic levels at BL, however TG in all group trended to be lower than
that at 16 mo, except in 9-12 year group trended to be higher than BL at 16 mo.

Their mean FBG levels were within normal limits throughout the study,
except in one student of 9-12 year group at BL their mean FBG was 122 mg/dL,
IFBG, however FBG in all of hypertriglyceridemic female student at 8§ mo, 12 mo, and
16 mo became normal level.

Table 4.66 shows the numbers and mean net changes of TG levels in 11
hypertriglyceridemic female students during the study.

At the end of nutritional therapy all of hypertriglyceridemic male students
and 6 of 11 hypertriglyceridemic female students had normal serum TG (Table 4.67)
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Table 4.64. Means (£tSEM) of biochemical parameters in 11 hypertriglyceridemic
female students during the study

Parameters” Age(y) n BL & mo 12 mo 16 mo
TC (mg/dL) 9-12 2 185,217 173, 195 197, 227 193, 196
13-15 7 212+10 194+ 11 187+ 11 189 £ 4%
16-18 2 228,157 226, 179 255, 162 194, 161
TG (mg/dL)  9-12 2 164,151 197, 129 108, 78 181, 197
13-15 7 183+12  116+12%2  101+18* 109+15%
16-18 2 174,153 162, 89 150, 72 169, 95
HDL (mg/dL) 9-12 2 73, 65 50, 66 56, 62 49, 54
13-15 7 61 +6 53+3 5342 5242
16-18 2 71, 50 63, 54 62, 54 49, 47
LDL (mg/dL) 9-12 2 79,122 84, 103 119, 149 108, 103
13-15 7 115+12 118 £ 11 114+ 8 115+3
16-18 2 122,76 131, 107 163, 94 111, 95
FBG (mg/dL) 9-12 2 122,101 91, 87 93,90 93, 86
13-15 7 104+3 85+ 2% 88 + 3% 88 + 3%
16-18 2 86,108 86, 95 87, 100 101, 96
! Significantly different from  BL: ®p<0.001, *p<0.005, *p<0.01, *p<0.05

Significantly different from 4 mo: b1p<0.001,
Significantly different from 8 mo: “p<0.001,
Significantly different from 12 mo: d1p<0.001,

b2p<0.005, ®p<0.01, P*p<0.05
©p<0.005, “p<0.01, *p<0.05
92h<0.005, %p<0.01, *p<0.05
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Table 4.65. Changes of serum triglyceride levels in 2 hypertriglyceridemic male

students during the study

Parameters Age BL-8 mo 8 mo-12 mo 12 mo-16 mo
() n Value n Value n Value
TG (mg/dL)
Decrease 9-12
13-15 1(-93)
16-18 1(-22) 1 (-76)
Stable 9-12
13-15
16-18
Increase 9-12
13-15 1(28) 1(21)

16-18 1(62)
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Table 4.66. Changes of serum triglyceride levels in 11 hypertriglyceridemic female

students during the study

Parameters Age BL-8 mo 8 mo-12 mo 12 mo-16 mo
() n (min, max) n (min, max) n (min, max)
TG (mg/dL)
Decrease 9-12 1 (-22.0) 2 (-51.0, -89.0)
13-15 6 (-52.0,-111.0) 5(-4.0,-79.0) 2 (-3.0,-79.0)
16-18 2 (-12.0, -64.0) 2 (-12.0,-17.0)
Stable 9-12
13-15
16-18
Increase 9-12 1 (33.0) 2(73.0, 119.0)
13-15 1(11.0) 2(23.0, 88.0) 5(6.0, 61.0)
16-18 2 (19.0,23.0)
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13 hypertriglyceridemic students

By triglyceride levels BL 8 mo 12 mo 16 mo
NCEP 1991 N (%) N (%) N (%) N (%)

Male
9-12 (y) Normal

High
13-15(y) Normal 1(7.7) 1(7.7)
n=1 High 1(7.7) 1(7.7)
16-18 (y)  Normal 1(7.7) 1(7.7) 1(7.7)
n=1 High 1(7.7)
Female
9-12 (y) Normal 1(7.7)
n=2 High 2 (15.4) 1(7.7) 2 (15.4) 2 (15.4)
13-15(y)  Normal 6 (46.2) 6 (46.2) 5(38.5)
n=7 High 7 (53.8) 1(7.7) 1(7.7) 2(15.4)
16-18 (y)  Normal 1(7.7) 1(7.7) 1(7.7)
n=2 High 2 (15.4) 1(7.7) 1(7.7) 1(7.7)

L o4 of 13 hypertriglyceridemic students
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4.3.13. Effect on anthropometric parameter in 18 hyperglycemic male
students

Means (=SEM) of anthropometric parameters in 18 hyperglycemic male
students during the study are shown in Tables 4.68-4.71.

The mean height in both age groups were significant increased especially
in 9-12 year hyperglycemic male students had significant increased 6 cm/year,
whereas in 13-15 year group increased 2.4 cm/year.

The mean weight in both age groups decreased in 4 mo with highest
decrease 4.9, 0.7 kg in 9-12 year group and 13-15 year group, respectively (Table
4.25). Between 4 mo and 12 mo of study periods, body weight increased but was not
significant difference from baseline. At the end of study, 16 mo, the mean weight in
both groups tended to be less than that at 12 mo, but was not significant. These
changes were also observed in BMI. No drastic changes of body weight and BMI at
the end of study, it may be due to child growth.

Percentages of total body fat and trunk fat in 9-12 year and 13-15 year old
hyperglycemic male students at 16mo trended to be lower than that at BL, especially
in 13-15 year group at 12 mo were significantly lower than that at BL (Tables 4.68-
4.71).

Body trunk mm in both groups of hyperglycemic male students had
increased from BL throughout the study, at 12 mo and the end of study, 16 mo, trunk
mm were significantly higher than those at BL, 4mo, and 8mo, whereas the mean of
trunk mm in 9-12 year group at 12 mo was not significantly than that at 8 mo (Tables
4.68-4.71).

Percentages of fat in both legs in 9-12 groups of hyperglycemic male
students at 4 mo and 16mo were significantly lower than that at BL. Percentage of fat
in right leg in 13-15 year group at 4 mo, 12 mo, and 16 mo were significantly lower
than that at BL, whereas in left leg at 4 mo and 16 mo were significantly lower than
that at BL. Percentage of fat in both arms in both groups of hyperglycemic male
students at 16 mo trended to be lower than that at BL (Tables 4.68-4.71).

Muscle mass at both legs and arms had increased throughout the study in

both groups (Tables 4.68-4.71).
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Waist/hip ratio in both groups were within normal limit throughout the
study, in 13-15 year old hyperglycemic male students at 4 mo and 16mo were
significantly lower than that at BL, however these changes were not observed in 9-12

year group (Tables 4.71).
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4.3.14 Effect on anthropometric parameter of 24 hyperglycemic
female students

Means (£SEM) of anthropometric parameters in 24 hyperglycemic female
students during the study are shown in Tables 4.72-4.75

The mean height in 9-15 year old hyperglycemic female students were
significant increased especially in 9-12 year old hyperglycemic female students had
significant increased 3.5 cm/year and in 13-15 year group increased 1.6 cm/year, and
one student in 16-18 year group increased 2 cm/year, whereas another one in 16-18
was not change. However, the mean BMI in all group of hyperglycemic female
students trended to be lower than that at BL (Tables 4.72-4.75).

No drastic changes of body weight and BMI in hyperglycemic female
students at the end of study, it may be due to child growth.

Percentages of total body fat and trunk fat in all group of hyperglycemic
female students trended to be lower than that at BL throughout the study period.

Body trunk mm in 9-12 year and 13-15 year groups of hyperglycemic
female students had increased from BL throughout the study, at the end of study, 16
mo, the mean of trunk mm in 9-12 year group at 8 mo, 12 mo and 16 mo were
significantly higher than those at BL, in 13-15 year group at 12 mo and 16 mo were
significantly higher than those at BL, whereas only one student in 16-18 year group at
4 mo, 16 mo trended to be lower than that at BL.

Percentage of fat in both leg in all group of hyperglycemic female students
trended at 16 mo trended to be lower than that at BL. These changes were also
observed in both arm, but were not significant at BL throughout the study period
(Tables 4.72-4.75).

Muscle mass at both legs in 9-12 year group had increased throughout the
study, especially at 8 mo, 12 mo, and 16 mo were significant increased at BL, whereas
in 13-15 year and 16-18 year group were not difference at BL throughout the study.
These changes were also observed in muscle mass at both arms.

Waist/hip ratios in all groups were within normal limit throughout the
study, whereas in 9-12 year group at 4 mo was significant decreased at BL and in 13-

15 year group at 4 mo, 16 mo were significant decreased at BL (Tables 4.75).
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4.3.15 Biochemical parametersin 18 hyperglycemic male students

Means (£SEM) of biochemical parametersin 18 hyperglycemic male
students during the study are shown in Table 4.76.

The mean serum TC and LDL of 9-12 year old and 13-15 year old
hyperglycemic male students were at borderline risk level, 187, 185, 115, 113 mg/dL,
respectively. After nutritional therapy, 16 mo their serum TC and LDL in 9-12 year
groups were not different than that at BL, however in 13-15 year groups were lower
than that at BL, especially TC was significant lower than that at BL during the study.
Their mean serum TG and HDL levels were within normal limits throughout the study.

Their mean FBG levels were within normal limits throughout the study,
except in 9-12 and in 13-15 year group at BL their mean FBG was 125, 131 mg/dL,
IFBG and DM level respectively, however FBG at 8 mo, 12 mo, and 16 mo became
normal level.

Table 4.78 shows the numbers and mean net changes of FBG levels in 18

hyperglycemic male students during the study.

Table 4.76. Means (+SEM) of biochemical parameters in 18 hyperglycemic male
students during the study

Parameters’ Age (y) n BL 8 mo 12 mo 16 mo
TC (mg/dL)  9-12 5 187+11 174+19 191420 187 +20%
13-15 13 185+ 11 159+ 6% 166+ 8% 166+ 82
TG (mg/dL) 9-12 5 67+ 6  125+33 61+12 106+ 14%
13-15 13 63+ 4 75+ 10 46+ 4% 0% 784 1]
HDL (mg/dL) 9-12 5 59+ 4 46+ 2 47+ 1 42+ 2%
13-15 13 60+ 3 45+ 1% 43+ 1% 47+ 32
LDL (mg/dL) 9-12 5 115+14  103+12  131+17 123+ 19
13-15 13 113+ 9 99+ 6 115+ 8% 104+ 6
FBG (mg/dL) 9-12 5 125+ 2 94+ 2% 954+ 2 95+ 3%
13-15 13 131+ 5 95+ 3% g8+ 1™ 94+ 3%

! Significantly different from BL: *p<0.001, **p<0.005,
Significantly different from 4 mo: ™p<0.001, "’p<0.005,
Significantly different from 8 mo: ®p<0.001, “p<0.005,
Significantly different from 12 mo: “p<0.001, %p<0.005,

©p<0.01, “p<0.05
b:

p<0.01, “p<0.05
©p<0.01, *“p<0.05
®p<0.01, “p<0.05
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4.3.8 Biochemical parametersin 24 hyperglycemic female students

Means (+SEM) of biochemical parameters in 24 hyperglycemic female
students during the study are shown in Table 4.77.

The mean serum TC of 9-12 year old and 13-15 year old hyperglycemic
female students were at borderline risk level, 192 and 185 mg/dL, while serum LDL
were at normal level at BL. However, the value serum TC and LDL of one students of
16-18 year old hyperglycemic female students (n=2) was at high risk level, 277 and
195 mg/dL, respectively, but another student of 16-18 year group was at borderline
risk level of TC, 173 mg/dL and at normal level of LDL, 92 mg/dL.

After nutritional therapy, 16 mo their serum TC and LDL in 9-12 and 13-
15 year groups were not difference than that at BL, however in 16-18 year group (n=2)
their TC and LDL levels tended to be lower than that at BL. At 12 mo in 9-12 year
group and in 13-15 year group, their mean serum TG was significantly lower than that
at BL and were within normal limit throughout the study period. The mean serum
HDL levels of 9-12 year group and 13-15 year group were within normal limits
throughout the study, whereas only one students in 16-18 year group was lower than
that at BL. Their mean FBG levels were within DM levels thoughout the study,
however FBG at 8 mo, 12 mo, and 16 mo became normal level.

Table 4.79 shows the numbers and mean net changes of serum FBG levels
in 24 hyperglycemic female students during the study.

At the end of nutritional therapy all of hyperglycemic male students and
all of hyperglycemic female students had normal FBG (Table 4.80)
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Table 4.77. Means (+tSEM) of biochemical parameters in 24 hyperglycemic female
students during the study

Parameters’ Age(y) n BL 8 mo 12 mo 16 mo
TC (mg/dL) 9-12 9 19249 196 +9 183+6 189 + 7
13-15 13 185+6 188+ 6 176 + 8 193 + 8
16-18 2 277,173 219, 166 248,173 197, 141
TG (mg/dL) 9-12 9 83+12 96+15 58+10*% 102+17%
13-15 13 88+12 80+9 63+72  98+13%®
16-18 2 67,133 78,193 60, 83 76, 108
HDL (mg/dL) 9-12 9  67+3 55+£3% 55+£2% 56 +3
13-15 13 59+2 54+2 54+1% 55+ 1
16-18 2 69,54 52,39 57,52 48, 39
LDL (mg/dL) 9-12 9 109+9 122 +9% 116 +5 113+ 6
13-15 13 109+6 118+5 110+ 7 119+ 8
16-18 2 195,92 151, 88 179, 104 134, 80
FBG (mg/dL) 9-12 9 126+3 90 £ 2% 90 + 1% 92 £ 23
13-15 13 126+1 88+ 1 g9 +22 92 +2
16-18 2 121,125 93, 89 76, 103 96, 94

! Significantly different from  BL: ®p<0.001, *p<0.005, *p<0.01, *p<0.05
Significantly different from 4 mo: *'p<0.001, "p<0.005, **p<0.01, *p<0.05
Significantly different from 8 mo: ®p<0.001, ®p<0.005, “p<0.01, *p<0.05
Significantly different from 12 mo: “p<0.001, %p<0.005, “p<0.01, “p<0.05
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Table 4.78. Changes of blood glucose levels in 18 hyperglycemic male students

during the study
Parameters Age BL-8 mo 8 mo-12 mo 12 mo-16 mo
() n (min, max) n (min, max) n (min, max)
FBG (mg/dL)
Decrease 9-12 5 (-18.0,-43.0) 1 (-14.0) 3 (-4.0,-7.0)
13-15 12 (-22.0,-90.0) 12 (-1.0,-39.0) 2 (-2.0,-25.0)
Stable 9-12 1
13-15 1
Increase 9-12 3 (3.0,9.0) 2 (1.0, 16.0)

13-15 1 (2.0) 1 (5.0) 10 (3.0,21.0)
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Table 4.79. Changes of blood glucose levels in 24 hyperglycemic female students

during the study
Parameters Age BL-8 mo 8 mo-12 mo 12 mo-16 mo
() n  (min, max) n (min, max) n (min, max)
FBG (mg/dL)
Decrease 9-12 9 (-20.0,-58.0) 3 (-4.0,-12.0) 2 (-3.0,-3.0)
13-15 13 (-24.0,-49.0) 6 (-1.0,-14.0) 3 (-5.0,-11.0)
16-18 2 (-28.0,-36.0) 1 (-17.0) I (-9.0)
Stable 9-12 2 2
13-15 2
16-18
Increase 9-12 4 (2.0,7.0) 5 (1.0, 10.0)
13-15 7 (1.0,15.0) 8 (3.0,18.0)
16-18 1 (14.0) 1 (20.0)
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Table 4.80. Hyperglycemic levels of 42 hyperglycemic students classified by sex,

age, and FBG during the study

By blood glucose levels BL 8 mo 12 mo 16 mo
ADA N (%) N (%) N (%) N (%)

Male

9-12(y)  Normal 5(11.9) 5(11.9) 5(11.9)
IFBG 3(7.1)
DM 2 (4.8)

13-15(y)  Normal 12 (28.6) 13 (31.0) 13(31.0)
IFBG 5(11.9)
DM 8 (19.0) 1(2.4)

16-18 (y) Normal
IFBG
DM

Female

9-12(y)  Normal 9(221.4) 9(21.4) 9(21.4)
IFBG 5(11.9) 0(2.0)
DM 4(9.5)

13-15(y) Normal 13 (31.0) 13(31.0) 13(31.0)
IFBG 6 (14.3)
DM 7 (16.7)

16-18 (y) Normal 2 (4.8) 2 (4.8) 2 (4.8)
IFBG 2 (4.8)
DM

194 of 42 hyperglycemic students
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CHAPTER YV
DISSCUSSION

Our previous study (Leelahagul P, et al 2009: unpublished data) in 820
students of PCCCR found that the prevalence of obesity, hypercholesterolemia,
hypertriglyceridemia, and hyperglycemia were 25.8%, 21.1%, 2.4%, and 11.3%,
respectively. Many studies have demonstrated that the atherosclerotic process begins
in childhood in association with high blood cholesterol levels (62-64). Lipid levels
show a strong familial aggregation that has both a genetic and environmental
component (65). Monogenic disorders including familial hypercholesterolemia and
familial combined hyperlipidemia are expressed in childhood, although adverse diet,
polygenic disorders, and environmental causes (including obesity) are the most
common causes of high cholesterol levels in children.

Healthy diets and regular, adequate physical activity are major factors in
the promotion and maintenance of good health throughout the entire life course.
Unhealthy diets and physical inactivity are two of the main risk factors for raised
blood pressure, raised blood glucose, abnormal blood lipids, overweight/obesity, and
for the major chronic diseases such as cardiovascular diseases, cancer, and diabetes
(26).

This study was designed to evaluate the efficiency of nutritional therapy in
secondary school-age students of PCCCR school on lowering obesity and risk factors
of CVD. Numerous school-based health promotion interventions improved
cardiovascular health, behaviors, and reduced risk factors for CVD (28-35). In 2002,
McMurry RG, et al studied the efficacy of a school-based health promotion
intervention program for African-American adolescents. The results showed that the
intervention program was efficacious in knowledge (p = .0001), exercise (p = .0001),
as well as fruit and vegetable intake (p =.0001) (33). In 2007, Huang SH, et al studied
the effects of a classroom-based weight-control intervention on cardiovascular disease

in elementary-school obese children. The results showed that weight, BMI, body fat,
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TC, TG, LDL, sugar, insulin and HOMA-IR had decreased, but HDL had increased in
the intervention group at the end of study (34). Our study gave a nutrition therapy to
students by nutrition education, individual and group nutrition counseling, and
modification of school meals, using anthropometric assessment, biochemical
assessment, and dietary assessment for evaluation.

PCCCR is a boarding school where some or all students study and live
during the school year with their fellow students and possibly teachers or
administrators. The word “boarding” is used in the sense of “bed and board” that is,
food and lodging. Most boarding schools also have day students who are students that
live off-campus with their families, but PCCCR does not have day students.

PCCCR students reside in 8 provinces of the northern part of Thailand.
PCCCR is secondary science school. For health promotion, some activities have been
motivated in this school, e.g., no smoking, no alcohol, no biking but walk instead.
School meals were modified by control cooking oils, salt, and sugar, restrict organ
meat, egg yolk, serve various fruits after lunch three times a week, prepare food
depend on student’s prefer such as serve instant noodle with meat and vegetables (31).
Moreover, students were recommended to avoid junk foods and snacks, motivated to

drink skim milk.

5.1 Characteristicsof subjects

Subjects in this study consisted of 49 obese, 58 hypercholesterolmic, 13
hypertrigeceridemic, and 42 hyperglycemic students.

Forty-nine obese students (male = 18, female = 31) which classified by
body fat according to sex and age (59) 40.8%, 6.1%, and 20.4% of these obese
students had high LDL, high TG, and high FBG, respectively.

Fifty-eight hypercholesterolmic students (male = 20, female = 38) 34.5%,
3.4%, and 17.2% of these hypercholesterolmic students had high body fat, high TG,
and high FBG, respectively.

Thirteen hypertriglyceridemic students (male = 2, female = 11) 23.1%,
15.4%, and 15.4% of these hypertriglyceridemic students had high body fat, high
LDL, and high FBG, respectively.
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Forty-two hyperglycemic students (male = 18, female = 24) 23.8%, 23.8%,
and 4.8% of these hypertriglyceridemic students had high body fat, high LDL, and
high TG, respectively.

Overweight and obese adolescents are likely to stay obese into adulthood
and more likely to develop diet-related chronic diseases like diabetes, dylipidemia and
CVD at a younger age. Overweight and obesity, as well as their related diseases, are
largely preventable. Prevention of adolescents obesity and other diet-related chronic
diseases therefore needs high priority, especially in one who had multiple CVD risk

factors.

5.2 Effect of dietary counseling

The efficiency of nutritional therapy were evidently improving nutritional
status at second visit, 4mo. The changes were stand still at third visit 8mo. At forth
visit, 12mo, during summer-school holidays, their nutritional status of all groups had
regressed but did not worse than beginning. After nutritional therapy at 16mo, the first
semester of academic year, the nutritional status of all groups had improved but less
than at the first visit, 4mo. In 2008, Kain, J., et al. studied the effectiveness of a
school-based obesity prevention programmed in Chilean children the result shown
BMIZ declined in both genders and all age categories in the intervention group during
the first year (significant only in younger boys). No changes occurred during the
summer, while during the second year, BMIZ increased in boys and girls from both
groups (significant only in the younger control boys) (61).

This nutrition therapy was an effective program to reduce body fat in obese
students, which 14.8% of BL. Moreover, the mean extremities fat percentage in all
parts decreased, especially at right leg and left leg had the highest reduction, 15.9%
and 16.8%, respectively which related to type of exercise, walking at least 30 minutes
everyday. In contrast muscle mass increased 5.5%, 5.7% at right leg and left leg,
respectively. Reducing of body fat and increasing muscle mass indicated that nutrition
education was given accurately, feasible, and practical. In collaboration with school
provided the school meals with high quality and quantity foods suitable for child
growth.



Sawitree Phio-ondee Disscussion / 126

Reductions of serum TC and LDL levels were relative with decreasing of
body fat percentage, weight, and BMI in obese students. These indicated that obese
students reduced their total caloric intake and selected more nutritious foods which
suitable for their nutritional status, these evidences were also observed from their
dietary records.

After nutritional therapy, 16 mo, the mean serum LDL levels of
hypercholesterolemic students decreased 18.2 % of BL. Twenty-nine of 58
hypercholesterolmic students had normal LDL levels, 46 of them had lower serum
LDL levels than BL, average 79.3% of BL. However, twelve of them had higher
serum LDL levels than BL, average 20.7% of BL.

The successful of dietary therapy for hypercholesterolemic subjects was
not depend on their dietary intake but also depend on their causes, especially from
genetic cause the rate reduction of serum LDL was slightly lower than dietary cause.

After nutritional therapy, 16 mo, the mean serum TG levels of
hypertriglyceridemic ~ students decreased 26.5% of BL. FEight of 13
hypercholesterolmic students had normal TG levels, 11 of them had lower serum TG
levels than BL, average 84.6% of BL. However, two of them had higher serum TG
levels than BL, average 15.4% of BL.

However, the mean serum TG levels during the summer period were lower
than those during the study period. This evidence may be explained by the dietary
records of hypertriglyceridemic students which showed that they had consumed more
bread and snacks during school time.

The hyperglycemic students were successful to reduce their fasting blood
glucose at second time of blood test, 8 mo, the values were remained normal level
over period of study.

Some students had rapid decreased body fat from 20% to 8% during summer

due to healthy food prepared by mothers and exercise with family every day.
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CHAPTER VI
CONCLUSION

Cardiovascular risk reduction program in PCCCR were satisfied positive
changes to healthier lifestyle. The classroom-based intervention was conducted in 49
obese, 58 hypercholesterolemia, 13 hypertriglyceridemia , 21 students had FBG 110-
125 mg/dL, and 21 students had FBG > 126 mg/dL age ranged from 12 to 18 years, all
of them receiving the 16 month program of nutrition therapy. The main findings of
this study were the reductions of obesity level and severity of CVD risk factors in
these students by nutritional therapy.

In obese male students, 50% of them : weight decreased range 0.5kg to 9.8
kg, 61.1% of them : BMI decreased range 0.7 kg/m® to 5.3 kg/m’, 88.9% of them :
body fat decreased range 1.5%bw to 15.0%bw, 66.7% of them : LDL decreased range
6.4 mg/dL to 87.2 mg/dL, 33.3% of them : TG decreased range 3 mg/dL to 44 mg/dL,
and 88.9% of them : FBG decreased range 6 mg/dL to 35 mg/dL.

In obese female students, 64.5% of them : weight decreased range 0.1 kg
to 14.9 kg, 77.4% of them : BMI decreased range 0.1 kg/m* to 6.8 kg/m?®, 90.3% of
them : body fat decreased range 0.3%bw to 12.4%bw, 48.4% of them : LDL decreased
range 0.6 mg/dL to 76.8 mg/dL, 45.1% of them : TG decreased range 5 mg/dL to 56
mg/dL, and 80.6% of them : FBG decreased range 2 mg/dL to 52 mg/dL.

In hypercholesterolemic male students, 80% of them : body fat decreased
range 0.5%bw to 12.8%bw, 80% of them : LDL decreased range 7.8 mg/dL to 87.2
mg/dL. In hypercholesterolemic female students, 55.3% of them : body fat decreased
range 0.3%bw to 12.4%bw and 81.6% of them : LDL decreased range 0.2 mg/dL to
79.4 mg/dL.

In hypertriglyceridemic male students, one of them : body fat decreased
1.5 %bw, both of them : TG decreased 36.0 mg/dL and 42.0 mg/dL. In
hypertriglyceridemic female students, 45.5% ofthem : body fat decreased range
0.1%bw to 8.6%bw, 81.8% of them : TG decreased range 5.0 mg/dL to 159.0 mg/dL.
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In hyperglycemic male students, 61.1% of them : body fat decreased range
0.8 %bw to 15.0 %bw, 100% of them : FBG decreased range 16.0 mg/dL to 78.0
mg/dL. In hyperglycemic female students, 66.7% of them : body fat decreased range
0.5%bw to 8.6%bw, 100% of them : FBG decreased range 16.0 mg/dL and 58.0
mg/dL.

In conclusion, this nutritional therapy can reduce obesity and risk factors
of CVD efficiently by simplifying the nutrition education knowledge and providing
suggestions which are easy to understand and practice. Regular follow-up, individual
and class consultation, nutrition boards (both in dormitory and school areas), and
modification of school meals contributed to successful results. Moreover, this
nutritional therapy had benefits to and promoted good health in teachers, parents and
staff of the school, as they learned and applied nutritional concepts to their health. It is
noticeable from this study that the assessment of dietary record by students was not
suitable for the student population, since the compliance of students was low.

However, it did not affect the nutritional therapy in this study.
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APPENDIX C
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