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ABSTRACT

Adolescent obesity is rising in virtually every country of the world.Type2
diabetes is developing at a younger ages. Effective treatment with no associated
medical condition can prevent future complications. Life style modification treatment
consisting of diet ,exercise, psychological behavior and medication treatment
procedure has been effective in modifying lifestyles in obese children. A possible parts
of this treatment is individual behavioral counseling. The purpose of this research to
assess the effectiveness of individual behavioral counseling for obesity as part of a
lifestyle modification treatment procedure.

This study was started in 2002 in 33 abnormal/ impaired glycemic or
hypercholesterolemia children aged 9-19 years at the start of the study. They were
measured before, after 6 months (intensive stage) and afterl2 months (follow-up
period). 18 children received the usual method, simple education with doctor’s advice;
15 children received behavioral counseling with doctor’s advice. Using data from this
study by non-parametric analysis 3 different types of analysis have been made : the
first, tracking life style (i.e. physical activity, nutrition) and anthropometry (BMI,
obesity percentage); the second, analyzing biological factors (i.e. serum lipid, fasting
and post pandrial glycemic) and the third, assessing psychological behavior (i.e.
knowledge, perceived self-efficacy, outcome expectancy, practice and parental
support). The control and experimental group were no different in all aspects
parameters at baseline, after 6 and after12 months. Psychological factors improved in
both groups in the intensive stage and continuously to the follow-up stage, but
biological parameters did not change significantly for either group at either stage. So in
conclusion, in this research individual behavioral counseling was not associated with
any significant differences in outcomes as compared to normal methods of treatment

KEY WORDS : BEHAVIORAL COUNSELING/ LIFE STYLE TRAINING/ OBESE
CHILDREN/GLUCOSE TOLERANCE TEST.
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CHAPTER 1
INTRODUCTION

1.1 Background and problem

All countries in the world shows a higher rate of obesity in children
especially in early the age group(1). Increasing of obesity prevalence is also a
growing problem in Thailand. Together with obesity, its complication such as type
2 diabetes is also increasing(1-3). Many effects to reduce was initiates, mostly in
school (4-16). However inidividually treatment in clinical practice is not
successfully reduced weight. Most of these practices are mainly emphasize in only
general education for all patients(17-19). Individual behavioral counseling was
proposed(20-29) in some unhealthy behaviors such as smoking. All of these studies
indicated that increasing self efficacy can potentiate ability to change lifestyle(19).
If knowledge alone could accomplish changes in health behavior,there would be
many fewer smoker and more exercisers.Enhancing self-efficacy in obese patients,
which has been shown to enhance more exercises(30-32) and choose more fruits
and vegetables(33-34), leading to a decrease or maintain weight, a risk factor for
type 2 DM(35-36). However all of these studies are performed in adult population.
In children, long-term study in behavioral counseling lifestyle is not available .
Furthermore, all of these studies are mainly practice as a group which is not
practical in clinical practice. Therefore, we conduct a study for lifestyle
modification in clinical practice to prove the efficacy of longterm individual
counseling in life style modification of obese children with abnormal glucose

tolerance test.
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1.2 Objectives
Research Hypothesis

Individual behavioral counseling can modify lifestyle of obese children with
abnormal glucose tolerance test and decrease or normalize fasting plasma glucose

and post —prandial plasma glucose.

Research objective
To compare the efficacy of behavioral counseling and nutrition education
in modifying lifestyle of obese children leading to an improving in body

composition and biochemical profiles.
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CHAPTER 2
LITERATURE REVIEW

2.1 Prevalence and comorbidities of obesity in children

Results from the 1999-2002 National Health and Nutrition Examination Survey
(NHANES), indicate that an estimated 16 percent of children age 6-19 years are
overweight (1,36). In 1996, Thai National Health Examinations Surveys found that the
prevalence of Thai obese adolescents was increasing to13.3%(3).

Eventhough body mass index (BMI; kg/m?) is commonly used for
identification and classification of overweight and obesity in adult and children, in
Thailand only percentage of weight for height more than 97" percentile of age-sex
specific growth chart of ministry of public health cooperated with pediatric
endocrinology is used to identify obesity.

It is well known that obesity is a major risk of many metabolic diseases
including diabetes mellitus, hypertension, hyperlipidemia and vascular disease.

The overweight children has greater change for ischemic heart disease than
normal weight children. Reducing body weight can improve insulin sensitivity in both
children and adult(37). Increasing of sleep apnea syndrome was associated with
abdominal adiposity. Other micronutrients such as iron was also reported in obese
children(38). Psychological problems such as an anxiety, negative self-image, social
discrimination and parent ignorant were commonly found in obese children (39-43).
Furthermore polycystic ovary syndrome or PCOS with hyperinsulinemia and
hyperlutineizing hormone is also commonly found in female adolescent leading to
abnormal menstruation and acnes.

Children with high body fat especially abdominal fat ( android obesity) show
malfunction of nutrition metabolism as disproper pancreas work, lower insulin
sensitivity (37,45) and along with higher lipidemia. Hypertension is common occured
(46-49). In adult, high percentage of body fat associate with high risk of ischemic heart
disease, hypercholesterolemia, hyperuricemia which insulin resistance syndrome or

metabolic syndrome components (51-52).
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2.2 Obesity associates with insulin resistance syndrome

Four lines of evidence are showing that obesity contributes to development of
type 2 diabetes in adolescence and adult . First, insulin sensitivity in prepubertal and
pubertal children correlate inversely with BMI and percentage body fat (52). Second,
severe obesity is associated with high rates of glucose intolerance in prepubertal and
pubertal children and adolescents as well as increasing rates (4%) of unsuspected
type 2 diabetes in children (53).Third, the absolute level of BMI correlate with
cardinal features of the metabolic syndrome (obesity , hypertension, hyperinsulinemia
and dyslipidemia).Finally, obesity and hyperinsulinemia in children predict the
development of type 2 diabetes in adolescence and adulthood (52-55).

Recent studies from the US. indicate that between 8 and 45% of recently
diagnosed diabetes in the young is due to type 2 diabetes (56). The highest prevalence
of type 2 diabetes in children has been reported from Japan (57). In Thailand, among
newly diagnosed diabetic children and adolescents in Bangkok, type 2 diabetes
increased from 5% of all cases during 1986-1995 to 17.9% during 1996-1999 (2).
Obesity has been on the rise in the adolescent age, which might have a causative role
for the rising prevalence of diabetes in the young (55,58-63). The development of
type 2 diabetes in subjects at risk is determined by the interplay of environmental and
genetic factors, with nutrition playing a predominant role. The central role of obesity
in the development of type 2 diabetes in children and adult is well established (64).

A recent survey in Thailand has shown that obesity among school children was
related to increased high-caloric diet consuming (65-66) and skipping breakfast (67)
together with decreased physical activity (68-69). With the emerging epidemics of
diabetes and obesity, it is likely that type 2 diabetes could occur in children. This
report highlights the need to look for intervention of type 2 diabetes in children.

2.3 Interventions of obese children

Under the growth and development circumstances, obese children need
physical activity intervention apart from diet control.

Some diet regimens are usually not successful in the long-term (> 12 months).
For examples; Atkin’s formula (low carbohydrate and high protein diet) could reduce

weight in adults for 12 weeks. There was no difference between functional foods and
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water in reducing weight without caloric restriction. The example of functional food in
those study were greentea and glucomannan (69-70).

There are numerous studies that have attempted to increase child or adolescent
physical activity by implementing school-based interventions in physical education
(71-73). These school-based intervention studies have enjoyed some success (71,74-
75) but as a result of pressure to pass standardized tests, the school time allocated to
physical education has been reduced (4-5).

Non-curricular approaches, defined as interventions that do not focus upon
modifications to school physical or health education(6). The vast evidence from the
studies regarding to school break period showed increasing physical activity 17 to
60% (7). Active travel to school increased physical activity (8-9).Either walking or
cycling to school was unsuccessful (10-12).The explanations of these were parent’s
fears for children safety, and the lack of pathways for walking or cycling (13-14). Day
camps during summer vacation were unsuccessful in long-term sustainability as well

(15- 16). We may need more innovative and holistic approaches.

Studies in Thailand, using education programs with the rational action theory
of Fishbein &Ajzen on weight control in obese of secondary school for 1 year showed
weight and skin fold thickness reduction (76). The health education program with self-
efficacy technique is effective (77-79).

Today’s major health care problems are from increasing chronic individual
behavior (80). Prevention at all levels primary (preventing disease), secondary (early
diagnostic) and tertiary (preventing or slowing deterioration) requires active
participation by the patient with guidance and support from the clinician. The obese
children must take responsibility for carrying out the day-to-day preventive behaviors,
accurately reporting progress to the clinician , and discussing health-related problem

An underlying principle of patient education and counseling is that knowledge
is necessary but not sufficient to change health behaviors. If knowledge alone could
accomplish changes in health behavior, there would be many fewer smokers and more
exercisers. Patient education involves more than simply telling people what to do or

giving them an instructional pamphlet.
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Few studies compare the efficacy of different types of counseling. The
following recommendations have been chosen to use in changing certain health
behaviors.

These recommendation including, framing the teaching to match the patient’s
perceptions, fully inform patients of the purposes and expected effects of interventions,
suggestion small changes rather than large ones, and give a specific and informational
instructions. All of then will generally lead to a better compliance. Most of the
suggested strategies can be incorporated into the practice setting without changing
existing practice patterns. It is sometimes easier to add new behaviors than to eliminate
established behaviors. Thus, if weight loss is a concern, the fourth suggestion is
beginning with moderate physical activity which may be more effective than
suggesting a change in current dietary patterns. Linking new behaviors to old
behaviors and use the power of the profession is also a good recommendation. Patients
see clinicians as health experts, and they regard what the clinician says as important.
Asking patients to describe how to integrate this new behavior into their daily schedule
and monitoring progress through follow-up contact will improve the effectiveness of
clinical counseling.

Intensive behavioral counseling were successful in adults, but necessary for
children. The children have had a shorter time to accumulate the old behavior than in
adults. The intensive care to change behavior could be successful. Here, our intensive
care is ‘ the individual counseling’ aiming to modify obese children’s behavior. With
self-efficacy and social support techniques, we measure the efficacy of intervention
compared, between individual counseling and with the conventional care (doctor’s

advices and simple nutritional education from nutritionist).

2.4 Behavioral modification combine with nutritional education or
multidisciplinary.

Diet and exercise plus behavioral counseling method can modify obese
children’s chronic behavior, it was up-to-date and interesting (-2005).
Multidisciplinary is the best intervention to improve lifestyle in order to reduce weight.

There have been reliable studies to confirm this. In primary care clinic, most found in
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adults and children had not been yet found.

The use of behavioral counseling method is commonly found in other
interventions such as diet, exercise or drugs because of its accomplishment. For
example, in USA, it has been found that there was not difference between diet,
exercise with behavior modification in high intensity care (48 weekly session) after 6
months and maintained to one year (83).

In adults, in Finland, the individual plus group counseling with high intensity
could reduce BMI more than normal advice(82). Other studies have proven the
behavioral modification compound; Fenfuramin and Phentermin could reduce weight
within 1 month (84). In biochemistry aspects, individual counseling could reduce total
cholesterol and LDL-C greater than usual care (85). In Sweden, “high intensive visit”
(for 6 sessions per year) took more advantage in reducing plasma total cholesterol than
“lower intensive visit” (for 4 sessions per year) (86)

In children, there has been a non-randomized control trial (RCT) in teenagers
in which BMI declined from 34.1 + 4.8 kg/m * to 29.4 kg/m” within 10 months and the
reduction incidence of diabetes and weight for height percentage directly associated
with changes in lifestyle by behavioral counseling and effective than usual advice(87)
or family group(83). Sibutamin drug plus behavioral counseling with hypocaloric diet
(800 Cal.) and exercise could show a weight loss weight of 10.3 kg or as BMI 3.6
kg/m®. This was greater than the placebo control at 2.4 kg or 0.9 kg/m2 (89).

In non-RCT, multidisciplinary team in Austria could change the obese teenager
lifestyle and reduce BMI within 7 months in individual plus group design (90).

Gender influences to controlling weight.

In France, comparing the boys and girls, the boy could reduce weight (fat mass)
with kinetics at a markedly greater rate the girls (92).

Counseling : Practical in clinic

Intensive, behavior -based weight loss programs for children have proved
successful in clinical studies (93) but these approaches have not yet been translated
into effective in primary care. In 1996, the Maternal and Child Health Bureau
(MCHB), Health Resources and Services Administration (HRSA), Department of
Health and Human Services (DHHS), and the National Center for Education in
Maternal and Child Health (NCEMCH) convened a committee of experts in childhood
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obesity to recommend the medical, emotional, and behavioral evaluations that should
precede efforts to control weight, and appropriate intervention approaches shown to be
successful in comprehensive behavior programs(94). Although the effectiveness of the
recommendations has not yet been tested, they represent the best available guide for
practice.

Effective patient participation requires education, motivation ,and counseling .
While busy clinicians cannot fill all the educational needs, they can be pivotal in
starting and guiding the process. To persuade patients to change their behavior, it is
first necessary to identify their beliefs relevant to the behavior and to provide
information based on this foundation(95). Such knowledge aids the development of
culturally specific health teaching. A fixed message will not be effective for all
patients. By fitting teaching and recommendations to patients' perceptions of their own
health and ability to change, clinicians can enhance self-efficacy, which has been
shown to improve health behaviors and health status (18).

A growing body of evidence suggests that when people have confidence that
they can affect their health, they are more likely to do so than those without such
confidence (17). The rationale for this suggestion comes from self- efficacy theory.
Successful persuasion involves not only increasing a patient's faith in his or her
capabilities, but also structuring interventions so that people are likely to experience
success (96).

Behavioral counseling can be tailored to individual needs; for example, some
patients will not attend group classes, and others may have inflexible work schedules It
is also important for the clinician to follow up on referrals to monitor progress and
support continued compliance (96).

2.4.1 Behavioral counseling

The U.S. Preventive Services Task Force (USPSTF) recommendations on
counseling to promote a healthy diet in primary care patients and the supporting
evidence updates the 1996 recommendations contained in the Guide to Clinical
Preventive Services, second edition (97-98). The complete information is further
available through the USPSTF web site (www.preventiveservices.ahrq.gov) and the

National Guideline Clearinghouse™
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This behavioral counseling intervention is set for two reasons: first, simple
acknowledgement cannot make obese people much concerned or recognized the need
for healthy diet and exercise. Second, counseling could maintain new healthy behavior
and be used in primary routine intervention.

The strength of this evidence, however, is limited by reliance on self-reported
diet outcomes, limited use of measures corroborating reported changes in diet,limited
follow-up data beyond 6 to 12 months. The USPSTF recommends intensive behavioral
dietary counseling for adult patients with hyperlipidemia and other known risk factors
for cardiovascular and diet-related chronic disease. Intensive counseling can be
delivered by primary care clinicians or by referral to other specialists, such as
nutritionists or dietitians. Intensive counseling interventions that have been examined
in controlled trials among at-risk adult patients have combined nutrition education with
behavioral dietary counseling provided by a nutritionist, dietitian, or specially trained
primary care clinician (e.g., physician, nurse, or nurse practitioner).

The intervention was considered in three dimensions as;
- group or individual
- components (diet, exercise, behavior )

- intensity (low, moderate, high)

2.4.2 Clinical Considerations

Several brief dietary assessment questionnaires have been validated for use in
the primary care setting (99-100). These instruments can identify dietary counseling
needs, guide interventions, and monitor changes in patients’ dietary patterns. However,
these instruments are susceptible to the bias of the respondent. Therefore, when used to
evaluate the efficacy of counseling, efforts to verify self-reported information are
recommended since patients receiving dietary interventions may be more likely to
report positive changes in dietary behavior than control patients (101-104).

Effective interventions combine nutrition education with behaviorally-
oriented counseling to help patients acquire the skills, motivation, and support needed
to alter their daily eating patterns and food preparation practices. Examples of
behaviorally-oriented counseling interventions include teaching self-monitoring,

training to overcome common barriers to selecting a healthy diet, helping patients to
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set their own goals, providing guidance in shopping and food preparation, role playing,
and arranging for intra-treatment social support. In general, these interventions can be
described with reference to the 5-A behavioral counseling (105);

- Assess: Ask about/ assess behavioral health risk (s) and factors affecting
choice of behavior change goals/ methods.

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

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

- Assist: Using behavior change techniques (self-efficacy), 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).

- 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.

Three degrees of counseling intensity are:

(1). Low intensive counseling, visit 1 time for at least 10 minutes.

(2). Medium intensive counseling, visit 1-6 time for 10-30 minutes.

(3). High intensive counseling, visit more than 6 times for more than
half an hour.

The largest effect of dietary counseling in asymptomatic adults has been
observed with more intensive interventions (multiple sessions lasting 30 minutes or
longer) among patients with hyperlipidemia or hypertension, and among others at
increased risk for diet-related chronic disease. Effective interventions include
individual or group counseling delivered by nutritionists, dietitians, or specially trained
primary care practitioners or health educators in the primary care setting or in other
clinical settings by referral. Most studies of these interventions have enrolled selected
patients, many of whom had been known to have diet-related risk factors such as

hyperlipidemia or hypertension. Similar approaches may be effective with unselected
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adult patients, but adherence to dietary advice may be lower, and health benefits
smaller, than in patients who have been told they are at higher risk for diet-related
chronic (106).

Little is known about effective dietary counseling for children or adolescents
in the primary care setting. Most studies of nutritional interventions for children and
adolescents have focused on non-clinical settings (such as schools) or have used
physiologic outcomes such as cholesterol or weight rather than more comprehensive
measures of a healthy diet (107-108).

2.4.3 Effectiveness of Routine Counseling in Clinic

The USPSTF found 9 fair to good quality randomized controlled trials of
behavioral dietary counseling in unselected populations in primary care settings. The
majority of these interventions focused on change in more than one nutrient (i.e.,
fat/saturated fat, fruit/vegetables, and/or fiber) (101,103,109-111). Most of these trials
combined basic nutrition education with behaviorally-oriented counseling to help
patients acquire the skills, motivation, or support needed to alter their daily eating
patterns and food selection and preparation practices. Duration of interventions lasted
from 1 week to 1 year. No controlled trials with children or adolescents were
identified.

The 9 studies varied in the amount of face-to-face counseling involved. Two
studies of medium-intensity interventions evaluated multiple face-to-face sessions of
behavioral dietary counseling provided in the primary care setting by a dietitian or
nutritionist, or by a primary care physician or nurse practitioner who had received brief
training in dietary counseling (111-112). These interventions involved 2 to 3 group or
individual sessions lasting 30 minutes, with follow-up visits at 1 and 3 months. Baron
et al reported an 84% patient recruitment/participation (112).

Seven studies involved little or no face-to-face counseling and placed greater
emphasis on patient self-help materials, manuals, and varied forms of interactive
health communication. Two were studies of low-intensity interventions that combined
brief (about 5 minutes) face-to-face counseling sessions with a primary care physician
or nurse with self-help materials (109-113). Three others were studies of low-intensity
interventions that relied either on mailed self-help materials (109) or on health

behavior change messages delivered via an automated computer-based voice system
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(114). Campbell et al (109) found significantly greater benefits from tailored than non-
tailored self-help materials; Lutz et al (113) did not. The remaining 2 were medium-
intensity interventions that combined a computer-generated personalized letter and
motivational phone call(s) from a trained health educator with a series of self-help
mailings and newsletters (103,114).Patient recruitment and participation in this second
group of studies ranged from 16% (36) to 80% (27) with most in the 40% to 70%
range.

The USPSTF also reviewed 2 additional studies that enrolled predominantly
healthy premenopausal women, a large proportion of whom were overweight or obese.
These studies employed high-intensity interventions involving multiple dietitian-led
individual (14) or group (35) counseling sessions. One intervention extended over a 6-
month period and aimed at increasing fruit and vegetable intake (106); the other
extended over a 5-year period and focused on dietary fat reduction. Both trials reported
large treatment effects in self-reported dietary behavior at 6-month post-intervention
follow-up, and both reported favorable changes in biological risk factors or markers.
However, participants in these studies were highly selected and motivated volunteers.
The USPSTF concluded that results could not be generalized to more representative
primary care populations.

Individual behavioral counseling is almost used routinely in stopping smoking
or decreasing sedentary lifestyle as shown by The Canadian Task Force on Preventive
Health Care (98).

Limitation included loss of follow up (rates varied from 5-38%) and differential
attrition between treatments (35).

2.4.4 Self-efficacy

2.4.4.1 Perceived Self-efficacy is defined as people's beliefs about their
capabilities to produce designated levels of performance that exercise influence over
events of performance that exercise influence over events that affect their lives. Self-
efficacy beliefs determine how people feel, think, motivate themselves, and behave.
Such beliefs produce these diverse effects through four major processes. They include

cognitive, motivational, affective, and selection processes (115).
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A strong sense of efficacy enhances human accomplishment and personal
well being in many ways. People with high assurance in their capabilities approach
difficult tasks as challenges to be mastered rather than as threats to be avoided. Such
an efficacious outlook fosters intrinsic interest and deep engrossment in activities.
They set themselves challenging goals and maintain strong commitment to them. They
heighten and sustain their efforts in the face of failure. They quickly recover their
sense of efficacy after failures or setbacks. They attribute failure to insufficient effort
or deficient knowledge and skills which are acquirable. They approach threatening
situations with assurance that they can exercise control over them. Such an efficacious
outlook produces personal accomplishments, reduces stress, and lowers vulnerability
to depression.

Source of self-efficacy belief (116)

People's beliefs about their efficacy can be developed by four main
sources of influence. The most effective way of creating a strong sense of efficacy is
through mastery experiences. Successes build a rebust belief in one's personal efficacy.
Failures undermine it, especially if failures occur before a sense of efficacy is firmly
established.

If people experience only easy successes they come to expect quick
results and are easily discouraged by failure. A resilient sense of efficacy requires
experience in overcoming obstacles through perseverant effort. Some setbacks and
difficulties in human pursuits serve a useful purpose in teaching that success usually
requires sustained effort. After people become convinced they have what it take to
succeed, they persevere in the face of adversity and quickly rebound from setbacks. By
sticking it out through tough times, they emerge stronger from adversity.

The second way of creating and strengthening self-beliefs of efficacy is
through the vicarious experiences provided by social models. Seeing people similar to
oneself achieve success by sustained effort raises observers' beliefs that they too
possess the capabilities to master comparable activities to succeed. If people see the
models as very different from themselves their perceived self-efficacy is not much
influenced by the models' behavior and the results they produce.

Modeling influences do more than provide a social standard against

which to judge one's own capabilities. People seek proficient models who possess the
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competencies to which they aspire. Through their behavior and expressed ways of
thinking, competent models transmit knowledge and teach observers effective skills
and strategies for managing environmental demands. Acquisition of better means
raises perceived self-efficacy.

Social persuasion is a third way of strengthening people's beliefs that
they have what it takes to succeed. People who are persuaded verbally that they
possess the capabilities to master given activities are likely to mobilize greater effort
and sustain it when problems arise. To the extent that persuasive boosts in perceived
self-efficacy lead people to try hard enough to succeed, they promote development of
skills and a sense of personal efficacy. Successful efficacy builders do more than
convey positive appraisals. In addition to raising people's beliefs in their capabilities,
they structure situations for them in ways that bring success and avoid placing people
in situations prematurely where they are likely to fail often. They measure success in
terms of self-improvement rather than by triumphs over others.

People also rely partly on their somatic and emotional states in judging
their capacities. They interpret their stress reactions and tension as signs of
vulnerability to poor performance. In activities involving strength and stamina, people
judge their fatigue, aches, and pains as signs of physical debility. Mood also affects
people's judgments of their personal efficacy. Positive mood enhances perceived self-
efficacy, and despondent mood diminishes it. The fourth way of modifying self-beliefs
of efficacy is to reduce people's stress reactions and alter their negative emotional
proclivities and misinterpretations of their physical states.

2.4.4.2 Outcome expectancy is defined as the consequence of an act and
not the act itself. Each has a separate and distinct impact on individual behavior and
affect, although Bandura (117) states that self-efficacy typically has a larger effect.
Additionally, self-efficacy is proposed to have a direct impact on outcome expectancy.

The value of expectancies lies in the notion that not only is there a direct
relationship between expectancies and behavioral and affective outcomes, but that the
relationship is causal (118). Self-efficacy theory proposes that these expectancies are

primarily a result of enactive mastery, verbal (i.e., social) persuasion and emotional
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arousal. Such a notion implies that self-efficacy and outcome expectancy actually

serve as mediating variables (119-120).

Person--------——————--- - Internal Behavior -- - -----———- > Behavior Result

Efficacy expectation or Outcome expectation

perceived self-efficacy

Figure 2.1 The characteristics of self-efficacy the difference between efficacy

expectation or perceived self-efficacy and outcome -expectancy (121).

outcome-expectancy

high low
perceived self-efficacy high | absolute behavior result  trend to enact
Low | trend to enact trend to enact

Figure 2.2 The relationship between perceived self-efficacy and outcome -

expectancy (121).

Social cognitive theory views stress as low efficacy to exercise control over

aversive threats and taxing environments (122).

2.4.4.3 Immunity and biochemical effects in stress (122)
Self efficacy mediates their impact on immune functioning ; immune
cells through opiod receptors. These receptors are blocked by stress, it may lost of

immunosuppressive power.

Exposure to stressors is accompanies by impairment of the immune
system decreased lymphocyte proliferative response to mitogen stimulation, reduced
number of helper T lymphocyte and natural killer cell activity, weaker immunological
control over latent herpes viruses, depressed interferon production and poorer DNA

repair in lymphocytes exposed to X-radiation
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Catecholamine are neurotransmitters that play a crucial role in brain —
body mechanisms and in stress related hormones that mobilize body systems to deal
with perceived threats. If efficacy is weakened and stress continue, then epinephrine

norepinephrine and dopamine are rising.

2.4.4.4 Measurement of Self-efficacy

Evidence of the predictive ability of self-efficacy in children has been
demonstrated in cognitive tasks, such as mathematics achievement and other learning
activities, and in social adaptation, such as childhood resiliency (123-126). Reliable
and valid measures of self-efficacy among adolescents have been identified as strong
predictors of assessment of dietary and exercise-related self-efficacy has been reported
among samples of adults (127-129). However, assessment of dietary self —efficacy
among children has been essentially ignored in the scientific literature. Given the
central role of self-efficacy in the theoretical underpinning of chronic disease
prevention programs for children and adolescents, reliable and valid measurement of
health-related, content specific, self-efficacy is critical to thorough understanding of
the behavior change process. Guy S. Parcel studied (130) the health behavior
questionnaire (HBQ) which was developed and pilot tested to measure several
psychosocial constructs such as knowledge, perceived support, self-efficacy, and usual
behavior related to diet and physical activity among elementary school children. To
optimize the potential for reliable and valid assessments of latent constructs, items
should be formulated within a theoretical framework (131). For Child Dietary Self-
efficacy Scale (CDSS) development, Social Cognitive theory (18) guided the
development process for all items. In addition, items included in any instrument also
must adequately sample the content domain of interest to ensure content validity. To
maximize predictive ability , content domain of the self-efficacy measure should
closely correspond to the behavior of interest.

Self-efficacy items were written to represent common food choices that,
if acted on, could potentially lower fat and sodium intake among this age group. The
item stem always began with “How sure are you...” Responses used a three-point,
Likert-type format with the options not sure , a little sure or very sure. The test-retest

correlation for usual food choice scale was slightly lower (= 0.58) CDSS can be used
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to evaluate nutrition education programs focused on improving children’s beliefs in
their ability to eat foods lower in fat and sodium. The scale is not intended as a general
scale to evaluate all nutrition education programs. Measurement of dietary self-
efficacy should not be used to substitute for measurement of dietary behavior.
Although self-efficacy is conceptualized as a determinant of dietary behavior, other
cognitive and environmental factors likely influence dietary behavior

Example

How sure are you that you can eat food without adding salt?

a. not sure

b. a little sure

c. very sure (130)

2.4.5 Theory of reasoned action

In the theory of reasoned action, perceived behavioral control is defined
and measured in terms of perceived ease or difficulty in performing a required behavior.

Perceived difficulty is a relational concept involving perceived capability
to fulfill perceived task demands. The less efficacious people judge themselves to be,
the more difficult the task will appear to them. Indeed, the research of Dzewaltowski
(132) indicates that perceived behavioral control corresponds to the self-efficacy
determinant, as suggested by Ajzen (133). In some studies, the constructs appear to
differ, but the measure of perceived behavioral control is a confounded one that bears
little resemblance to perceived difficulty. For example, some researchers combine
intentions with perceived efficacy of the behavioral strategy rather than measuring
perceived difficulty (134). Others include a mixture of knowledge of what to do, ability
to influence outcomes, and understanding of social expectations, which also have little
to do with perceived difficulty (135). Still others treat perceived efficacy as perceptions
of task difficulty, which is actually Ajzen’s operationalization of perceived control
(136). Barring insurmountable environmental constraints, highly self-efficacious people
may view certain undertakings as inherently difficult but believe firmly that they can
succeed through ingenuity and perseverant effort. This is precisely what characterizes
notable achievers, innovators, and social reformers. Comparative tests of the two

constructs should use measures that are equivalent in scope but differ in whether they
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center on perceived capability or perceived difficulty. Moreover, efficacy beliefs should
be measured against levels of challenge rather than by a few indefinite items.

Ajzen has extended the conceptual model of reasoned action by adding
perceived behavioral control (133). The research of Dzewaltowski(132) indicates that
perceived behavioral control essentially measures people’s sense of personal efficacy.
Hence, when perceived self-efficacy is included as a predictor, perceived behavioral
control makes no independent contribution to performance. In comparative tests, the
expended model, which is called the theory of planned behavior, has greater predictive
power than the original version without the efficacy-like determinant (133). Beliefs in
personal efficacy affect behavior both directly and by influencing intention. Given that
perceived self-efficacy affects thinking, motivation, and affective states, all of which act
upon behavior, it is not surprising that intention is not the sole proximal determinant of
behavior. The move from intention to action is far from automatic. These other factors
can overrule the best of intentions.

2.4.6 Social support theory

Social Support plays an important role for the development of social

mentality. Israel (137) defined social support as a social network comprising specific
group of people with different nature as follows :

Nature of the structure includes the relationship within the network with

size and density of its members.

Nature of the relationship includes frequency and interaction between the

group members on giving and taking.

Nature of the duty of the members includes the support with materials,

information and to maintain relation
Social support includes reaction to the physical, emotional and social
requirements arising from an interaction among the group members; in other words,
social support is the interaction in various dimensions such as sources of support, types
or frequencies of the support

Level of social support

Gottlieb (138) divides social support into 3 levels:
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-Macrolevel includes participation in social activities to be measured by
degree of relationship with social institutions, the voluntary and the informal way of
living in society.

-Mazzolevel involves social structure and social functioning to be
measured by degree of a regular relationship among the group members, friends,
colleagues who can provide advice, material support, friendship, moral support and
appreciation.

-Microlevel involves the importance of close and intimate relationship; it
is believed that the quality of relationship is more valuable than the quality , size and
frequency of relationships. This kind of relationship includes husband, wife and family
members who are closely associated, giving moral support, love and care which is
effective support.

It may be said that social support resources are of both primary and
secondary groups; the most important is a primary group consisting of family members
and relatives at the time of their illness and health improvement especially emotional
support given by their spouse. The secondary group also plays a supporting role
doctor, nurse and other officials involved to provide comprehensive public health

information to the group.

2.5 Education

Education including nutrition suggestions and physical activity
suggestions;

The traditional has higher specific principle; it has become empowerment
education. The empowerment education had been defined by Rapaport (139) as a
process by which individuals gained mastery over their lives. Then, empowerment is
the process by which individual is able to take such power and act effectively in
transforming his life and environment

Empowerment of people to enhance their own health was suggested by WHO
(140) as the ultimate goal of self-care strategy which can enhance self-efficacy belief..
The WHO definition of health promotion embodies many of these characteristics to
increase control over the determinant of health, “ partly through political action in

creating a healthier environment” (141).The principle of empowerment education
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occurs from relationships between learner and educator, and concrete experiences of
the learner.

The process of empowerment education model is as follows (141):

1. Experiencing is the core of learning .It includes all what we experience from
doing, listening, feeling, seeing, hearing. Real and significant experience can be
stimulated by films, role-plays, booklets.

2. Naming experience is the second stage in the learning process, describing the
experience; what happened; what did I feel; how was this experience significant; what
do I not understand about it.

3. Analysis. The learner makes decision about what is similar in this situation
to others that have been experienced? This is a way to help the learner reach their goal.

4. Planning. the learner develops the previous experience into the strategy for
carrying out his action.

5. Doing. This includes testing, the new experience again. If the result is

positive, he feels happy to achieve the goal.

/’g(perience
Doing \

Naming experience

Planning /

Figure 2.3 The empowerment/Learning process

2.5.1 Nutrition Suggestion
Food based dietary guidelines for Thai populations (142).
Good nutrition is essential for the healthy status of Thai populations.
‘Food Based Dietary Guidelines for Thais’ recommendations for Thais was published
by the Thai Public Health Ministry in cooperation with Mahidol University and other

related organizations. It concerned Thai cultural practices, local dietary patterns and



Fac. of Grad. Studies, Mahidol Univ. M.Sc.(Nutrition) / 21

these dietary guidelines, reproduced in the ‘Nutrition flag’ pamphlet are used for
simple education in this study. The nutritional levels recommended are:

Energy: set 3 levels as 1,600, 2,000 and 2,400 kcal.

Protein: lipid: carbohydrate = 10-15: 20-30: 55-65

Cholesterol <300 mg

Dietary fiber = 25 gram / day (children 6-20 year = age (year) + 5 gram)

Vitamins: A, B1, B2, C > 70% Thai RDI and RDA

Minerals: Calcium, Iron > 70% Thai RDI and RDA

This research uses the program INMU ND II of the Nutritional
Institute®, Mahidol University (143). Calculation from database and received nutrition

among not less than 70 percent by RDA and RDI.
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Table2.1 shows quality of portion sizes in many nutrition by energy determination

Food group 1 Portion Energy (kcal)
1,600 2,000 2,400
Rice-bread

-rice,polished -Yacup = 60 gram 8 10 12
-glutinous rice -Ya cup = 30 gram
-bread -1 sheet = 30 gram
-noodle, rice, small size -Y% cup = 60 gram
-noodle, rice, big size

-%2 cup = 60 gram
Meat -1 spoon = 15 gram 6 9 12
-chicken, meat, pork, fish
-seed, pulses, nuts -1 spoon = 15 gram

-6 spoon = 90 gram
-soybean curd ,white or | -2 spoon =20 gram
yellow, soft
-chicken egg -Y5 egg =25 gram

Vegetable
-cooked, vegetable -Y5 cup = 40 gram 4(6) 5 6
Fruit 3(4) 4 5

-rambutan -4 big unit = 76 gram
-rose apple - 2 big unit = 128 gram
-Tangerine (Mandarin) - 2 middle unit= 136 g.
-guava -’ middle unit =124 g.
-pineapple -6 pieces = 108 g.
-mango, unripe -Yaunit= 128 g.
-mango, ripe -Younit=44 g,
-banana, Hom variety -%unit =44 g.
-banana, Nam-wa variety -1 small unit =40 g.
-banana, Kai, variety -1 middle unit =40 g.
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Table 2.1 shows quality of portion sizes in many nutrition by energy determination

(continue).
Food group 1 Portion Energy (kcal)
1,600 2,000 2,400
Milk
-milk, fermented, Betagen -1 glass =250 cc. | 2(1) 1 1

-milk, whole, UHT

-milk, whole,
UHT,sweetened

-milk, low fat, UHT

-milk, whole, pasteurised,
sweetened

-milk, whole,sterilized
-yoghurt, cream

-yoghurt, cream, milk mixed

with low fat milk

Fat

-oil -1 coffee spoon 5 7 9
Sugar

-cane sugar - 1 coffee spoon 4 6 8

Fasting or extreme caloric restriction is not advisable for children. Not
only is this approach psychologically stressful, but it may adversely affect growth and
the child's perception of "normal" eating. Balanced diets with moderate caloric
restriction, especially reduced dietary fat, have been used successfully in treating obesity
(144). Nutrition education may be necessary. Diet management coupled with exercise is

an effective treatment for childhood obesity (145).
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2.5.1.1 Nutritional related physiology

Growth and development during puberty are marked by changes in
weight , height, and body composition. These changes, in turn, influence an
adolescent’s nutrition needs. The process of sexual maturation during puberty is
usually described with the five stage classification developed by Tanner: Stage 1 is
prepubertal, and Stage 5 indicates adult status (146).

Girls generally begin puberty sooner than boys and experience their
growth spurt at an earlier age. Early adolescence for girls begins between 10-12 years
with peak height velocity at about age 12 or Tanner Stage 3. Boys generally begin
puberty between 11-13 years and experience their growth spurt at about age 14 or
Tanner Stage 4. Young men often achieve an adult height greater than young women
because boys grow prepubertally two years more than girls and have a longer period of
growth once puberty starts. Feet and hands usually grow first, then the legs, trunk,
shoulders, and chest. The end of skeletal growth is marked when the epiphyses of the
long bones fuses-for girls at about age 16 and for boys at age 18.

Body composition also changes during puberty. Lean body mass doubles
in boys between 10-17 years. Percent of body fat decreases in boys during their height
spurt but increases thereafter to about 12% of body weight by late puberty. In contrast
with boys, girls gain proportionately more fat than boys and have a continuous
increase in body fat during puberty. Total body fat is about 23% of body weight by late
puberty.

Adolescence is a dynamic period of growth that includes physical,
psychological, intellectual, and social changes(147). The goals of nutrition
management during the adolescent years are to provide adequate nutrient intake for
normal growth and development during puberty and to maintain an adequate
nutritional state that promotes health and prevents disease after physiological growth is

complete.

The energy requirements of children increase rapidly because they are
growing quickly and becoming more active. They have a high energy requirement for
their size. To achieve this energy intake, foods which are high in energy (and also rich

in nutrients) and eaten as part of small and frequent meals may be necessary for
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younger children (e.g. 4-6 year olds), who do not have large enough stomachs to cope

with big meals.
2.5.1.2 Energy

Calorie Unit

A measure of energy from food. Also the amount of heat required to
raise the temperature of 1 gram of water 1° C (1000 calories = 1 kilocalorie). An
interesting fact: When we see "Calories" on a food label it is actually measuring
kilocalories, although the prefix "-kilo" is dropped and the "c" is capitalized—

"Calories."

In the Holliday-Segar method (148) and electrolyte requirements are
empirically based on the caloric needs of the average hospital patient. This caloric

expenditure is approximated based on body weight as seen in table 2.2:

Table 2.2 Caloric calculation demand daily for adolescents : Holliday-Segar formula

Relation of Body Weight to Caloric Expenditure

For each kilogram in this range Daily caloric cost per kilogram

(ideal body weight in w/h growth chart)

1-10 kg 100 kcal/kg/day
11-20 kg 50 kcal/kg/day
>20 kg 20 kcal/kg/day

Adolescents of the same age and sex may have different energy needs
based on their activity level and stage of growth. An initial estimate for calories that
relates more closely to physiological age can be obtained by calculating kcal/cm height
(147). This is determined by dividing the Recommended Dietary Allowance (RDA)
for energy for age and sex by reference height (149) in table and then multiplying

kcal/cm by the adolescent’s height. If height is not available or cannot be measured
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accurately, the RDA for kcal/day may be used (149-150). Thereafter, periodic
adjustments in caloric intake are made to maintain an appropriate weight for height.

2.5.1.3 Protein

Protein needs for adolescents also relate more to the teenager’s size
than chronological age. The RDA for total protein intake ranges from 44 g to 56 g per
day or 7% to 8% of calories (149).Thai RDA is 1-1.5g/kg body weight depend on
stress condition. Like energy, a more specific calculation of protein requirements can
be determined based on the reference height for each age category. Conditions that
increase an adolescent’s risk for inadequate protein intake are eating plans that
eliminate or severely limit meat, poultry, fish, and/or dairy products; eating disorders;
chronic dieting; some medical problems (such as inflammatory bowel disease; and
pregnancy).

2.5.1.4 Minerals

Mineral needs increase as the adolescent grows. Calcium, iron, and
zinc are of particular importance for growth during adolescence, and dietary intake of
these minerals is frequently inadequate.

Calcium

Cow’s milk can protect bone fracture from low bone density, not
drinking milk -at-birth people rather risk of this symptom most in prepuberty (151)
and calcium rich food (152) combine without alcohol consumption (153) are related to
lower body fat .The accelerated skeletal and muscular development during adolescence
makes this stage of life a critical time for bone growth and deposition of calcium.
Promoting optimal bone mass during adolescence will help decrease the risk of
osteoporesis in later life. The requirement for calcium increases with the growth of
lean body mass and the skeleton and varies with the stage of growth and height (154).
The revised Adequate Intake (AI) is 1,300 mg/day for both sexes from 9-18 years of
age. The National Institute of Health Consensus Conference in 1994 recommended
1,500 mg/day to help achieve peak bone mass in early adulthood. Average mean
calcium intake for males and females 12-19 years is 1,200 mg/day and 800 mg/day
(about 2/3 of RDA), respectively. Teenagers who omit dairy products for any reason
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(food dislikes, chronic dieting, eating disorders, vegan eating patterns, and/or lactose
intolerance) require nutrition guidance to ensure optimal intake .

[ron

The need for iron increase during puberty with the increase in muscle
mass and blood volume. In the female, there is additional need secondary to iron losses
from menstruation. The RDA for males and females 11-18 years is 12 mg/day and 15
mg/day, respectively (149). However, the average concentration of iron in the
American diet is about 6 mg/1,000 kcal, so teenagers whose energy intake is less than
2,000 kcal/day may be unable to meet the RDA without an iron supplement.

Zinc

Zinc is involved in protein synthesis, wound healing, immune
function, and growth and maintenance of tissues. Zinc is especially important during
adolescence because of its role in growth and sexual maturation. The RDA for males
and females 11-18 years is 15 mg/day and 12 mg/day, respectively (149).

Vitamin

The requirements for vitamins increase with growth. Thiamin,
riboflavin, and niacin are needed for carbohydrate utilization and the requirements
correlate with energy intake. Vitamins A and C are important for the growth of new
cells and healthy skin. Vitamin D is especially needed for rapid skeletal growth. An
increase intake of folic acid is recommended for adolescents who may become
pregnant because folate deficiency during early pregnancy is correlate with neural tube

defects in the fetus (146-147).

2.5.2 Physical Activity Suggestions

It is recommended that Americans accumulate at least 30 minutes (adults) or 60
minutes (children) of moderate physical activity most days of the week. Even greater
amounts of physical activity may be necessary for the prevention of weight gain, for

weight loss, or for sustaining weight loss (155).

2.5.2.1 Centers for Disease Control and Prevention —-CDC
recommendation
Centers for Disease Control and Prevention physical activity of children

recommendation as follows;
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-Provide a safe environment for children and their friends to play
actively; encourage swimming, biking, skating, ball sports, and other fun activities

(155).

-Reduce the amount of time you and family spend in sedentary activities,
such as watching TV or playing video games. Limit TV time to less than 2 hours a day

(155).

2.7.2.2 Moderate-intensity physical activity generally requires

sustained rhythmic movements and refers to a level of effort equivalent to
- a "perceived exertion" of 11 to 14 on the Borg scale (explanation below)

- 3 to 6 metabolic equivalents (METs) (explanation below and see

Appendix A)

- any activity that burns 3.5 to 7 Calories per minute (kcal/min); or the
effort a healthy individual might expend while walking briskly, mowing the lawn,
dancing, swimming, or bicycling on level terrain, for example; a person should feel
some exertion but should be able to carry on a conversation comfortably during the

activity (155).
2.7.2.3 Perceived Exertion (Borg Rating of Perceived Exertion Scale)

A method of determining physical activity intensity is the Borg Rating of
Perceived Exertion (RPE). Perceived exertion is how hard you feel that your body is
working. It is based on the physical sensations a person experiences during physical
activity, including increased heart rate, increased respiration or breathing rate,
increased sweating, and muscle fatigue. Although this is a subjective measure, a
person's exertion rating may provide a fairly good estimate of the actual heart rate

during physical activity.

Through experience of monitoring how your body feels, it will become
easier to know when to adjust your intensity. For example, a walker who wants to
engage in moderate-intensity activity would aim for a Borg Scale level of "somewhat

hard" (12-14). If he describes his muscle fatigue and breathing as "very light" (9 on the
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Borg Scale) he would want to increase his intensity. On the other hand, if he felt his
exertion was "extremely hard" (19 on the Borg Scale) he would need to slow down his

movements to achieve the moderate-intensity range.

A high correlation exists between a person's perceived exertion rating
times 10 and the actual heart rate during physical activity; so a person's exertion rating
may provide a fairly good estimate of the actual heart rate during activity (155). For
example, if a person's rating of perceived exertion (RPE) is 12, then 12 x 10 = 120; so
the heart rate should be approximately 120 beats per minute. Note that this calculation
is only an approximation of heart rate, and the actual heart rate can vary quite a bit
depending on age and physical condition. The Borg Rating of Perceived Exertion is
also the preferred method to assess intensity among those individuals who take

medications that affect heart rate or pulse.

2.7.2.4 Instructions for Borg Rating of Perceived Exertion (RPE)

Scale

While doing physical activity ,try to assess the rate of self-perception of
exertion. This assessment should reflect how heavy and strenuous the exercise feels to
you, combining all sensations and feelings of physical stress, effort, and fatigue. Do
not concern yourself with any one factor such as leg pain or shortness of breath, but try
to focus on your total feeling of exertion.

Try to appraise your feeling of exertion as honestly as possible, without
thinking about what the actual physical load is. Your own feeling of effort and exertion
is important, not how it compares to other people's. Look at the scales and the

expressions and then give a number.

Borg RPE scale© rated as 6-20 ordering scale (details availble in
Appendix A).

Explanations; scale 9 corresponds to "very light" exercise. For a healthy
person, it is like walking slowly at his or her own pace for some minutes; scalel3 on
the scale is "somewhat hard" exercise, but it still feels OK to continue; scale 17 "very

hard" is very strenuous. A healthy person can still go on, but he or she really has to
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push him- or herself. It feels very heavy, and the person is very tired; scale 19 on the
scale is an extremely strenuous exercise level. For most people this is the most

strenuous exercise they have ever experienced.
2.7.2.5 Talk Test (155)

The talk test method of measuring intensity is simple. A person who is
active at a /ight intensity level should be able to sing while doing the activity. One who
is active at a moderate intensity level should be able to carry on a conversation
comfortably while engaging in the activity. If a person becomes winded or too out of

breath to carry on a conversation, the activity can be considered vigorous.
2.7.2.6 Metabolic Equivalent (MET) Level (156)

This provides one method of characterizing physical activities at different
levels of effort based on the standard of a metabolic equivalent (MET). This unit is
used to estimate the amount of oxygen used by the body during physical activity (The
details are in the table of General Physical Activities Defined By Level of Intensity in
appendix A).

-1 MET = the energy (oxygen) used by the body as in quiet sitting,

perhaps while talking on the phone or reading a book.
-The harder your body works during the activity, the higher the MET.

-Any activity that burns 3 to 6 METs is considered moderate-intensity
physical activity.

-Any activity that burns > 6 METs is considered vigorous-intensity

physical activity.
2.7.2.7 Time Depends on Intensity (156)

Higher intensity activities require less time spent. Lower intensity

activities require more time spent.

Example of intensity levels ;
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-Light-Intensity ~Activities: Walking slowly, golf, powered cart,
swimming, slow treading, gardening or pruning, bicycling, very light effort, dusting or

vacuuming , conditioning exercise, light stretching or warm up.

-Moderate-Intensity Activities: Walking briskly, golf, pulling or carrying
clubs, swimming, recreational, mowing lawn, power motor ,tennis (doubles), bicycling
5 to 9 mph, level terrain, or with a few hills, scrubbing floors or washing windows,

weight lifting, nautilus machines or free weights.

-Vigorous-Intensity ~Activities: Race-walking, jogging or running,
swimming laps, mowing lawn, hand mower ,tennis, singles ,bicycling more than 10

mph, or on steep uphill terrain, moving or pushing furniture



Thid arat Chotik-anuchid Research Methodology /32

CHAPTER 3
RESEARCH METHODOLOGY

The researcher applied the concept theory and the related researches to apply
for the behavioral counseling program in order to reduce or maintain weight of obese
adolescents with abnormal glucose tolerance test. The steps to conduct the research

were as the following :-
3.1 Population and design

Thirty-three adolescents aged 9-19 years old attending pediatric out patient
department at Ramathibodi hospital

Inclusion criteria

1. Obese children define by weight per height over Po; (more than 120% of the
standard weight estimated from the Thai children growth chart of the Ministry of
Public Health) (157).

2. Patients who were diagnosed as having abnormal glucose tolerance test or
impaired glucose tolerance test by plasma glucose levels after loading of 75 grams
glucose was over 140 mg/dL at either 1 or 2 hours respectively.

- Dyslipidemia

Exclusion criteria
Type 1 diabetes mellitus

Abnormal liver or renal function test

Research Design
This study was quasi-experimental research. The subjects were divided into 2
groups, experimental vs control group. There were 15 patients in the experimental

group and 18 cases in control group. The research design is referred to figure 3.1.
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Specific Objectives

To compare the efficacy of behavioral counseling and nutrition education in
modifying lifestyle of obese children leading to an improving in body composition and

biochemical profiles.

Parameters:
Behavioral status

3.1.1 Knowledge about obesity on diet control and exercise.
3.1.2 Perceived self-efficacy on diet control and exercise.
3.1.3 Outcome expectancy in weight control.

3.1.4 Practice in weight control.

3.1.5 Social support on weight control.

3.1.6 Dietary consumption.

3.1.7 Physical activity.

Nutrition status

3.1.8 Body mass index : BMI

3.1.9 Weight per Height percentage : W/H percentage
3.1.10 Triceps skin fold thickness. : TSF

3.1.12 Biceps skin fold thickness :BSF

3.1.13 Mid upper arm circumference :MAC

3.1.14 Mid arm muscle circumference :MAMC

3.1.15 Subscapular skin fold thickness

3.1.16 Supraileac skin fold thickness

3.1.17 Waist per hip ratio :W:H

Biochemical assessment

3.1.18 Fasting plasma glucose

3.1.19 1-hour Oral Glucose Tolerance Test
3.1.20 2-hour Oral Glucose Tolerance Test
3.1.21 Total cholesterol

3.1.22 LDL-cholesterol

3.1.23 HDL-cholesterol
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3.1.24 Triglyceride
3.1.25 Hbaic

Figure 3.1. Experimental Design

Experimental | | | | | | | | | |
Group
B O, L I3 Iy Is Is B, 1;0, Ig Iy Bsl1003
month l: ;i
Comparison Byl 104 T L3 Iy Iis Iis  Bsl70;s Lis T B 119 O¢
group
| I I I I I I I i |
month
0 1 2 3 4 5 6 8 10 12
[« E >

0O; —Og referred to data collection from the developed questionnaire concluding
questions on knowledge, perceived self-efficacy, outcome-expectancy, practice and

social support in weight control.

E refers to giving education to the control group .The researcher educated the children

in knowledge in Nutritional flag and taught MET of exercise to the children.

I;-I)o referred to anthropometrics measurement such as weight, height, triceps skin fold
thickness and mid upper arm circumference ,subscapular skinfold thicknes and
supraileac skinfold thickness and waist,hip circumference. These measurement were

for evaluating nutritional status in the experimental and control groups.

B,-B¢ refers to biochemistry collection data such as fasting plasma glucose ,1-h
OGTT, 2-h OGTT, Total cholesterol, LDL-cholesterol, HDL-cholesterol, Triglyceride
and HbAlC
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X refers to the behavioral counseling applied with self-efficacy theory as in the

experimental group.

S refers to social support from parents. Parents were informed how to support their

children. They received nutrition knowledge and cooking methods for weight control.

3.2 Assessment

3.2.1 Anthropometric measurement

3.2.1.1 Height (Ht.)

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

3.2.1.2 Weight (Wt.)

Subjects were wearing minimal weight —clothing and standing barefoot
on the accurate weight scale which showed weight in digitalized system.

3.2.1.3 Body mass index (BMI)

Body mass index was derived from body weight in kilogram divided by
the square of height in meters (Kg/m?). A new standard BMI for age growth curve has
been set and applied in the USA and many other countries, but it has not yet been set in
Thailand. The desirable weight, overweight and obesity criteria were varied in ages. In
this research, we used BMI for comparison the difference between before and after
experiment.

3.2.1.4 Weight for Height percentage (W/H %)

Weight for Height percentage was used to determine overweight and
obesity when this value was over 100 % of the Thai Standard Growth Chart in children
1 day to 19 years both boys and girls .The overweight show W/H% in ranges between
110-120 % or between +(2-3)SD and overweigh criteria show W/H% more than 120%
or+ 3 SD.
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Body composition
3.2.1.5 Four-skinfold thickness

The four subcutaneous skinfold thicknesswere measure using Harpenden

*
Caliper (158) and recorded to the nearest 0.5 millimeter.

3.2.1.6 Triceps skinfold thickness(TSF)

Triceps: a vertical fold halfway between the shoulder and elbow joints,
on the posterior midline of the upper arm (over the triceps muscle)(159-161).

3.2.1.7 Biceps skinfold thickness(BSF)

The thickness of a vertical fold on the front of the upper right arm,
directly above the center of the cubital fossa at same level as the triceps skinfold was
measured.

3.2.1.8 Subcapular skinfold thickness

The site of the measurement was just below and laterally to the angle of
the left shoulder blade, with the shoulder and the right arm relaxed. Skinfold was
grasped at the marked site at the lower tip of scapular.

3.2.1.9 Suparlieac skinfold thickness

The site of the measurement was in mid axillary line
immediately superior to the ileac crest. The skinfold was picked up obliquely just to the
midaxillary line and parallel to the cleavage lines of the skin.

All the skinfold measurements were done with reliability and
precision .The procedure was as follows (158):

1. Take all skinfold thickness measurements on the right side of the
body.

2. Carefully identify,measure and mark the skinfold thickness site.

3. Grasp the skinfold thickness firmly between the thumb and index

finger. The fold is lifted 1 cm above the site to be measured.

* Harpenden Skinfold Caliper: the standard caliper used in research. The majority of data involving body
composition assessments dealing with the relationship of skinfold thickness to percent body fat in use
today are based on studies using this caliper. It’s accuracy is within + 0.2 mm and can be read to the
nearest 0.1 mm. Harpenden Skinfold Caliper is popular among Exercise Scientists and or Health Science
Researchers. An easy-to-read scale permits reading up to 60 mm. Accurate to 1 mm. Spring-loaded
levers provide a substantially constant standard pressure of 10 gm./sq. mm (161)
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4. Lift the fold by placing the thumb and index finger 8 cm (~3 inches)
apart on a line that is perpendicular to the long axis of the skinfold. The long axis is
parallel to the natural cleavage lines of the skin. For individuals with extremely large
skinfolds, the thumb and finger will need to be separated more than 8 cm in order to lift
the fold.

5. Keep the fold elevated while the measurement is taken.

6. Place the jaws of the caliper perpendicular to the fold,
approximately 1 cm below the thumb and index finger, and release the jaw pressure
slowly.

7. Take the skinfold thickness measurement 4 seconds after the
pressure is released.

8. Open the jaws of the caliper to remove it from the site. Close the
jaws slowly to prevent damage or loss of calibration.

9. Take a minimum of two measurements at each site. If values vary
from each other by more than 10%, take additional measurements.

10. Take skinfold thickness measurements in a rotational order rather
than consecutive readings at each site.

11. Take the skinfold thickness measurements when the client’s skin is
dry and lotion- free.

12. Do not measure skinfold thickness immediately after physical
activity because of fluid shifts to the skin.

3.2.1.10 Waist circumference

Measure the abdominal circumference at the level of the umblilicus (or
the level of greatest anterior extension of the abdomen) while the patient is standing.

3.2.1.11 Hip circumference

Determine the hip circumference by measuring the greatest
circumference at the level of the buttocks.

Obtain both measurements then evaluate by waist / hip ratio (W:H)
which could indicate android and gynoid obesity ; android obesity has W:H more than
0.800 and gynoid obesity has W:H less than 0.800 .Android obesity has greater risks
for complications of obesity than the gynoid type.
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3.2.1.12 Mid arm circumference (MAC)

MAC is used as an indicator of both calorie and protein store. The arm
contains subcutaneous fat and muscle. Therefore, a decrease in MAC may reflex either
reduction in muscle mass, a reduction in subcutaneous tissue, or both. Change in MAC
can be used to monitor progress during nutritional therapy (162).

3.2.1.13 Mid arm muscle circumference (MAMC)

The mid arm muscle circumference (MAMC) was calculated from the

following formula:
MAMC, cm = (MAC,cm )-(3.14 x TSF,mm) (162)

3.2.2 Dietary assessment

Subjects were instructed about how to record a three-day diet (details in
Appendix B)and how to estimate the gradient of food in a table spoon or cup, etc.
They got the records back and send them to the researcher by mail before next visit.
And the researcher reviewed the diet records for accuracy with the subjects on the
visit. The subjects received ‘Thai nutrition flag” from Thai Public Health Ministry to
inform subjects about a healthy diet for obese children(142).

Portion size measures were converted into grams. The food records were
analyzed for energy intake and its distribution derived from protein, fat and
carbohydrate. Data were analyzed by using the computerized food component by
program “INMUCAL ND II” modified for Thai food by the Institute of Nutrition,
Mahidol University (143,163).

3.2.3 Physical activity assessment

The subjects were instructed to record the 4-day physical activity form (shown

in appendix B) together with the 3-day dietary record. They informed of the duration of
times spending in exercise or activity on Thursday, Friday, Saturday and Sunday to get
averaged values. They were asked to write down the feeling that they had during
exercise or doing the activity ; i.e. very hard, very light. Then the researcher interpreted
these statements by using the Borg scale as 17 and 9 which corresponded to vigorous
and light intensity, respectively. And the other assistant instrument was metabolic

equivalent or MET. It classified the moderate intensity as 3-6 METs up to the lists of
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activity conditions which are available in the compendium of Physical Activities in
appendix A (155,156).

3.2.4 Biochemistry assessment
For biochemical Assessment see more detail in Appendix D.

All biochemistry measurements was determined by the Biochemical Central

laboratory Center of Ramathibodi Hospital.

Fasting plasma glucose, 1-h OGTT , 2-h OGTT :The glucose method is an
adaptation of the hexokinase-glucose-6-phosphate-dehydrogenase method. The
measures were determined using the Dimension© Clinical chemistry system of Dade

Behring company.The criteria are as follows;

Table 3.1 Pediatric related criteria lipid disorder classification (164)

Age ranges High Border line Satisfied
TC. > 200 170-199 <170
LDL-C > 130 110-129 <110
TG age <10 yr. > 100 75-99 <75

10-19 yr. > 130 90-129 <90
HDL-C age <10 yr. <40 40-45 >45

10-19 yr. <35 35-45 >45

adult <35 >60

Table 3.2 criteria of glycemic definition

Diabetes range Impaired Normal
Fasting plasma glucose ,mg/dL  >126 100-126 <100
1 hour OGTT ,mg/dL >200 140-200* <140
2 hour OGTT ,mg/dL >200 140-200 <140

* for IhOGTT , this condition is call abnormal glucose tolerance test

3.2.5 Psychology behavioral assessment (165)

Behavioral assessment was assessed by the level of score that was obtained

from the questionnaire (see appendix C) which was divided into 3 parts;
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Part 1 : Knowledge was measured from the level of score in section 2. The

Criteria for the score are;

-Interested in his/her health problem (High knowledge); the score is 8-

10 score.

-Sometimes recognizing his/her health problem (Moderate score) the

score 1s 5-7 score.

-Neglecting his/her health problem (low knowledge) is less than 5

Score.

Part 2 : Attitudes, in this study measured about self-efficacy or self-confident

which had 2 subsections;

-Perceived self-efficacy which measured for confidence to internal

behavior level .

-Outcome-expectancy which measured for confidence to act level

(external behavior confidence)

The question in these sections were 3-level-rating scale (very confident,

rather confident, unconfident) for all 20 questions. The total score is classified as;
-high confidence-absolutely will act (high score) is 45-60 score
-low confidence-trends not to act (moderate score) is 35-44 score
-low confidence-trend not to act(low score) is less than 35 score.

Part 3 : Practice or Performance in this study measure practice in weight

control by 5 choices (right or wrong) for all 15 questions classified as follows;
-well done (high score) the score is 12-15.
-fairly (moderate score) the score is 9-11.

-instruction (low score) the score is less than 9.
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Part 4: Parent support was for parents’ attention paying to their child. It was

designed by 3-level-rating scale in which the score were grade as:
-everyday reminding gets 3 points.
-2-3 times reminding a week gets 2 points.
-2-3 times reminding a month gets 3 points.

Then the score for all 25 questions, was summarized and the total score

was classified following these criteria;

-The child was used to paying attention from his/her parent (60-75

scores).

-The child was cared for by the parent parent sometimes (45-59

scores),but the stimulating is required.

-The child was neglected by his/her parent (less than 45 score), his/her

parent had to get the dietary and exercise information from the researcher at every visit.

3.2.6 Procedures used in behavioral counseling
Behavioral counseling intervention refers to United State Preventive
Service Task Force (USPSTF)(97) 5A’s procedure
-Assess: Ask about/ assess behavioral health risk (s) and factors
affecting choice of behavior change in goals/ methods. Subject’s behavior was assessed
by some self-report as follows;
-3-day dietary record.
-food frequency questionnaire.
-4-day exercise record
-4-day life style record
-Adyvise: Give clear, specific, and personalized behavior change advice,
including information about personal health harms and benefits.
-Agree : Collaboratively select appropriate treatment goals and
methods based on the patient’s interest in and willingness to change the behavior by

filling out the ‘Life style New plan’ form (see appendix A - Behavioral process)
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-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).

-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.

For assuring the counseling process was coupled with the increment of
self-efficacy by successful level of set goals set in the methodology process were

checked every month for 12 months.

Table 3.3 show the percentage of successful of set goals set by the Live Style New Plan
from the first month to the 12 the month of the experimental group. The percentage

were calculated by

% successful of a month = Number of success point of a month

Among of days of a month x all goal points

Patient ID \month 1 2 3 4 5 6 8 10 12

P. Apa. 50 74 82 90 94 100 80 82 90
N. Cha. 54 100 100 100 100 100 100 100 100
D. Sup 50 54 46 52 26 54 60 70 65
S. Pem. 45 52 64 71 80 85

M. Kit. 47 67 70 74 73 80 90 100 100
J. Cha. 42 45 68 80 100 100 80 90 100

T. Nat. 27 63 75 84 88 90 85 88 100
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Table 3.3 show the percentage of successful of set goals set by the Live Style New Plan
from the first month to the 12 the month of the experimental group (Continued).

Patient ID \month 1 2 3 4 5 6 8 10 12

R. Pra. 42 50 79 80 100 100 100 100 100
S. Kan. 46 80 90 79 86 84 82 85 86
S. Jar. 52 56 78 73 71 90 100 90 93
S. Tho. 40 42 50 67 70 78 100 100 100
P. Sir. 50 51 57 60 68 80 72 74 78
D. Kit. 40 47 70 90 100 100 100 100 100
D. Jir. 30 60 80 90 100 100

N. Wan. 34 45 80 90 90 94 92

This showed that the patient had practiced and followed the researcher’s
procedure in agreement stage and assisted the researcher after they had gone. This form

could help the researcher to review the process again.

3.3 Questionnaire development

1. Studying a basic documents, theory and relevant research, according to
objectives and related theory.

2. Developing the questionnaires according to the contents and variable.

3. Checking the validity of questionnaire by advisor committees and an
expertist (Special thanks to the expertist ; Lecturer Kitti Saranapongjareon at
thelnstitute of Nutrition, Mahidol University)who examined the faireness, usage of
language, explicitness of language and content’s coverage.

4. Trying it out with 60 obese students aged 9-16 year old in Sesawate
Wittaya school (privacy school) by asking permission for this processing and having it
approved by the chairman of this school.

5. Analysis reliability ; Kuder Richardson (KRjyp) for knowledge and
performance parts ; Alpha-Chronbach for questionnaire with more than 3 rating scales

on perceived self-efficacy, outcome-expectancy and parent support parts. Correct
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content and difficulty repeating would occurred if the reliability value was lower than

0.6.All part showed a reliability value of between 0.68-0.78 .

3.4 Research operation

Preparation period

1. Developing the instrument to collect data .

2. Asking for letter from Faculty of Graduate Studies, Mahidol University for
cooperation with relevant organization for permission in research.

3. Asking permission for research processing and approval by ethics
committees of Ramathibodi Hospital.

4. Collecting subjects who meet the criteria

5. Informing the parents of the experimental group so that they would
understand the details of research and consent to be socially supported through the
intervention by signing the consent agreement.

6. Collecting demographic and all pre-test including knowledge ,perceived self-
efficacy , outcome-expectancy and weight control practice.

7. Collecting anthropometric measurement such as weight, height, triceps skin
fold thickness, mid-upper arm circumference.

8. Collecting the biochemistry result from patient history profiles.

9. Giving subjects the behavior record including 3-day diet record, 3-day
exercise record., food frequency questionnaire and 3-day life-style record to be dealt

with given back to the researcher 1month later.

3.5 Experimental Procedure

From the first month to the fifth month, the experimental group received;
: Nutrition knowledge on how to choose the properly food and exercise
: Behavioral counseling
: Anthropometry measurement.

The control group received;
:Nutrition knowledge and exercise knowledge for controlling weight.
: Anthropometry measurement

At the sixth month , in both group received;
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: Assessment efficacy of self-efficacy model.

: Assessment nutritional status both biochemistry and anthropometry

The eighth ,tenth and twelfth month were the follow-up stage. Both the
experimental group and control group received the same as what they had from the first
month to the fifth month both groups, were assessed as they had been at the sixth

month.

3.6 Data Processing and Analysis (166).

After the experimental was over , data were analyzed by using the computer
program SPSS. The details are as follows:

1. General data was analyzed by determining frequency, percentage, median
(P2s, P7s).

2. The differences of median score between experimental group and
comparison group every months in knowledge ,perceived self-efficacy, outcome-
expectancy and weight control practice by 2-independent sample test by using Mann-
Whitney U-test 2-tailed asymptomatic significant different determining as P value
0.05, confident 95%.

3. Comparing anthropometric, biochemistric data about the  difference
between before and after intervention within control and experiment group and after
intensive which analyzed by 2-related sample test of Wilcoxson’s sign rank test at
P<0.0166 as confident 95%.

4. Comparing within experimental group among 3 times data collection
(based line, 6" month , 12" month) or among 12 months for prove that efficacy of
which one is better between self-efficacy and adding followed social support
intervention ,so do the comparison group by Friedman test (K-related sample test) at

P<0.05 as confident 95%
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Independent Variables

Individual behavioral
counseling based on Self-
efficacy and social support

theory.
5A’s method

1.Assessment of potential
readiness of change of

patient.

2.Advise of many exit ways to
modify the wrong behaviors
depending on the risk and

beneficial effects.

3. Agree to let the patients
speak as he wants way he
could and has attempt to gain
satisfaction and set his goals

by himself

4. Assist as counselor applied
psychiatic theory (self-
efficacy and social support) to

help him achieve the goal.

5.Arrange as counselor to
repeat the 4 parts of the
processes at next visit. Visit
more than often if need for

improvement

M.Sc.(Nutrition) / 47

Dependent variable

Behavioral change among the
patients

1.knowledge on obesity and diet
control and exercise.
2.Perceived in self-efficacy on
diet control and exercise.
3.Outcome expectancy on diet

control and exercise.

1f-
Se 4.Social support from parent.
efficac . ,
5.Behavioral on control weight
y and
social
suppor

t

Physical change

1. lower or maintain Wt/Ht
Percentile.

2. lower triceps, subscapular,
supraileac skinfold thickness.

3. lower waist and hip circumference

4. Maintain MUAC
Biochemical change

1. lower FPG

1-h OGTT <140 mg/dL

2-h OGTT <140 mg/dL

TG <170 mg/dL

LDL-C < 110 mg/dL

HDL-C > 45 mg/dL

AN

Figure 3.2 Conceptual framework
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Table 3.5 Schedule of assessment and procedure
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Month 0O (1 |2 (3 (4 |5 1|6 (7 (8 (9 [10|11 12
Week 0 (4 |8 [12 16|20 |24 |28 32|36 |40 |44 |48
Individual behavioral Follow-up
counseling
Behavioral X | X | X | X | X | X |X X X X
counseling
Informed consent X
History X [X [x |x |x |x |x X X X
Physical examination | X X X X X X X
Knowledge on weight | X X X
control
Perceived in self- X X X
efficacy
Outcome expectancy | X X X
Weigh control X X X
performance
Weight X X X | X | X X X X
Height X [xX [x |x |x |x |x X X X
4 skinfold thickness | X | X |X [X [X |X |X X X X
positions
Mid upper arm X [X [x [x |x |x |x X X X
circumference
Fasting plasma X X X
glucose
1-hour oral glucose X X X
tolerance
2-hour oral glucose X X X
tolerance
Total cholesterol X X X
Triglyceride X X X
LDL-cholesterol X X X
HDL-cholesterol X X X
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Experimental group Control group
Pre test Pre test
1. knowledge obesity and weight control 1. knowledge obesity and weight control

diet and exercise

control + Outcome-expectancy of

weight control

2. Perceived self-efficacy of weight 2.

diet and exercise
Perceived self-efficacy of weight
control + Outcome-expectancy of

weight control

3. Practice 3. Practice
4. Social support from parent 4. Social support from parent
5. Percentile of wt/ht 5. Percentile of wt/ht
6. Triceps,biceps,subscapular, 6. Triceps, biceps, subscapular,
supraileac skinfold thickness, MUAC supraileac, skinfold thickness, MUAC
7. FPG,1 h-OGTT,2-h OGTT, Hby, 7. FPG,1 h-OGTT,2-h OGTT, Hb,,
8. TC,LDL- C, HDL-C, TG 8. TC,LDL-C, HDL-cholesterol, TG
Regular Doctor’s care +
Education about weight control Regular Doctor’s care +
+ Individual behavioral counseling Education about weight
(life style new plan) control
+ 3-day dietary record + 1 day dietary record
+ 4-day exercise record
+ 4-day lifestyle record
\/ \ 4
Post test Post test
1. knowledge obesity and weight control 1. knowledge obesity and weight control
diet and exercise diet and exercise
2. Perceived self-efficacy of weight 2. Perceived self-efficacy of weight
control + Outcome-expectancy of control + Outcome-expectancy of
weight control weight control
3. Practice 3. Practice
4. Social support from parent 4. Social support from parent
5. Percentile of wt/ht 5. Percentile of wt/ht
6. Triceps, biceps, subscapular, 6. Triceps, biceps, subscapular,
supraileac, skinfold thickness, MUAC supraileac, skinfold thickness, MUAC
7. FPG,1 h-OGTT,2-h OGTT, Hby, 7. FPG,1 h-OGTT,2-h OGTT, Hby,
8. TC,LDL-C, HDL-cholesterol, TG 8. TC,LDL-C, HDL-cholesterol, TG

Figure 3.3 Research process
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CHAPTER 4
RESULTS

All subjects were conducted in August 2003. Detailed data of 33 children (24
boys and 9 girls) were recorded with 18 children in the control group and 15 children
in the experimental group. Five were lost during the follow-up stage. All baseline
data ,i.e., socio-economic, anthropometric, biochemistry, life-style behavior and
psychology behavior did not differ significantly between the control and the
experimental group either at the baseline, intensive and follow-up stages. There
were 84.8% of both studied group completed 8 sessions with 88.8% and 80% in
control and experimental group, respectively.

4.1 Socio-economic data

In total, there were 33 overweight/obese children at the ages between 12 to 16
years. Their parents in both groups were rather had high economic status as
merchants or private company employees with the education background of bachelor
degrees or higher. These majority (53.55%) of teenagers got a 40-60 baht allowance
for buying their favorite food (see table 4.1)

4.2 Anthropometry

At the beginning, BMI of the control and the experimental group were the
same with 25.22 kg/m2 and 25.71 kg/m2 in the control and experimental group,
respectively(see table 4.2). Both the control and experimental group had BMI
significant reduction with and obesity percentile reduction in the intensive stage and
maintained to follow-up stage (P<0.016) as shown in table 4.2

In skinfold thickness parameters, the control group had significant declining
TSF, BSF in intensive stage and maintained to the follow-up compared to the
baseline. The experimental group had not changed in any parameters except BSF
reduction in the intensive stage compared to the baseline (see table 4.2). Supraileac ,

subscapular MAMC did not change at any stages.
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4.3 Biochemistry

As shown in table 4.3. The biochemical profile of both groups did not statistic
significantly change at any stages (see table 4.3).
4.4 Energy and nutrient intake

There were no significant difficult for energy, protein, fat and carbohydrate
intake between control and experimental group (see table 4.4). The tendency of
energy consumption was declined in intensive stage and maintained to follow-up
stage in both groups. The amount of protein and fat intake were significantly
decreased after the follow-up stage. However they consumed less protein but MAMC
did not reduce(see table 4.2). After the program all subjects had achieved the weight
goal, they had consumed calcium and vitamin A intake less than 70% Thai RDI.
4.5 Physical activity

The results showed that there were no differences in energy expenditure and
time duration spending between control and experimental group (see table 4.5). It
was found that energy expenditure was higher after 6 months and 12 months from
baseline (p<0.016). The time spent was longer too (P<0.016). At the start they had
less moderate and vigorous intensity exercise than after 6 and 12 month. It showed
that the subjects had changed life style and spent a longer time on more heavier
intensity exercise (see table 4.5).
4.6 Psychological behavior

Before, after 6 and 12 month was found that the control group had all
psychological behavior scores the same as the experimental group (see table 4.6). In
both groups after 6 month, most parameters had increased (P<0.016) and continued
to the follow-up stage (P<0.016). But the experimental group had practical scores

that were significantly b+etter than control group scores (P<0.016).
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Table 4.1 Charcteristic data of the studied subjects

Results /52

Characteristic Control Experiment
N (%) N (%)
Number of samples 18 (54.5) 15 (45.5)
Participation rate to the end of 16 (88.8) 12 (80.0)
project
Median age (P2s,P7s),years 14 (10,14) 12 (11,13)
Gender -girl 1 (5.5) 8 (53.3)
-boy 17 94.5) 7 (46.7)

Father occupation

- Merchant 8 (44.3) 2 (13.3)

- Government officer 3 (16.7) 1 (6.7)

- State enterprise employee 1 (5.6) 4 (26.7)

- Private company employee 2 (11.1y 5 (33.3)

- Freelance-labor 4 222y 3 (20.0)
Mother’s occupation

- Merchant 6 (33.3) 1 (6.7)

- Government officer 5 (27.8) 4 (26.7)

- State enterprise employees 1 (5.6) 0

- Private company employees 2 (11.1) 4 (26.7)

- freelance-labor 1 (5.6) 0

- household 3 (16.7) 6 (40)
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Table 4.1 Charcteristic data of the studied subjects (Continued).

Characteristic Control Experiment
N (%) N (%)
Father’s education
- Bachelor degree or 8§ (44.3) 9 (60)
higher 4 (22.2) 4 (26.7)
- Diploma 2 (11.1) 2 (13.3)
- High school 4 (22.3) 0
- Primary school
Mother’s education
- Bachelor degree or 6 (333) 5 (33.3)
higher 7 (38.9) 4 (26.7)
- Diploma 2 (11.1) 4 (26.7)
- High school 3 (16.7) 2 (13.4)
- Primary school
Number of brother and/or sister
- None 6 (333) 2 (13.3)
-1 4 (22.2) 12 (80.0)
- 2 8 443) 1 (6.7)
Birth order
- First 11 (61.1) 10 (66.7)
- Second 5 27.8) 4 (26.7)
- Third 2 1Ly 1 (6.7)
Family’s average income a month
- 10,000-20,000 Bht 3 (16.7) 3 (20.0)
- 20,001-30,000 Bht. 3 (16.7) 4 (26.7)
- 30,001-40,000 Bht. 0 3 (20.0)
- 40,001- 50,000 Bht. 2 (11.1) 1 (6.7)
- >50,001 Bht. 10 (55.6) 4 (26.7)
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Table 4.1 Charcteristic data of the studied subjects (Continued).
Characteristic Control Experiment
N (%) N (%)
Money  allowance from parents
(per day)
- 41-60 Bht. 10 (55.5) 8 (53.4)
- 61-80 Bht. 5 (27.8) 5 (34.3)
- 81-100 Bht. 3 (16.7) 2 (13.3)
Purpose of expense
- desserts 3 (16.7) 1 (6.7)
- not for dessert 15 (83.3) 14 (93.3)
Reason for food selection
- flavor 10 (55.6) 12 (80.0)
- nutrition 7 (38.9) 3 (20.0)
- depend on their friend 1 (5.6) 0
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CHAPTER S
DISCUSSION

The behavioral counseling is a new and challenging intervention for
obese children in primary care clinics. The conceptual framework of pathways
assumed that individual-level self-efficacy factors would impact dietary and physical
activity behaviors and those in turn would influence weight for height percentage or
BMI.Thus psychology parameters were high in both the control and the experimental
groups. All the teenagers showed improvement in their self-efficacy.

The self-efficacy level comprises of two parts measuring as perceived
self-efficacy and outcome expectancy levels. They can predict the better new
behavior.The self-efficacy influences on self-regulator processes (116,121) came
from education and counseling. The person who has high self-efficacy level likes to
endeavor to achieve goals and then the self regulator process will be occured as
follows: self-observation, judgment and self reaction for performance (121).

The control group received education at the first time and this process
raised the self-evaluation. When children listened to the health messages
recommendation they considered them and revised these messages again in their own
minds, and through second visit they accumulated the same experiences so they felt
as through they remembered previous one (name experience) and then planned to do
them at a later time. The empowerment learning has occurred in the control group
(139) (see figure 5.1).

The subjects in the experimental group who received behavioral
counseling had shown improvement of perceived self-efficacy and outcome
expectancy in the intensive stage and continued to the follow-up stage.The ‘Lifestyle

New Plan’ succeeded in improvement of practical scores.
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As the result, these mechanisms, the self-efficacy level (perceived self-
efficacy and outcome expectancy levels) increased in both the control and the
experimental group. The self-efficacy level was raised from baseline significantly
after 6 and 12 months .The lack of statistic significantly differences in the data may
stem from inadequacy of researcher’s skill in behavioral counseling.

In the process of cognitive learning with intensive care and parental
support was the influencing factor (167) that the self-efficacy belief enhances. But
the experimental group should not have greater effectiveness in enhancing the self-
efficacy belief than the control group.

Analyzing the process, the weak point may be from the agreement stage
when the researcher assumed before the experiment that the learner preferred to act
by him/her self and carry out the demands of agreement through all of the day.
Moreover, it was expected that the lifestyle prescription could make the adolescent
practiced and achieved in specific goal. But in fact, the researcher chooses the goals
by sometimes the adolescents has not done by their spiritually. And the researcher
did not understand their real lifestyle because of lack of fun visit, it did not like the
playing game in group visit as the previous studies (79). The goal setting looked like
an addition to daily school homework(168). It seemed to be a threat from an
observation result, and as Pollock noted(169), it can have negative effects because it
influences and pressures their attitudes toward health counseling as a course they
were forced to attend. For example, the pressure of test taking, particularly when the
results are used to determined positions on a grading scale, may be motivating for a
few. For others, the result may instead be frustration, dependence on test-taking
tricks, cheating, and what is the worst, perhaps feeling of defeat and apathy. But
when they received compliments from physicians or the researcher on their good
results, they felt blessed and were encouraged to continue with the uncorrected
performance. This was unlike what they showed in the report (cheating on the
homework) when they did not practice; thus, they did not enhance mastery
experience by daily reporting. Even though the experimental group had a high self-
efficacy level just from empowerment , the increasing self-efficacy level that had

been expected would not appeared.
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The researcher should be trained further in techniques of counseling.
Adding the fun from slide cartoons (79,165) or social support from group sessions
(76,79,165) and parental support programs(76,79,89,93,165) may be more
successful. The result of efficacy of behavior counseling and education were the
same with the improvement in BMI, weight for height percentage, dietary and
exercise performance but there was no improvement in biological profile.The
glycemic and lipid results did not change which might need a long time to see
change. For example, Tumilehto has been found to take 3.2 years to produce change
and this study was to reduce levels by changing lifestyle for 1 year (87). For further
study we suggest that insulin resistance be looked at, as it may show some significant
improvement.

The subjects consumed less calcium and vitamin A intake with less
than 70%Thai RDI, they should received calcium and multivitamin supplement to
prevent malnutrition. According to subjects’ food intake, protein and fat intake were
reduced. However, there were no effected on muscle mass as MAMC or protein
storage did not change. The food intake data may be underestimated from the dietary
record of the subjects.

The varied time frame to attain goals was not influential on
performance. The control group set long-term goals by receiving general
recommendations that did not specify achievement of the goals at an exact time. The
experimental group had short-term goal with specific goal taking for 30 days to
accomplish.The short-term goal had a benefit in making it easy to evaluate behavior
by life style new plan’s success while the long-term goal was measured by
expression and anthropometric measurement in the same frequency of visiting.

The assessment assisted the subject encouraged the subjects to
achieve control of their weight but more frequent meeting or intensive care were
necessary for subjects who started to modify behavior or did not meet the goal
(82,85-88). The cognitive process which was repeated monthly could help every

subject to achieved goals either in short or long term goal setting.This result showed
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that the reassessment by intensive care had more influence than the varied time frame
work goal factor.

For the combined group, BMI and obesity percentage were reduced in
the intensive stage and continuously to the follow-up stage as with the separate
groups. The biological profile had not changed. Diet (energy, protein and fat intake),
physical activity (energy expenditure, time spent) were improved in the intensive
stage and maintained to follow-up stage (see table F2) as with the separate groups.

The causes of the lack of significant differences shown from behavioral
counseling and education are inconclusive. The causes may be from the unequal
number of boys and girls or stages of adolescents scattered in the control and
experimental group. The control group had more boys (94.5%) and less girls (5.5%)
while the experimental group had a roughly equal number of boys (46.6%) and girls
(53.3%) (see table F1 in appendix). The data shows that the boys had greater
reduction in BMI (see table F3) with loss of fat mass than the girl which agreed with
agrees with recent research (92,171).The boy experienced larger growth spurts than
girls (169) do simply because testosterone promotes muscular and bone growth in
ways that estrogen does not (171-172). In France, the boys had also greater reduction
in fat mass marked kinetics (92,169).The young adolescents, particularly in girls, do
experience meaningful declines(170) which agrees with the results (see table F4).
These declines are because a girl would rather record lower calories intake than the
boy (see table F6). She probably is defending herself from the blame of the
physician. However the girl’s dietary records were in contrast to the unchanging
anthropometric data (see table F5). The boys had greater energy expenditure and
time spent than the girl (see table F6). Males have also been found to emphasize
active, physical instrumentality whereas females emphasize symbolic and
interpersonal and family matters more than males (174-176) teenage girls are worried
more about their physical appearance and feel more insecure about their abilities
(177-178).

The stage of adolescences influenced weight loss and dietary and
physical activity lifestyle. Adolescents in early puberty had less self-efficacy (see
table F7) and a worse feeling about performing in sport activities than the middle and

late stage adolescents (see table F8).The diet and exercise was influenced by height
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velocity. The elementary school teenagers (age 9-13 years) had greater obesity and
consumed a more high-caloric diet than secondary school teenagers (age 14-19
years) (180). Tuliano (172) showed that late adolescent had peak height velocity in
both sexes.The middle and late adolescents wanted a thinner image than early
adolescents (173,179). Psychologically, those in the early stages of adolescents were
concerned about making their body more attractive with and had more acceptance of
pubertal change(167). By nature, early adolescent stage is more self-conscious and
self-focused than childhood but they were more idealistic and critical and this was
based on a lower level of realistic thought than middle and late adolescents. The
middle and late adolescents become better at everyday planning and decision making
and are likely to have a conventional moral orientation. Compounding the situation is
that the late and middle teenagers had probably started dating with girlfriends, they
trended to display the smart thin and tall stereotype of attractive person as the girl
(182). The setting goal of agreement stage might not be necessary for the middle and
late teenagers but it might be necessary for the early stage to assist them to decide the
goal in a realistic way.

Because of the uncompleted agreement stage, The unskillful
researcher starts without grouping with fun to learn and familiar with their reality
lifestyle. It is the main reason of the ineffective counseling. In addition, the
randomization without matching for age and sex may be mixed the vary self-efficacy
level. Incidentally, in the control, there were greater numbers of boys and middle or
late adolescents stage who had high self-efficacy beliefs. Sometimes the process of
intervention through of the experiment made the adolescents more stressed than
usual; this situation looked like the loading homework onto them. Next, both group
had high parental support score which might compel and forced their children to
choose the low calories diet and encourage them to exercise as family-base approach
intervention has found that parents, as the influential agents, change the habits of
their adolescents. This research presents a hospitalized group who had considerable

self-efficacy levels. They intend to see the physician as a health experts and the
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direct massages are powerful. Its conclusions can not be extended to the general

population of obese children and adolescents who are not attending hospital.
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CHAPTER 6
CONCLUSION

The efficacy of behavioral counseling and education were not different but
nevertheless, the counseling and education could be a help for obese children to
change their lifestyle to reduce BMI or weight for height percentage especially in the
intensive care stage of the first 6 months and could maintain BMI and weight for
height percentage for 6 months later. The glycemic and lipid profile that did not
change may require longer time to see the change. The psychological behavior
measured as self-efficacy beliefs and outcome expectancy level was enhanced in
both groups. The education and counseling improved the adolescents empowerment
in learning which influence them to have high self-efficacy, which then may drive
them to act and change their lifestyles. In the agreement stage of the SA process in
behavioral counseling, it is hypothesized that the ‘lifestyle New Plan’ was like
adding homework to their existing school may have made them more stressed. It may
from the inadequate skill of the researcher in counseling process especially in the
agreement stage. We learn from this study that the adolescents can achieve the goals
pleasantly if the enjoyable communications are introduced in each visit by without
any forced efforts from adults.

In further research, the intervention should consider the nature of adolescent by
using enjoyable techniques for the adolescents to change their lifestyles and also

points focus on the randomization with matching for age and sex.
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Table A1 General Physical Activities Defined By Level of Intensity

code
01009
01010

01015
01020
01030
01040

01050

01060
01070
02010
02011
02012
02013
02014
02015

02020

02030

02040

02050

02060
02065
02070
02071
02072
02073
02074
02080
02090
02100
02101
02110
02120
02130

02135
03010
03015
03016
03017
03020
03021
03025

MET
8.5
4.0

8.0
6.0
8.0
10.0

12.0

16.0
5.0
7.0
3.0
5.5
7.0
10.5
12.5

5.5
9.0
7.0
35
7.0
8.5
12.0
7.0
6.0
25
2.5
6.0
4.0
3.0

1.0
4.8
6.5
8.5
10.0
5.0
7.0
4.5

Specific activity
bicycling,
bicycling,

bicycling,
bicycling,
bicycling,
bicycling,

bicycling,

bicycling,

bicycling,

conditioning exercise,
conditioning exercise,
conditioning exercise,
conditioning exercise,
conditioning exercise,
conditioning exercise,

conditioning exercise,

conditioning exercise,

conditioning exercise,

conditioning exercise,

conditioning exercise,
conditioning exercise,
conditioning exercise,
conditioning exercise,
conditioning exercise,
conditioning exercise,
conditioning exercise,
conditioning exercise,
conditioning exercise,
conditioning exercise,
conditioning exercise,
conditioning exercise,
conditioning exercise,
conditioning exercise,

conditioning exercise,
dancing,
dancing,
dancing,
dancing,
dancing,
dancing,
dancing,

EXAMPLES

bicycling, BMX or mountain

bicycling, <10 mph, leisure, to work or for pleasure
(Taylor Code 115)

bicycling, general

bicycling, 10-11.9 mph, leisure, slow, light effort
bicycling, 12-13.9 mph, leisure, moderate effort
bicycling, 14-15.9 mph, racing or leisure, fast,
vigorous effort

bicycling, 16-19 mph, racing/not drafting or >19
mph drafting, very fast, racing general

bicycling, >20 mph, racing, not drafting
unicycling

bicycling, stationary, general

bicycling, stationary, 50 watts, very light effort
bicycling, stationary, 100 watts, light effort
bicycling, stationary, 150 watts, moderate effort
bicycling, stationary, 200 watts, vigorous effort
bicycling, stationary, 250 watts, very vigorous
effort

calisthenics (e.g. pushups, situps, pullups, jumping
jacks), heavy, vigorous effort

calisthenics, home exercise, light or moderate
effort, general (example: back exercises), going up
& down from floor (Taylor Code 150)

circuit training, including some aerobic movement
with minimal rest, general

weight lifting (free weight, nautilus or universal-
type), power lifting or body building, vigorous
effort (Taylor Code 210)

health club exercise, general (Taylor Code 160)
stair-treadmill ergometer, general

rowing, stationary ergometer, general

rowing, stationary, 50 watts, light effort

rowing, stationary, 100 watts, moderate effort
rowing, stationary, 150 watts, vigorous effort
rowing, stationary, 200 watts, very vigorous effort
ski machine, general

slimnastics, jazzercise

stretching, hatha yoga

mild stretching

teaching aerobic exercise class

water aerobics, water calisthenics

weight lifting (free, nautilus or universal-type), light
or moderate effort, light workout, general
whirlpool, sitting

ballet or modern, twist, jazz, tap, jitterbug
aerobic, general

aerobic, step, with 6 — 8 inch step

aerobic, step, with 10 — 12 inch step

aerobic, low impact

aerobic, high impact

general, Greek, Middle Eastern, hula, flamenco,
belly, swing
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code MET
03030 5.5
03031 4.5
03040 3.0
03050 5.5
04001 3.0
04010 4.0
04020 4.0
04030 2.5
04040 3.5
04050 6.0
04060 2.0
04070 2.5
04080 6.0
04090 2.5
04100 5.0
04110 6.0
04120 5.0
04130 2.5
05010 3.3
05020 3.0
05021 3.5
05025 2.5
05026 3.5
05027 4.0
05030 3.0
05040 2.5
05041 2.3
05042 2.5
05043 3.5
05045 6.0
05050 2.0
05051 2.5
05052 2.5
05053 2.5
05055 2.5
05056 7.5
05057 3.0
05060 2.3
05065 2.3

Specific activity

dancing,
dancing,

dancing,
dancing,

fishing and hunting,
fishing and hunting,
fishing and hunting,
fishing and hunting,
fishing and hunting,
fishing and hunting,
fishing and hunting,
fishing and hunting,
fishing and hunting,
fishing and hunting,
fishing and hunting,
fishing and hunting,
fishing and hunting,

fishing and hunting,
home activities,
home activities,

home activities,
home activities,
home activities,

home activities,
home activities,
home activities,

home activities,

home activities,
home activities,
home activities,
home activities,

home activities,

home activities,
home activities,
home activities,

home activities,
home activities,

home activities,

home activities,
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EXAMPLES

ballroom, fast (Taylor Code 125)

ballroom, fast (disco, folk, square), line dancing,
Irish step dancing, polka, contra, country
ballroom, slow (e.g. waltz, foxtrot, slow dancing),
samba, tango, 19th C, mambo, chacha
Anishinaabe Jingle Dancing or other traditional
American Indian dancing

fishing, general

digging worms, with shovel

fishing from river bank and walking

fishing from boat, sitting

fishing from river bank, standing (Taylor Code 660)
fishing in stream, in waders (Taylor Code 670)
fishing, ice, sitting

hunting, bow and arrow or crossbow

hunting, deer, elk, large game (Taylor Code 170)
hunting, duck, wading

hunting, general

hunting, pheasants or grouse (Taylor Code 680)
hunting, rabbit, squirrel, prairie chick, raccoon,
small game (Taylor Code 690)

pistol shooting or trap shooting, standing

carpet sweeping, sweeping floors

cleaning, heavy or major (e.g. wash car, wash
windows, clean garage), vigorous effort

mopping

multiple household tasks all at once, light effort
multiple household tasks all at once, moderate
effort

multiple household tasks all at once, vigorous effort
cleaning, house or cabin, general

cleaning, light (dusting, straightening up, changing
linen, carrying out trash)

wash dishes - standing or in general (not broken
into stand/walk components)

wash dishes; clearing dishes from table — walking
vacuuming

butchering animals

cooking or food preparation - standing or sitting or
in general (not broken into stand/walk components),
manual

appliances

serving food, setting table - implied walking or
standing

cooking or food preparation - walking

feeding animals

putting away groceries (e.g. carrying groceries,
shopping without a grocery cart), carrying packages
carrying groceries upstairs

cooking Indian bread on an outside stove

food shopping with or without a grocery cart,
standing or walking

non-food shopping, standing or walking



Thidarat Chotik-anuchid .

code MET
05070 2.3
05080 1.5
05090 2.0
05095 2.3
05100 2.0
05110 5.0
05120 6.0
05130 3.8
05140 4.0
05146 3.5
05147 3.0
05148 2.5
05149 2.5
05150 9.0
05160 2.0
05165 3.0
05170 2.5
05171 2.8
05175 4.0
05180 5.0
05181 3.0
05185 2.5
05186 3.0
05187 4.0
05188 1.5
05190 2.5
05191 2.8
05192 2.8
05193 4.0
05194 5.0
05195 3.5
06010 3.0
06020 4.0
06030 3.0
06040 3.0

Specific activity

home activities,
home activities,
home activities,

home activities,

home activities,
home activities,

home activities,
home activities,

home activities,
home activities,

home activities,
home activities,
home activities,

home activities,

home activities,
home activities,

home activities,
home activities,
home activities,
home activities,
home activities,
home activities,
home activities,
home activities,
home activities,
home activities,
home activities,
home activities,
home activities,
home activities,
home activities,
home repair,

home repair,

home repair,
home repair,
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EXAMPLES

ironing

sitting - knitting, sewing, It. wrapping (presents)
implied standing - laundry, fold or hang clothes, put
clothes in washer or dryer, packing suitcase
implied walking - putting away clothes, gathering
clothes to pack, putting away laundry

making bed

maple syruping/sugar bushing (including carrying
buckets, carrying wood)

moving furniture, household items, carrying boxes
scrubbing floors, on hands and knees, scrubbing
bathroom, bathtub

sweeping garage, sidewalk or outside of house
standing - packing/unpacking boxes, occasional
lifting of household items light - moderate effort
implied walking - putting away household items -
moderate effort

watering plants

building a fire inside

moving household items upstairs, carrying boxes or
furniture

standing - light (pump gas, change light bulb, etc.)
walking - light, non-cleaning (readying to leave,
shut/lock doors, close windows, etc.)

sitting - playing with child(ren) — light, only active
periods

standing - playing with child(ren) — light, only
active periods

walk/run - playing with child(ren) — moderate, only
active periods

walk/run - playing with child(ren) — vigorous, only
active periods

carrying small children

child care: sitting/kneeling - dressing, bathing,
grooming, feeding, occasional lifting of child-light
effort, general

child care: standing - dressing, bathing, grooming,
feeding, occasional lifting of child-light effort
elder care, disabled adult, only active periods
reclining with baby

sit, play ing with animals, light, only active periods
stand, playing with animals, light, only active
periods

walk/run, playing with animals, light, only active
periods

walk/run, playing with animals, moderate, only
active periods

walk/run, playing with animals, vigorous, only
active periods

standing - bathing dog

airplane repair

automobile body work

automobile repair

carpentry, general, workshop (Taylor Code 620)
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code MET Specific activity EXAMPLES

06050 6.0 home repair, carpentry, outside house, installing rain gutters,
building a fence, (Taylor Code 640)

06060 4.5 home repair, carpentry, finishing or refinishing cabinets or
furniture

06070 7.5 home repair, carpentry, sawing hardwood

06080 5.0 home repair, caulking, chinking log cabin

06090 4.5 home repair, caulking, except log cabin

06100 5.0 home repair, cleaning gutters

06110 5.0 home repair, excavating garage

06120 5.0 home repair, hanging storm windows

06130 4.5 home repair, laying or removing carpet

06140 4.5 home repair, laying tile or linoleum, repairing appliances

06150 5.0 home repair, painting, outside home (Taylor Code 650)

06160 3.0 home repair, painting, papering, plastering, scraping, inside
house, hanging sheet rock, remodeling

06165 4.5 home repair, painting, (Taylor Code 630)

06170 3.0 home repair, put on and removal of tarp - sailboat

06180 6.0 home repair, roofing

06190 4.5 home repair, sanding floors with a power sander

06200 4.5 home repair, scraping and painting sailboat or powerboat

06210 5.0 home repair, spreading dirt with a shovel

06220 4.5 home repair, washing and waxing hull of sailboat, car,
powerboat, airplane

06230 4.5 home repair, washing fence, painting fence

06240 3.0 home repair, wiring, plumbing

07010 1.0 inactivity, quiet lying quietly and watching television

07011 1.0 inactivity, quiet lying quietly, doing nothing, lying in bed awake,
listening to music (not talking or reading)

07020 1.0 inactivity, quiet sitting quietly and watching television

07021 1.0 inactivity, quiet sitting quietly, sitting smoking, listening to music
(not talking or reading), watching a movie in a
theater

07030 0.9 inactivity, quiet sleeping

07040 1.2 inactivity, quiet standing quietly (standing in a line)

07050 1.0 inactivity, light reclining - writing

07060 1.0 inactivity, light reclining - talking or talking on phone

07070 1.0 inactivity, light reclining - reading

07075 1.0 inactivity, light meditating

08010 5.0 lawn and garden, carrying, loading or stacking wood,
loading/unloading or carrying lumber

08020 6.0 lawn and garden, chopping wood, splitting logs

08030 5.0 lawn and garden, clearing land, hauling branches, wheelbarrow
chores

08040 5.0 lawn and garden, digging sandbox

08050 5.0 lawn and garden, digging, spading, filling garden, composting,
(Taylor Code 590)

08060 6.0 lawn and garden, gardening with heavy power tools, tilling a garden,
chain saw

08080 5.0 lawn and garden, laying crushed rock

08090 5.0 lawn and garden, laying sod

08095 5.5 lawn and garden, mowing lawn, general

08100 2.5 lawn and garden, mowing lawn, riding mower (Taylor Code 550)

08110 6.0 lawn and garden, mowing lawn, walk, hand mower (Taylor Code

570)
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code MET
08120 5.5
08125 4.5
08130 4.5
08140 4.5
08150 4.5
08160 4.3
08165 4.0
08170 4.0
08180 3.0
08190 4.0
08200 6.0
08210 4.5
08215 3.5
08220 2.5
08230 1.5
08240 4.5
08245 4.0
08246 3.0
08250 3.0
08251 3.0
09010 1.5
09020 2.3
09030 1.3
09040 1.8
09050 1.8
09055 1.5
09060 1.8
09065 1.8
09070 1.8
09071 2.0
09075 1.5
09080 2.0
09085 1.8
09090 3.0
09095 3.5
09100 1.5
09105 2.0
09110 2.5
09115 1.5
10010 1.8
10020 2.0
10030 2.5
10040 4.0
10050 2.0
10060 2.0

Specific activity

lawn and garden,
lawn and garden,
lawn and garden,
lawn and garden,
lawn and garden,
lawn and garden,
lawn and garden,
lawn and garden,
lawn and garden,
lawn and garden,
lawn and garden,
lawn and garden,
lawn and garden,

lawn and garden,
lawn and garden,
lawn and garden,
lawn and garden,
lawn and garden,

lawn and garden,

lawn and garden,

miscellaneous,
miscellaneous,

miscellaneous,
miscellaneous,
miscellaneous,
miscellaneous,
miscellaneous,

miscellaneous,

miscellaneous,
miscellaneous,
miscellaneous,
miscellaneous,
miscellaneous,
miscellaneous,
miscellaneous,
miscellaneous,

miscellaneous,
miscellaneous,

miscellaneous,
music playing,
music playing,
music playing,
music playing,
music playing,
music playing,
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EXAMPLES

mowing lawn, walk, power mower

mowing lawn, power mower (Taylor Code 590)
operating snow blower, walking

planting seedlings, shrubs

planting trees

raking lawn

raking lawn (Taylor Code 600)

raking roof with snow rake

riding snow blower

sacking grass, leaves

shoveling snow, by hand (Taylor Code 610)
trimming shrubs or trees, manual cutter
trimming shrubs or trees, power cutter, using leaf
blower, edger

walking, applying fertilizer or seeding a lawn
watering lawn or garden, standing or walking
weeding, cultivating garden (Taylor Code 580)
gardening, general

picking fruit off trees, picking fruits/vegetables,
moderate effort

implied walking/standing - picking up yard, light,
picking flowers or vegetables

walking, gathering gardening tools

sitting - card playing, playing board games
standing - drawing (writing), casino gambling,
duplicating machine

sitting - reading, book, newspaper, etc.

sitting - writing, desk work, typing

standing - talking or talking on the phone

sitting - talking or talking on the phone

sitting - studying, general, including reading and/or
writing

sitting - in class, general, including note-taking or
class discussion

standing - reading

standing - miscellaneous

sitting - arts and crafts, light effort

sitting - arts and crafts, moderate effort

standing - arts and crafts, light effort

standing - arts and crafts, moderate effort
standing - arts and crafts, vigorous effort
retreat/family reunion activities involving sitting,
relaxing, talking, eating
touring/traveling/vacation involving walking and
riding

camping involving standing, walking, sitting, light-
to-moderate effort

sitting at a sporting event, spectator

accordion

cello

conducting

drums

flute (sitting)

horn
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code MET
10070 2.5
10080 3.5
10090 2.5
10100 2.5
10110 2.0
10120 2.0
10125 3.0
10130 4.0
10135 3.5
11010 4.0
11015 2.5
11020 2.3
11030 6.0
11035 2.0
11040 3.5
11050 8.0
11060 8.0
11070 2.5
11080 6.5
11090 6.5
11100 6.0
11110 7.0
11120 5.5
11121 3.0
11122 2.5
11123 2.5
11124 4.0
11125 3.5
11126 3.5
11127 3.0
11128 2.5
11129 3.0
11130 3.5
11140 8.0
11150 3.5
11151 4.0
11152 2.0
11160 2.5
11170 2.5
11180 4.0

Specific activity

music playing,
music playing,
music playing,
music playing,
music playing,
music playing,
music playing,
music playing,

music playing,
occupation,
occupation,
occupation,
occupation,

occupation,
occupation,
occupation,
occupation,

occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,

occupation,
occupation,
occupation,

occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,

occupation,
occupation,
occupation,
occupation,

occupation,
occupation,

M.Sc.(Nutrition)/ 111

EXAMPLES

piano or organ

trombone

trumpet

violin

woodwind

guitar, classical, folk (sitting)

guitar, rock and roll band (standing)

marching band, playing an instrument, baton
twirling (walking)

marching band, drum major (walking)

bakery, general, moderate effort

bakery, light effort

bookbinding

building road (including hauling debris, driving
heavy machinery)

building road, directing traffic (standing)
carpentry, general

carrying heavy loads, such as bricks

carrying moderate loads up stairs, moving boxes
(16-40 pounds)

chambermaid, making bed (nursing)

coal mining, drilling coal, rock

coal mining, erecting supports

coal mining, general

coal mining, shoveling coal

construction, outside, remodeling

custodial work - buffing the floor with electric
buffer

custodial work - cleaning sink and toilet, light effort
custodial work - dusting, light effort

custodial work — feathering arena floor, moderate
effort

custodial work - general cleaning, moderate effort
custodial work - mopping, moderate effort
custodial work - take out trash, moderate effort
custodial work - vacuuming, light effort
custodial work - vacuuming, moderate effort
electrical work, plumbing

farming, baling hay, cleaning barn, poultry work,
vigorous effort

farming, chasing cattle, non-strenuous (walking),
moderate effort

farming, chasing cattle or other livestock on
horseback, moderate effort

farming, chasing cattle or other livestock, driving,
light effort

farming, driving harvester, cutting hay, irrigation
work

farming, driving tractor

farming, feeding small animals



Thidarat Chotik-anuchid .

code MET
11190 4.5
11191 4.5
11192 6.0
11200 8.0
11210 3.0
11220 1.5
11230 5.5
11240 12.0
11245 11.0
11246 8.0
11250 17.0
11260 5.0
11270 7.0
11280 11.0
11290 8.0
11300 8.0
11310 5.0
11320 6.0
11330 7.0
11340 4.5
11350 9.0
11360 4.0
11370 4.5
11380 6.0
11390 8.0
11400 6.5
11410 2.6
11420 3.5
11430 2.5
11440 3.0
11450 5.0
11460 4.0
11470 3.0
11480 7.0
11485 4.0
11490 7.5
11495 12.0
11500 2.5
11510 4.5
11520 2.3
11525 2.5
11526 2.0
11527 1.3
11528 4.0
11530 2.5
11540 8.5
11550 9.0

Specific

occupation,
occupation,

occupation,

occupation,

occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,

occupation,
occupation,

occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,

Appendix /112

EXAMPLES

farming, feeding cattle, horses

farming, hauling water for animals, general hauling
water

farming, taking care of animals (grooming,
brushing, shearing sheep, assisting with birthing,
medical care,

branding)

farming, forking straw bales, cleaning corral or
barn, vigorous effort

farming, milking by hand, moderate effort
farming, milking by machine, light effort
farming, shoveling grain, moderate effort

fire fighter, general

fire fighter, climbing ladder with full gear

fire fighter, hauling hoses on ground

forestry, ax chopping, fast

forestry, ax chopping, slow

forestry, barking trees

forestry, carrying logs

forestry, felling trees

forestry, general

forestry, hoeing

forestry, planting by hand

forestry, sawing by hand

forestry, sawing, power

forestry, trimming trees

forestry, weeding

furriery

horse grooming

horse racing, galloping

horse racing, trotting

horse racing, walking

locksmith

machine tooling, machining, working sheet metal
machine tooling, operating lathe

machine tooling, operating punch press
machine tooling, tapping and drilling

machine tooling, welding

masonry, concrete

masseur, masseuse (standing)

moving, pushing heavy objects, 75 Ibs or more
(desks, moving van work)

skindiving or SCUBA diving as a frogman (Navy
Seal)

operating heavy duty equipment/automated, not
driving

orange grove work

printing (standing)

police, directing traffic (standing)

police, driving a squad car (sitting)

police, riding in a squad car (sitting)

police, making an arrest (standing)

shoe repair, general

shoveling, digging ditches

shoveling, heavy (more than 16 pounds/minute)
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11560 6.0 occupation, shoveling, light (less than 10 pounds/minute)
11570 7.0 occupation, shoveling, moderate (10 to 15 pounds/minute)
11580 1.5 occupation, sitting - light office work, general (chemistry lab

work, light use of hand tools, watch repair or micro-
assembly, light
assembly/repair), sitting, reading, driving at work

11585 1.5 occupation, sitting - meetings, general, and/or with talking
involved, eatting at a business meeting
11590 2.5 occupation, sitting; moderate (heavy levers, riding

mower/forklift, crane operation), teaching
stretching or yoga

11600 2.3 occupation, standing; light (bartending, store clerk, assembling,
filing, duplicating, putting up a Christmas tree),
standing and talking at
work, changing clothes when teaching physical
education

11610 3.0 occupation, standing; light/moderate (assemble/repair heavy
parts, welding, stocking, auto repair, pack boxes for
moving, etc.),
patient care (as in nursing)

11615 4.0 occupation, lifting items continuously, 10 — 20 Ibs, with limited
walking or resting

11620 3.5 occupation, standing; moderate (assembling at fast rate,
intermittent, lifting 50 Ibs, hitch/twisting ropes)

11630 4.0 occupation, standing; moderate/heavy (lifting more than 50 Ibs,
masonry, painting, paper hanging)

11640 5.0 occupation, steel mill, fettling

11650 5.5 occupation, steel mill, forging

11660 8.0 occupation, steel mill, hand rolling

11670 8.0 occupation, steel mill, merchant mill rolling

11680 11.0 occupation, steel mill, removing slag

11690 7.5 occupation, steel mill, tending furnace

11700 5.5 occupation, steel mill, tipping molds

11710 8.0 occupation, steel mill, working in general

11720 2.5 occupation, tailoring, cutting

11730 2.5 occupation, tailoring, general

11740 2.0 occupation, tailoring, hand sewing

11750 2.5 occupation, tailoring, machine sewing

11760 4.0 occupation, tailoring, pressing

11765 3.5 occupation, tailoring, weaving

11766 6.5 occupation, truck driving, loading and unloading truck
(standing)

11770 1.5 occupation, typing, electric, manual or computer

11780 6.0 occupation, using heavy power tools such as pneumatic tools
(jackhammers, drills, etc.)

11790 8.0 occupation, using heavy tools (not power) such as shovel, pick,
tunnel bar, spade

11791 2.0 occupation, walking on job, less than 2.0 mph (in office or lab
area), very slow

11792 3.3 occupation, walking on job, 3.0 mph, in office, moderate speed,
not carrying anything

11793 3.8 occupation, walking on job, 3.5 mph, in office, brisk speed, not
carrying anything

11795 3.0 occupation, walking, 2.5 mph, slowly and carrying light objects

less than 25 pounds



Thidarat Chotik-anuchid .

code MET
11796 3.0
11800 4.0
11805 4.0
11810 4.5
11820 5.0
11830 6.5
11840 7.5
11850 8.5
11870 3.0
11875 4.0
11876 6.5
12010 6.0
12020 7.0
12025 8.0
12027 4.5
12030 8.0
12040 9.0
12050 10.0
12060 11.0
12070 11.5
12080 12.5
12090 13.5
12100 14.0
12110 15.0
12120 16.0
12130 18.0
12140 9.0
12150 8.0
12170 15.0
12180 10.0
12190 8.0
13000 2.0
13009 1.0
13010 1.5
13020 2.0
13030 1.5
13035 2.0
13036 1.0
13040 2.0
13045 2.5
13046 1.0
13050 2.0
14010 1.5
14020 1.3

Specific activity

occupation,
occupation,

occupation,
occupation,

occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
occupation,
running,

running,
running,
running

running,
running,
running,
running,
running,
running,
running,
running,
running,
running,
running,
running,
running,
running,
running,
running,
self care,
self care,
self care,
self care,
self care,
self care,
self care,
self care,

self care,
self care,
self care,
sexual activity,
sexual activity,

Appendix /114

EXAMPLES

walking, gathering things at work, ready to leave
walking, 3.0 mph, moderately and carrying light
objects less than 25 1bs

walking, pushing a wheelchair

walking, 3.5 mph, briskly and carrying objects less
than 25 pounds

walking or walk downstairs or standing, carrying
objects about 25 to 49 pounds

walking or walk downstairs or standing, carrying
objects about 50 to 74 pounds

walking or walk downstairs or standing, carrying
objects about 75 to 99 pounds

walking or walk downstairs or standing, carrying
objects about 100 pounds or over

working in scene shop, theater actor, backstage
employee

teach physical education, exercise, sports classes
(non-sport play)

teach physical education, exercise, sports classes
(participate in the class)

jog/walk combination (jogging component of less
than 10 minutes) (Taylor Code 180)

jogging, general

jogging, in place

jogging on a mini-tramp

running, 5 mph (12 min/mile)

running, 5.2 mph (11.5 min/mile)

running, 6 mph (10 min/mile)

running, 6.7 mph (9 min/mile)

running, 7 mph (8.5 min/mile)

running, 7.5 mph (8 min/mile)

running, 8 mph (7.5 min/mile)

running, 8.6 mph (7 min/mile)

running, 9 mph (6.5 min/mile)

running, 10 mph (6 min/mile)

running, 10.9 mph (5.5 min/mile)

running, cross country

running (Taylor Code 200)

running, stairs, up

running, on a track, team practice

running, training, pushing a wheelchair

standing - getting ready for bed, in general
sitting on toilet

bathing (sitting)

dressing, undressing (standing or sitting)

eating (sitting)

talking and eating or eating only (standing)
taking medication, sitting or standing

grooming (washing, shaving, brushing teeth,
urinating, washing hands, putting on make-up),
sitting or standing

hairstyling

having hair or nails done by someone else, sitting
showering, toweling off (standing)

active, vigorous effort

general, moderate effort
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14030 1.0 sexual activity, passive, light effort, kissing, hugging

15010 3.5 sports, archery (non-hunting)

15020 7.0 sports, badminton, competitive (Taylor Code 450)
15030 4.5 sports, badminton, social singles and doubles, general
15040 8.0 sports, basketball, game (Taylor Code 490)

15050 6.0 sports, basketball, non-game, general (Taylor Code 480)
15060 7.0 sports, basketball, officiating (Taylor Code 500)

15070 4.5 sports, basketball, shooting baskets

15075 6.5 sports, basketball, wheelchair

15080 2.5 sports, billiards

15090 3.0 sports, bowling (Taylor Code 390)

15100 12.0 sports, boxing, in ring, general

15110 6.0 sports, boxing, punching bag

15120 9.0 sports, boxing, sparring

15130 7.0 sports, broomball

15135 5.0 sports, children’s games (hopscotch, 4-square, dodge ball,

playground apparatus, t-ball, tetherball, marbles,
jacks, acrace games)

15140 4.0 sports, coaching: football, soccer, basketball, baseball,
swimming, etc.

15150 5.0 sports, cricket (batting, bowling)

15160 2.5 sports, croquet

15170 4.0 sports, curling

15180 2.5 sports, darts, wall or lawn

15190 6.0 sports, drag racing, pushing or driving a car

15200 6.0 sports, fencing

15210 9.0 sports, football, competitive

15230 8.0 sports, football, touch, flag, general (Taylor Code 510)

15235 2.5 sports, football or baseball, playing catch

15240 3.0 sports, frisbee playing, general

15250 8.0 sports, frisbee, ultimate

15255 4.5 sports, golf, general

15265 4.5 sports, golf, walking and carrying clubs (See footnote at
end of the Compendium)

15270 3.0 sports, golf, miniature, driving range

15285 4.3 sports, golf, walking and pulling clubs (See footnote at end
of the Compendium)

15290 3.5 sports, golf, using power cart (Taylor Code 070)

15300 4.0 sports, gymnastics, general

15310 4.0 sports, hacky sack

15320 12.0 sports, handball, general (Taylor Code 520)

15330 8.0 sports, handball, team

15340 3.5 sports, hand gliding

15350 8.0 sports, hockey, field

15360 8.0 sports, hockey, ice

15370 4.0 sports, horseback riding, general

15380 3.5 sports, horseback riding, saddling horse, grooming horse

15390 6.5 sports, horseback riding, trotting

15400 2.5 sports, horseback riding, walking

15410 3.0 sports, horseshoe pitching, quoits

15420 12.0 sports, jai alai

15430 10.0 sports, judo, jujitsu, karate, kick boxing, tac kwan do

15440 4.0 sports, juggling

15450 7.0 sports, kickball

15460 8.0 sports, lacrosse



Thidarat Chotik-anuchid .

code MET
15470 4.0
15480 9.0
15490 10.0
15500 6.0
15510 8.0
15520 10.0
15530 7.0
15535 11.0
15540 8.0
15550 12.0
15551 10.0
15552 8.0
15560 10.0
15570 3.0
15580 5.0
15590 7.0
15591 12.5
15600 3.5
15605 10.0
15610 7.0
15620 5.0
15630 4.0
15640 6.0
15650 12.0
15660 4.0
15670 4.0
15675 7.0
15680 6.0
15685 5.0
15690 8.0
15700 3.5
15710 4.0
15711 8.0
15720 3.0
15725 8.0
15730 6.0
15731 7.0
15732 4.0
15733 6.0
15734 10.0
16010 2.0
16015 1.0
16016 1.0
16020 2.0
16030 2.5
16040 6.0
16050 3.0
17010 7.0
17020 3.5
17025 9.0

Specific activity

sports,
sports,
sports,
sports,
sports,
sports,
sports,
sports,
sports,
sports,
sports,
sports,
sports,
sports,
sports,
sports,
sports,
sports,
sports,
sports,
sports,

sports,
sports,
sports,
sports,
sports,
sports,
sports,
sports,
sports,
sports,
sports,
sports,
sports,

sports,
sports,
sports,
sports,
sports,

sports,
transportation,
transportation,
transportation,
transportation,
transportation,
transportation,
transportation,
walking,
walking,

walking,

Appendix /116

EXAMPLES

motor-cross

orienteering

paddleball, competitive

paddleball, casual, general (Taylor Code 460)
polo

racquetball, competitive

racquetball, casual, general (Taylor Code 470)
rock climbing, ascending rock

rock climbing, rappelling

rope jumping, fast

rope jumping, moderate, general

rope jumping, slow

rugby

shuffleboard, lawn bowling

skateboarding

skating, roller (Taylor Code 360)

roller blading (in-line skating)

sky diving

soccer, competitive

soccer, casual, general (Taylor Code 540)
softball or baseball, fast or slow pitch, general
(Taylor Code 440)

softball, officiating

softball, pitching

squash (Taylor Code 530)

table tennis, ping pong (Taylor Code 410)

tai chi

tennis, general

tennis, doubles (Taylor Code 430)

tennis, doubles

tennis, singles (Taylor Code 420)

trampoline

volleyball (Taylor Code 400)

volleyball, competitive, in gymnasium
volleyball, non-competitive, 6 - 9 member team,
general

volleyball, beach

wrestling (one match = 5 minutes)

wallyball, general

track and field (shot, discus, hammer throw)
track and field (high jump, long jump, triple jump,
javelin, pole vault)

track and field (steeplechase, hurdles)
automobile or light truck (not a semi) driving
riding in a car or truck

riding in a bus

flying airplane

motor scooter, motorcycle

pushing plane in and out of hangar

driving heavy truck, tractor, bus

backpacking (Taylor Code 050)

carrying infant or 15 pound load (e.g. suitcase),
level ground or downstairs

carrying load upstairs, general
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17026 5.0 walking, carrying 1 to 15 Ib load, upstairs

17027 6.0 walking, carrying 16 to 24 1b load, upstairs

17028 8.0 walking, carrying 25 to 49 1b load, upstairs

17029 10.0 walking, carrying 50 to 74 1b load, upstairs

17030 12.0 walking, carrying 74+ 1b load, upstairs

17031 3.0 walking, loading /unloading a car

17035 7.0 walking, climbing hills with 0 to 9 pound load

17040 7.5 walking, climbing hills with 10 to 20 pound load

17050 8.0 walking, climbing hills with 21 to 42 pound load

17060 9.0 walking, climbing hills with 42+ pound load

17070 3.0 walking, downstairs

17080 6.0 walking, hiking, cross country (Taylor Code 040)

17085 2.5 walking, bird watching

17090 6.5 walking, marching, rapidly, military

17100 2.5 walking, pushing or pulling stroller with child or walking
with children

17105 4.0 walking, pushing a wheelchair, non-occupational setting

17110 6.5 walking, race walking

17120 8.0 walking, rock or mountain climbing (Taylor Code 060)

17130 8.0 walking, up stairs, using or climbing up ladder (Taylor
Code 030)

17140 5.0 walking, using crutches

17150 2.0 walking, walking, household

17151 2.0 walking, walking, less than 2.0 mph, level ground,
strolling, very slow

17152 2.5 walking, walking, 2.0 mph, level, slow pace, firm surface

17160 3.5 walking, walking for pleasure (Taylor Code 010)

17161 2.5 walking, walking from house to car or bus, from car or bus
to go places, from car or bus to and from the
worksite

17162 2.5 walking, walking to neighbor’s house or family’s house
for social reasons

17165 3.0 walking, walking the dog

17170 3.0 walking, walking, 2.5 mph, firm surface

17180 2.8 walking, walking, 2.5 mph, downbhill

17190 3.3 walking, walking, 3.0 mph, level, moderate pace, firm
surface

17200 3.8 walking, walking, 3.5 mph, level, brisk, firm surface,
walking for exercise

17210 6.0 walking, walking, 3.5 mph, uphill

17220 5.0 walking, walking, 4.0 mph, level, firm surface, very brisk
pace

17230 6.3 walking, walking, 4.5 mph, level, firm surface, very, very
brisk

17231 8.0 walking, walking, 5.0 mph

17250 3.5 walking, walking, for pleasure, work break

17260 5.0 walking, walking, grass track

17270 4.0 walking, walking, to work or class (Taylor Code 015)

17280 2.5 walking, walking to and from an outhouse

18010 2.5 water activities, boating, power

18020 4.0 water activities, canoeing, on camping trip (Taylor Code 270)

18025 3.3 water activities, canoeing, harvesting wild rice, knocking rice off
the stalks

18030 7.0 water activities, canoeing, portaging

18040 3.0 water activities, canoeing, rowing, 2.0-3.9 mph, light effort

18050 7.0 water activities, canoeing, rowing, 4.0-5.9 mph, moderate effort
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code MET
18060 12.0
18070 3.5
18080 12.0
18090 3.0
18100 5.0
18110 4.0
18120 3.0
18130 5.0
18140 3.0
18150 6.0
18160 7.0
18180 16.0
18190 12.5
18200 7.0
18210 5.0
18220 3.0
18230 10.0
18240 7.0
18250 7.0
18260 10.0
18270 11.0
18280 11.0
18290 8.0
18300 6.0
18310 6.0
18320 8.0
18330 8.0
18340 10.0
18350 4.0
18355 4.0
18360 10.0
18365 3.0
18366 8.0
18370 5.0
19010 6.0
19020 5.5
19030 7.0
19040 9.0
19050 15.0
19060 7.0
19075 7.0
19080 7.0

Specific activity

water activities,
water activities,

water activities,

water activities,
water activities,
water activities,
water activities,

water activities,
water activities,

water activities,
water activities,
water activities,
water activities,
water activities,

water activities,
water activities,
water activities,
water activities,

water activities,
water activities,
water activities,
water activities,

water activities,
water activities,

water activities,
water activities,
water activities,
water activities,
water activities,

water activities,
water activities,
water activities,
water activities,
water activities,
winter activities,
winter activities,
winter activities,
winter activities,
winter activities,
winter activities,
winter activities,
winter activities,

Appendix /118

EXAMPLES

canoeing, rowing, >6 mph, vigorous effort
canoeing, rowing, for pleasure, general (Taylor
Code 250)
canoeing, rowing, in competition, or crew or
sculling (Taylor Code 260)
diving, springboard or platform
kayaking
paddle boat
sailing, boat and board sailing, windsurfing, ice
sailing, general (Taylor Code 235)
sailing, in competition
sailing, Sunfish/Laser/Hobby Cat, Keel boats,
ocean sailing, yachting
skiing, water (Taylor Code 220)
skimobiling
skindiving, fast
skindiving, moderate
skindiving, scuba diving, general (Taylor Code
310)
snorkeling (Taylor Code 320)
surfing, body or board
swimming laps, freestyle, fast, vigorous effort
swimming laps, freestyle, slow, moderate or light
effort
swimming, backstroke, general
swimming, breaststroke, general
swimming, butterfly, general
swimming, crawl, fast (75 yards/minute),
vigorous effort
swimming, crawl, slow (50 yards/minute),
moderate or light effort
swimming, lake, ocean, river (Taylor Codes 280,
295)
swimming, leisurely, not lap swimming, general
swimming, sidestroke, general
swimming, synchronized
swimming, treading water, fast vigorous effort
swimming, treading water, moderate effort,
general
water aerobics, water calisthenics
water polo
water volleyball
water jogging
whitewater rafting, kayaking, or canoeing
moving ice house (set up/drill holes, etc.)
skating, ice, 9 mph or less
skating, ice, general (Taylor Code 360)
skating, ice, rapidly, more than 9 mph
skating, speed, competitive
ski jumping (climb up carrying skis)
skiing, general
skiing, cross country, 2.5 mph, slow or light
effort, ski walking
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19090 8.0 winter activities, skiing, cross country, 4.0-4.9 mph, moderate
speed and effort, general

19100 9.0 winter activities, skiing, cross country, 5.0-7.9 mph, brisk speed,
vigorous effort

19110 14.0 winter activities, skiing, cross country, >8.0 mph, racing

19130 16.5 winter activities, skiing, cross country, hard snow, uphill,
maximum, snow mountaineering

19150 5.0 winter activities, skiing, downhill, light effort

19160 6.0 winter activities, skiing, downhill, moderate effort, general

19170 8.0 winter activities, skiing, downhill, vigorous effort, racing

19180 7.0 winter activities, sledding, tobogganing, bobsledding, luge (Taylor
Code 370)

19190 8.0 winter activities, snow shoeing

19200 3.5 winter activities, snowmobiling

20000 1.0 religious activities, sitting in church, in service, attending a
ceremony, sitting quietly

20001 2.5 religious activities, sitting, playing an instrument at church

20005 1.5 religious activities, sitting in church, talking or singing, attending a
ceremony, sitting, active participation

20010 1.3 religious activities, sitting, reading religious materials at home

20015 1.2 religious activities, standing in church (quietly), attending a
ceremony, standing quietly

20020 2.0 religious activities, standing, singing in church, attending a
ceremony, standing, active participation

20025 1.0 religious activities, kneeling in church/at home (praying)

20030 1.8 religious activities, standing, talking in church

20035 2.0 religious activities, walking in church

20036 2.0 religious activities, walking, less than 2.0 mph - very slow

20037 3.3 religious activities, walking, 3.0 mph, moderate speed, not carrying
anything

20038 3.8 religious activities, walking, 3.5 mph, brisk speed, not carrying
anything

20039 2.0 religious activities, walk/stand combination for religious purposes,
usher

20040 5.0 religious activities, praise with dance or run, spiritual dancing in
church

20045 25 religious activities, serving food at church

20046 2.0 religious activities, preparing food at church

20047 23 religious activities, washing dishes/cleaning kitchen at church

20050 1.5 religious activities, eating at church

20055 2.0 religious activities, eating/talking at church or standing eating,
American Indian Feast days

20060 3.0 religious activities, cleaning church

20061 5.0 religious activities, general yard work at church

20065 2.5 religious activities, standing - moderate (lifting 50 lbs., assembling at
fast rate)

20095 4.0 religious activities, standing - moderate/heavy work

20100 1.5 religious activities, typing, electric, manual, or computer

21000 1.5 volunteer activities, sitting - meeting, general, and/or with talking
involved

21005 1.5 volunteer activities, sitting - light office work, in general

21010 2.5 volunteer activities, sitting - moderate work

21015 23 volunteer activities, standing - light work (filing, talking, assembling)

21016 2.5 volunteer activities, sitting, child care, only active periods

21017 3.0 volunteer activities, standing, child care, only active periods
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code MET Specific activity

21018
21019
21020
21025
21030
21035
21040
21045
21050
21055
21060
21065

21070

4.0
5.0
3.0
35
4.0
1.5
2.0
33
3.8
3.0
4.0
4.5

3.0

volunteer activities,
volunteer activities,
volunteer activities,
volunteer activities,
volunteer activities,
volunteer activities,
volunteer activities,
volunteer activities,
volunteer activities,
volunteer activities,
volunteer activities,

volunteer activities,

volunteer activities,
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EXAMPLES

walk/run play with children, moderate, only active
periods

walk/run play with children, vigorous, only active
periods

standing - light/moderate work (pack boxes,
assemble/repair, set up chairs/furniture)

standing - moderate (lifting 50 Ibs., assembling at
fast rate)

standing - moderate/heavy work

typing, electric, manual, or computer

walking, less than 2.0 mph, very slow

walking, 3.0 mph, moderate speed, not carrying
anything

walking, 3.5 mph, brisk speed, not carrying
anything

walking, 2.5 mph slowly and carrying objects less
than 25 pounds

walking, 3.0 mph moderately and carrying objects
less than 25 pounds, pushing something

walking, 3.5 mph, briskly and carrying objects
less than 25 pounds

walk/stand combination, for volunteer purposes
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APPENDIX D
DETERMINATION OF BIOCHEMISTRY

aui 1 Determination of glucose

The levels of glucose in plasma were determined using on the Dimension©
Clinical chemistry system of Dade Behring company which was an invitro
diagnostic test intended for the quantitative determination of glucose in serum,
cerebrospinal fluid , plasma and urine.

The glucose method is an adaptation of the hexokinase-glucose-6-phosphate-
dehydrogenase method,presented as a general clinical laboratory method by Kunst et
al *® This method is more specific than general reducing methods and will give results
lower than those obtained by such reducing method.

Principles of procedure :

Hexokinase, Mg2+
Glucose + ATP » Glucose -6-Phosphate + ADP

Glucose-6-Phosphate dehydrogenase

Glucose -6-Phosphate + NADP >

Glucose-6-Phosphoglucolactone + NADPH

NADPH (and glucose concentration ) absorbance is determined using a
biochromatic (340 and 383 nm.) endpoint technique.
Glucose concentration was calculated according to the following equation :
Glucose concentration = (A*100)/ As
Where A is the absorbance of the specimen reaction tube and there was 100
mg per deciliter standard glucose in the standard reaction tube. The amount of glucose
concentration was expressed as mg/dL. Appropriate dilution was made if the

specimen contained high level of glucose. When a series of hourly plasma glucose of
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each individual were analyzed, the area under the curve plotted between the glucose
concentrations against the time of blood withdrawals can be calculated using

computer integration.

daui 2 Determination of glycosylated hemoglobin (Hb A1¢)

Determination of Hb A1C is considered a useful index of long-term glycemic
control and is recommended by the American Diabetes Association >’

The ultimate Hb A1C is an in vitro reagent for the quantitative
immunological determination of percent glycohemoglobin (HbA1C) in whole blood
or hemolysate used to monitor long term blood glucose control in individuals with
diabetes mellitus.

Hemoglobin is released from erythrocytes by hemolysis and is proteolytically
degraded. Hb 4c is a glucose-modified HbA, the major component of hemoglobin. It
is formed by a two step reaction between the N-terminal amino acids of the Hb A

beta-chains and D-glucose.

HbA + beta-D-glucose (labile)

L

Hbaic (stable)

Hb ajc is stable and reflects the average concentration of D-glucose to which
the erythrocytes are exposed over their lifetime. Therefore , Hbac reflects the average

blood glucose level during the preceding4-8 weeks

Specimen preparation

Venous or capillary blood anticoaglulated by citrate, EDTA, heparin or
oxalated/fluoride may be used. Fluoride only anticoaglulant should not be used. The
untreated blood samples may be to 4 weeks at 2-8 ¢ or 2 weeks at 20-25 ¢ (don’t
thawing up 10 times)

Principle of procedure
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Hb aic and total Hb are determined from hemolysate, prepare manually or on
board the COBAS ® chemistry system from whole blood .HbAlc is measured from
the hemolysate by a latex enhanced turbidimetric immunoassay. Total Hb is measured
from the same hemolysated by the colorimetric cyanide free alkaline hemalin
method™*® Both tests are performed at 550 nm from hemolysated blood in which
Hb is proteolytically degraded.

The final Hbac test result is determined from the Hbac/Hb ratio, including a

conversion formula to match a HPLC reference method.

ﬁ!’J‘l«!‘ﬁ 3 Determination of serum total cholesterol

DADE BEHRING ®
Determination of total cholesterol level using Dimension ® Clinical Chemistry

System by Cholesterol Flex ™ Reagent Cartridge.

Prlnaple Cholesterol esterase

Cholesterol ester +H,O » cholesterol + ROOH
Cholesterol oxidase

Cholesterol + O, > cholest-4-ene-3-one + H,0,

Peroxidase

2 H,0O; + 4- aminophenazone + phenol —

4-(p-benzoquinone-mono-imino) phenazone + 4 H,O

The 4-(p-benzoquinone-mono-imino) phenazone is chromophore that absorbs at
540 nm

Calculation

Cholesterol = 5.17 x  AA (sample) (mmol/L)
A A (standard)

Reference interval < 200 mg/dL desirable
200-240 mg/dL borderline

>240 high risk cardiovascular disease
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limit > 600 mg/dL

dauit 4 Determination of high density lipoprotein cholesterol

(HDL -C)

Dimension ® Clinical Chemistry System

Automated HDL-cholesterol Flex ™ Reagent Catridge.

Principle

The HDL cholesterol assay is a homogenous method for directly measurement
HDL levels without the need for off-line pretreatment or centrifuge step.

Primary reagent solubilized only HDL lipoprotein particle, thus releasing HDL
cholesterol to react with cholesterol esterase to produce color. In addition to
selectively disrupting the HDL lipoprotein particles , this detergent also inhibits the
reaction of the cholesterol enzyme with LDL, VLDL and chylomicron lipoproteins
by adsorping to their surface. A polyanion is contained in the first reagent to assist
with complex LDL ,VLDL and chylomicron ,lipoproteins, further enhancing the

selectivity of the detergent and enzymes for HDL cholesterol.

dauil 5 Determination of triglyceride

Dade Behring company

Machine : Dimension ® Clinical Chemistry System

Reagent : Flex® reagent cartridge

The TGL Flex® used on the Dimension ® Clinical Chemistry System is an in
vitro diagnostic test intented for the quantitative determination of triglyceride in
serum and plasma

Principle

TG method is based on an enzymatic procedure in which a combination of
enzyme are employed for the measurement of serum or plasma triglyceride

The sample is incubated with lipoprotein lipase (LPL) enzyme reagent that
converts triglyceride into free glycerol and free fatty acids . Glycerol kinase (GK)
catalyze the phosphorylation of glycerol by adenosine-5-triphosphate (ATP) to
glycerol-3-phosphate . Glycerol-3-phosphate oxidase (GPO) oxidize glycerol-3-
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phosphate to dihydroacetone phosphate and hydrogen peroxide. The catalytic reaction

of peroxidase (POD) produces quinoneimine chromophore.

LPL
Triglyceride > Glycerol + fatty acids
GK
Glycerol + ATP > Glycerol -3-phosphate + ADP
GPO
Glycerol-3-phosphate + O2 > Dihydroxyacetone phosphate + H202
POD
2H,0, + Aminoantipyrine+ 4-chlorophenol Quinoneimine + HCI+4H20
—
Wave ranges biochromic end point : 510 and 700 nm
Reference interval SD
100 mg/dL >5 mg/dL
400 mg/dL >16 mg/dL.
Limit > 1000 mg/dL

dauii 6 Estimation of low density lipoprotein cholesterol (LDL-C)

LDL-C level was calculated from Friedwald’s formula *' as follow :

LDL- C =total cholesterol - (triglyceride) — HDL-C
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APPENDIX E
ESTIMATION OF SAMPLES

From the Da Qing IGT and Diabetes Study found that Diet and / or exercise

intervention can delay type2 DM.(183)

Calculator Sample size (n) = (Za +7Z ) (8)
(wl-p2)

Z, = m Zisduanuieiu a (two side)

Zg = mZiszduawnmanaouriiai 2, B (one side)

) = anuulsils nqudnedig

pl = sundvdounaass =2 hOGTT 10.76 +4.37 mmol/L

u2 = aundewdmaaes = 2h OGTT 9.11 +0.93 mmol/L

Table E1 Calculate number of sample with different power of test

o =0.05 B 1-B (power of test) | N
0.05 95% 33
0.10 90% 27
0.15 85% 23
0.20 80% 20
0.25 75% 18
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Table F1 Number (percentage) satisfied by gentle and stage of puberty adolescence
of control and experimental group.

Age (yr.) control Experiment
(n=18) (n=15)
boy girl boy girl
9-12yr. (n=11) 7 (38.8) 0 1 (6.66) 3 (20)
13-15yr. (n=12) 4 (22.2) 0 4 (26.6) 4 (26.6)
16-19 yr. (n=10) 6 (35.2) 1 (5.8) 2 (13.3) 1 (6.6)
Total 17 (94.5) 1 (5.5) 7 (46.6) 8 (53.3)
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Table F2 Median (P,s, P75) of all variables of combined the control and the
experimental group (n=33) data of before and after 6 and 12 months experiment.

Variables Before After 6 mo. After 12 mo.
(n=33) (n=33) (n=28)
Anthropometry
Age, years old 14 (12,16)

BMI ,kg/m’
Obesity percentage, %
Z w/h

25.65 (24.16, 30.0)
145.5 (130.5, 160)
296 (1.87,4.71)

24.36°(22.25,29.11)
138" (120,152)
236" (1.18,4.04)

23.60 " (22.2, 28.53)
131.9°% (118, 150)
1.86 ™ (1.23,3.86)

TSF,mm 26 (23.5, 32) 23(18.7,30.2) 25.5(16.25,32.75)"
BSF,mm 22 (17,25) 17(13.8,24) " 32(25.3,41.8)
Supraileac skinfold,mm 32.5(27.6,40.8) 32 (25,41.8) 31.5(24.8, 38.1)
Subscapular skinfold,mm 36 (27,43) 35(19,41.5)" 35(23,43.9"
MAC,cm 30 (27,43) 29.5(26.5,32.5) 29.5(26.5, 33.8)
MAMC,cm 28.9 (26, 32) 28.23 (25, 31.5) 28.5(25.8, 33.1)
W:H ratio 0.900 (0.850, 0.930) | 0.878 (0.81,0.90)" | 0.898 *(0.843,0.93)
Biochemical

Fasting plasma glucose ,mg/dL.

84 (79.5, 89.7)

82.5 (77, 87)

88 (84, 91)

1h OGTT,mg/dL. 137 (116, 160) 136 (120, 151) 121 (112, 129)
2h OGTT,mg/dL 119 (102, 134) 120 (108, 131.5) 111.5 (98.2, 123)
Tot Chol.,mg/dL 171.5 (157, 190) 167 (147,171) 169.5(148.5, 187.75)
LDL-C ,mg/dL 109 (101 ,119) 105 (93.5, 119.25) 108 (95, 129)
HDL-C, mg/dL. 43.5 (40, 51.5) 45 (41,50) 46 (42.5,51)
Triglycride ,mg/dL 78 (56.5,96) 74 (54, 103) 68 (42,97)
Hb o1 .% 5.5 (5.4,5.6) 54 (5.2,5.6) 53(5.2,5.7)
Energy & Nutrient Intake
Energy Intake, Cal 1613 10127 998 *

(1210, 2248) (830, 1355) (914,1257)
Distribution of CHO, % 44.6 (38.7, 55.8) 50.35 (44, 57) 50.9 (45.6,57.56)

Distribution of protein, %

Distribution of fat,%

19.5 (15.5,27.72)
29.38 (22.6, 31.10)

20.27 (16.7, 26.05)
26.8 (18.84, 34.5)

19.73 (14.8,22.74)
28.8 (23,34.28)

Statistic significant different from before experiment * p<0.016.
Statistic significant different from 6 month experiment "p<0.016.
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Table F2 Median (P,s, P75) of all variables of combined the control and the
experimental group (n=33) data of before and after 6 and 12 months experiment.
(Continued).

Variables

Before

(n=33)

After 6 mo.
(n=33)

After 12 mo.
(n=28)

Energy & Nutrient Intake (Continued.)

CHO, gram
Protein, gram

Fat, gram

127 (113,169)
76.64 (44, 124)
63.98 (46.65, 86.6)

116.65 (101.3, 156)
46.40 " (36.75, 64.77)
26.65 (19.81, 43.06)

138.9 (108, 155)
47.73" (33.29, 55.11)
36.137 (25.9,43.7)

Physical Activity
Energy expenditure,
Cal.

Time duration,

minute

1935.36
(1573,2660)
12 (9,18)

2166 "
(1768, 3154)

*

26° (23,35)

2441"
(1941, 3341)
48 " (34, 56.7)

Total 4-day MET,
number (%)

<3 22 (57.8 %) 12 (31.6%) 8 (28.6%)
3.6 9 (23.6 %) 15 (39.49 %) 9 (32.14%)
6 2 (52%) 6 (15.78 %) 11 (39.3%)
Psychological Behavior
Knowledge, score 8 (6,10) 107 (9,10) 10" (10,10)
Perceived SE, score 40 (37,42) 48" (43.5,49) 52.5" (49.2, 58)
Outcome expectancy, 45 (39,50 ) 52" (50,54) 60" (54,64)
score
Practice ,score 9 (6.5, 10) 10" (10,12) 12.5" (10,14.7)
Parents’ support 51 (45.5,55) 57" (50.5, 61) 65" " (62.5,69)

Statistic significant different from before experiment * p<0.016.

Statistic significant different from 6 month experiment " p<0.016.
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