RESEARCH AND DEVELOPMENT OF INTERACTIVE
WEB-BASED EDUCATION ON NUTRITION FOR
OVERWEIGHT AND OBESE THAI PEOPLE

TISANA CHANYACHAILERT

A THESISSUBMITTED IN PARTIAL FULFILMENT
OF THE REQUIREMENTSFOR
THE DEGREE OF MASTER OF SCIENCE
(FOOD AND NUTRITION FOR DEVELOPMENT)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2010

COPYRIGHT OF MAHIDOL UNIVERSITY



Thesis

entitled
RESEARCH AND DEVELOPMENT OF INTERACTIVE
WEB-BASED EDUCATION ON NUTRITION FOR
OVERWEIGHT AND OBESE THAI PEOPLE

Lect. Tanasanee Phienthrakul,
Ph.D. (Computer Engineering)
Co-advisor

Prof. Banchong Mahaisavariya,
M.D., Dip Thai Board of Orthopedics
Dean

Faculty of Graduate Studies

Mahidol University

Miss. Tisana Chanyachailert
Candidate

Assist. Prof. Sunard Taechangam,
Ph.D. (Clinical Science in Nutrition)
Major-advisor

Assist. Prof. Chanida Pachotikarn,
Ph.D. (Human Nutrition)
Co-advisor

Assoc. Prof. Chailerd Pichitpornchai,
M.D., Ph.D. (Medicine)
Co-agtbri

Assist. Prof. Wantanee Kriengsinyos,
Ph.D. (Nutritional Sciences)

Program Director

Master of Science Program in

Food and Nutrition for Development
Institute of Nutrition

Mahidol University



Thesis
entitled

RESEARCH AND DEVELOPMENT OF INTERACTIVE
WEB-BASED EDUCATION ON NUTRITION FOR
OVERWEIGHT AND OBESE THAI PEOPLE

was submitted to the Faculty of Graduate Studieshilibl University
for the degree of Master of Science (Food and Naorrfor Development)

on

July 21, 2010

Assoc. Prof. Chailerd Pichitpornchai,

M.D., Ph.D. (Medicine)
Member

Lect. Tanasanee Phienthrakul,
Ph.D. (Computer Engineering)
Member

Prof. Banchong Mahaisavariya,
M.D., Dip Thai Board of Orthopedics
Dean

Faculty of Graduate Studies

Mahidol University

Miss. Tisana Chanyachailert
Candidate

Mr. Somkiat Geratikornsupuk,

M.D., Thai Board of Obstetic and
Gynaecology., Thai Board of Family
Medicine

Chair

Assist. Prof. Sunard Taechangam,
Ph.D. (Clinical Science in Nutrition)
Member

Assist. Prof. Chanida Pachotikarn,
Ph.D. (Human Nutrition)
Member

Assoc. Prof. Visith Chavasit,
Ph.D. (Food Science)
Director

Institute of Nutrition

Mahidol University



ACKNOWLEDGEMENTS

This thesis would not have been possible withoppstt and the kindness
of advisor’s team. First of all, I would like toahk my major advisor, Assist. Prof.
Sunard Taechangam who gave valuable suggestiongnsexe support and
encouragement throughout this studyam thankful to my co-advisor, Dr. Chanida
Pachotikarn for her appreciate suggestion and k#usupport. Thank also #ssoc.
Prof. Chailerd Pichitpornchand Dr. Tanasanee Phienthrakiok their kindness and
all of good comments.

I would like to special thank for all of the adnsimative and staff
members at Medical Department of Krungthai Banklieu@@ompany Limited for their
kindness and helpful in providing facilities andter&ls for my thesis project. | wish
to express my sincere thank to Dr. Somkiat Geratgapuk, Sen. Lt. Kukanan
Keratisunthorn R.N., and Miss Chanthana Kiativakamg for their excellent
suggestion and cooperation.

| am grateful for all the volunteer participantshav gave me
encouragement and good cooperation. Moreover, ldMdee to thank all my friends
for their help and encouragement.

Finally, my thesis would not be achieved witho@stbwish from my

family who gave me encouragement, love and suppertor everything.

Tisana Chanyachailert



Fac. of Grad. Studies, Mahidol Univ. Thesis / iv

RESEARCH AND DEVELOPMENT OF INTERACTIVE WEB-BASEDIEHJCATION ON
NUTRITION FOR OVERWEIGHT AND OBESE THAI PEOPLE

TISANA CHANYACHAILERT 5036322 NUFN/M

M.Sc. (FOOD AND NUTRITION FOR DEVELOPMENT)

THESIS ADVISORY COMMITTEE: SUNARD TAECHANGAM, PH.D.CHANIDA
PACHOTIKARN, PH.D., CHAILERD PICHITPORNCHAI, M.DPH.D, TANASANEE
PHIENTHRAKUL, PH.D.

ABSTRACT

Obesity is a serious problem that increases tleofisnajor chronic disease and

mortality. In Thailand, there are many educatiotwalls for weight management, but th
cannot reach large numbers of individuals in a ffra@d cost-effective manner.

The purpose of this study was to develop and etaline effectiveness of
a nutrition educational tool based on the Natiohkdart, Lung, and Blood Institu
recommendations and health belief model. A multigeditritional education website nam
fitbymyself.com was developed. The contents incladeome page, six lessons for wei
management, exercises, web board, meal plan, ealnn calculator, weight and fo
record, weight loss menu, personal folder, contage and games. The six lessons for we
management present knowledge about obesity, ingjuithie definition and causes of obes
chronic diseases related to obesity, food exchastyggsing low fat, low calorie diets in g
food groups, food labels, calories in one-platdelés low fat shopping, low calorie diets,
benefits of regular exercise, and advice on aera@bercise. The effectiveness of 1
educational tool was evaluated by 39 subjects filoenselected bank (mean age of 42.4
10.36 years). For 6 weeks, subjects were assigmdéatn lessons, do exercises from
homework assignments, and record their weight and intake.

After 6 weeks, the results of the study showed ttiaimean knowledge score ¢
the subjects increased significardympared to the baseli(e<0.05). Stages of chang
dietary and exercise behavior scores also incresig@ificantly (p<0.05). Weight, Bivdnd
waist circumference decreased significantly (p<pwWwbereas percentage of fat and visc
fat did not significantly change. Total blood chsikol, triglyceride level and systolic blo
pressure significantly decreased (p<0.05) and HDiolasterol significantly increase
However, fasting plasma glucose, LDL cholesteral aiastolic blood pressure were 1|
significantly changed but were within the normatesia. Mean daily energy, carbohydré
and fat intake decreased significantly (p<0.05) th& percentage of protein increas
significantly (p<0.05) whereas the percentage ofdiecreased significantly (p<0.05). T
percentage of carbohydrates did not change andimethawithin the recommendatio
Participants who accessed the websit@ times/week and also logged their food reqg
> once a week had more weight loss1(kg). Satisfaction scores of the subjects abog
developed tool are at the “agree” and “stronglyeafjtevel.

In conclusion, the developed nutritional educatmoi was acceptable as an
effective learning tool for overweight and obesepe that helped improve their knowled
and positive behavior. The frequency of accessieg website and frequency of loggi
dietary records was associated with weight loss.

KEY WORDS: OVERWEIGHT/ OBESITY/ WEBSITE/ WEIGHT LGS
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CHAPTER|
INTRODUCTION

Background

Overweight and obesity are serious problems of whttention need to be
paid closely, because it does not only increasg fetdess but also increases the risks
of major chronic disease and mortality. Overweigind obesity lead to adverse
metabolic effects on blood pressure, cholesterigllyterides and insulin resistance.
Raising Body Mass Index (BMI) increases the riskscoronary heart disease,
ischemic stroke, type 2 diabetes mellitus, andagetlypes of cancers such as cancer
of breast, colon, prostate, endometrium, kidneygaitbladder [1].

The prevalence of overweight and obesity is comynassessed by using
body mass index (BMI). It is defined as the ratioweight (kilogram) and the square
of the height (meter).

WHO criteria define overweight as a BMI of at lea5 kg/nf and obesity
as a BMI of at least 30 kgfmin Asia, the risks of disease in all populatiomsease
progressively in adult from BMI levels of 2023 &g/ while levels are 25-27 kgfm
across North America and Europe[l]. Therefore, BMi-offs in Asia for overweight
(> 23.0 kg/m) and obesity (> 25.0 kgfnare lower than North America and Europe
criteria.

An increase in BMI results from an imbalance betwenergy intake and
energy expenditure that are affected by genetic emdronmental factors such as
sedentary lifestyle, high fat, and fast foods [2].

The prevalence of overweight and obesity is irgrepworldwide in both
developed and developing countries. The report thas published in 2006,
Prevalence of overweight and obesity in the Un8&ates in 1999-2004 [3], indicated
that the prevalence of overweight and obesity e lmited States remains high. The
prevalence of obesity has continued to increasemen and the prevalence of
overweight has continued to increase in childres @solescents. The recent study in
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2005-2006 [4] indicated that more than one-thirdWo$. adults were obese. This
included 33.3% of men and 35.3% of women.

In Thailand, a study in 1985 [5], surveying 35y&hr-old Thai officials
of the Electricity Generating Authority of ThailaifEGAT), found that 2.2% of the
2,703 men, and 3.0% of the 792 women, had a BMDk@nT (grade Il obesity),
whereas BMI of 25-29.9 kg/m(grade | obesity) were higher (23.3% in men and
18.4% in women).

In 1991, the first report on National Health Exaation Survey of
Thailand [6] was conducted in 13,300 adults, age2D>years. The results revealed
that 12% of men and 19.5% of women had BMI 25-30rkgwhereas 1.7% of men
and 5.6% of women had BMI >30 kg/m

In 1997, the second report on National Health Hratron Survey of
Thailand [7] was conducted in 3,220 adults, aged2Fears. The results revealed
that 19.2% of men and 33.9% of women had BMI 2%&0’, whereas 3.5% of men
and 8.8% of women had BMI >30 kg/m

The study that was conducted in 2003-2004 [8] nepothe analysis of
sex differences in Body Mass Index among 19,200i Tdtzor forces aged 15-60
years. The result indicated that the mean BMI & Whai labor forces tends to
increase steadily. The mean and standard deviaefi&MI of the overall sample were
24.0644.42 kg/n, with males slightly leaner than females on therage (23.314.08
kg/m? in male and 24.69%60 kg/nf in female). The mean and standard deviation of
female BMI were higher than its counterpart.

More importantly, the results related to socioeroit status indicated
that males with higher social classes were heaviean compared with those in the
lower ones. In contrast, BMI and socioeconomicustalere inversely associated
among female labor forces.

In 2005, Napradit P et al. [9] conducted a crasgisnal study to
determine the prevalence of overweight and obasity276 Royal Thai Army (RTA)
personnel aged 20-60 years. The prevalence of evgvand obesity in RTA
personnel were 27.1% and 4.9% respectively. Oveghtevere positively associated
with age, male, and working in a combat unit. Corremoking was inversely

associated with overweight and obesity, whereasipalyactivity > 3 times/wk was
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inversely associated with obesity. Overweight abdsity were also associated with
hypertension.

In 2007, Lohsoonthorn V et al. [10] reported thievalence of metabolic
syndrome among 1,339 Thai professional and offieekers (535 men and 804
women) that was 15.2% and approximately 3 timesencommon among men than
women (25.8% vs. 8.2%). Moreover, they found thahrand women with metabolic
syndrome were older and had lower education thanptirson with not metabolic
syndrome.

The prevalenc®f overweight and obesity have been increasinghai T
population. It is not only personal health problemus also impacts work limitations
and the economic costs of overweight and obesitg Jtudy in 1986 to 1999 [11]
indicated that obesity was associated with loweplegment among men and women
and increased work limitations. In 2002 [12], thedy of national medical spending
to overweight and obesity presented the costdating to obesity are $9.26 billion in
the United States. These findings emphasize thentingeed to develop strategies for
the detection, treatment, and prevention of oveglateand obesity.

The rationale for the initial 10% goal is that aderate weight loss of this
magnitude can significantly decrease the sevelitpl@sity-associated risk factors
[13]. In 1992, Singh et al. [14] published resditam a 1-year randomized controlled
trial of a “cardioprotective diet” in East Indiamafents hospitalized with recent
myocardial infarction (mean age 50 years, mean Bbbut 24 kg/f). The study
found that those who lost at least 0.5 kg had pdé@ent lower incidence of cardiac
events and a 54% lower risk of overall mortalitynpared with counterparts who lost
< 0.5 kg.

In 1995, Williamson et al. [15] published a 124yeprospective
observational study of weight loss and mortalitgttiirectly assessed weight loss
intention. They analyzed data from 43,457 overwei@MI| > 27 kg/nf), never-
smoking, white women aged 40 to 64 years. Mortatjos were compared between
women who intentionally lost weight and those whadl mo change in weight. In
women with obesity-related comorbidities, intenéibweight loss of any amount was
associated with a statistically significant 20 getcreduction in all-cause mortality,

primarily due to a significant 40% to 50% reductianmortality from obesity-related
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cancers; diabetes-related mortality was also sagmfly reduced by 30% to 40% in
those who intentionally lost weight.

In 2005-2007, Roberts et al. [16] studies in Dimolsrael, in a workplace
at a research center with an on-site medical cliffee study was conducted in 104
volunteers (BMI 30.6 +32 kg/fliy aged 40-65 years. The volunteers received an
energy intake of 1,500 kcal per day for women aj@dQ kcal per day for men, with
30% of calories from fat, 10% of calories from sated fat, and an intake of 300 mg
of cholesterol per day. After 2 years, they fouhd significant reduction of weight
(decrease 3.3 kg), Waist circumference (decreaB8e4& cm.), blood pressure
(systolic blood pressure decrease 4.3+11.8 mmHg diadtolic blood pressure
decrease 0.9 + 8.1 mmHg), and cholesterol (theivelaeduction in the ratio of total
cholesterol to high-density lipoprotein cholestewals 12%).

Several studies present that health behavior #ea@re beneficial to
weight loss success. In 1997, Thunyaharn T [17pntepl the effectiveness of a
nutrition education program to reduce blood lipy the application of behavioral
theories in obese male teenagers. The study codhpae interventions, education
group and education with behavior therapy grouphis study, Behavior therapies are
health belief model and Bandura's social learniepty. After 6 months, the result
indicated that the education with behavior thergpyup had a significantly higher
scores (ischemic heart disease knowledge test)dbtane the education group and loss
weight 3 and 0.6 kg respectively.

In 2006, Maneegan A et al. [18] reported an appbnn of health belief
model, group process and social support to pronvetght control among overweight
children in primary schools, Maung NakonsitammarBhe results of the study
showed that health belief model, social suppotingdehavior and exercise behavior
of the experiment group (The experimental groupigpated in a twelve-week health
promotion program) were significantly better théwoge of the control group. Body
weight and triceps skinfold of the experiment graugre significantly lower than
those of control group.

Although, several interventions already exist $sist health professionals
in managing obesity [19], it is difficult to reaehlarge numbers of overweight and

obesity and obese individuals who are embarras&edit atheir weight to seek
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treatment [20]. Therefore, the nutrition educatiinternet relating to weight loss is
used as one of the choices for weight managemeaearweight and obese people.

Several studies have shown that using Interndintdogy can provide
successful behavioral weight control. [21-23] Foample, Southard et al. [24]
studied to compare between Internet-based cardizabilitation program group and
usual care group. They studied in 104 patients wdhdiovascular disease aged
62.3+10.6 years with a body mass index of 30.92mkg(internet-based cardiac
rehabilitation program group) a@8.2kg/m’ (usual care group) After 6 months, the
results indicated that cardiovascular events oedufewer among the Internet-based
cardiac rehabilitation program subjects (15.7%nthanong the usual care subjects
(4.1%). More weight loss occurred in the Internatdx cardiac rehabilitation
program group (-1.63 kg) than in the usual careigre-0.21).

The study in 2001, Tate et al. [21] studied coragaro interventions via
Internet (education group and behavior therapy gjrau 91 healthy, overweight adult
hospital employees aged 40.9+10.6 years with a bodygs index of 25-36 kgfm
After 6 months, they found that the behavior thgrgmup which received additional
behavioral procedures, including a sequence of 2ékly behavioral lessons via
e-mail, weekly online submission of self-monitoririaries with individualized
therapist feedback via e-mail, and an online bullbbard, lost more weight than the
education group. The mean weight less in behakignapy group was 4.0+2.8 kg and
weight loss in the education group was 1.7 +2.7Tkge study in 2003, Tate et al. [22]
compare the effects of an Internet weight loss nogalone vs with the addition of
behavioral counseling via e-mail provided for 1rygaindividuals at risk of type 2
diabetes. After 12 months, the result showed thathiehavioral e-counseling group
lost more weight than the basic Internet group. Teman weight less in behavior
therapy group was 4.4+6.2 kg and weight loss inetthecation group was 2 +5.7 kg.
Two studies concluded that participants who weneemia structured behavioral
treatment program with weekly contact and indivitheal feedback had better weight
loss compared with those given links to educatiavelsites. Thus, the Internet and
e-mail appear to be viable methods for delivenstofictured behavioral weight loss

programs.
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According to the studieseducational websites with e-mail contact
presented better weight loss compared with edutatiwebsites, but e-mail contact in
the studies was a separate part and was not irtlidéhe website. If they had
included e-mail contact in website, it would havevyided more facility for user to
contact counselor and lead to more successful Wwaighagement.

Now a day, several commercial Internet programes rasw offered to
the public [25] and some of them are proven byaeste However, most of them are
in English version, lack of Thai food database, iTkaipes for weight management,
e-mail sending function and nutrition game.

In Thailand, Internet users grew over 100% in ldwt five years. The
National Telecommunications Commission reportedrthmber of Internet users in
Thailand in 2007 to be around 13.15 million peoj@6-28]. The 2007 Information
and communication technology survey and houselegdrt [29] found that the major
area using internet was Bangkok area and 64% gfl@adho use internet age range
between 15-49 years. Moreover, using the internetidcess websites to search
information and follow news is very high (84.8%heTinternet is growing and the
number of user who search information such as neadbrmation also increase but
most health websites on the Internet are lesshteligd study of dissemination of
health information via Internet in 2004 reportedttionly 255 websites from 1,888
websites were on the reliability criteria and 56.@24vebmasters were not in the field
of health career. Moreover, some websites gavehea#brmation with advertising
products and were not screened inappropriate irgtbom and language.

In Thailand, most weight loss websites are leskahie and the
effectiveness of the weight loss website for oveégiveand obese Thai people had not
been studied. Therefore, this study was conductednhultimedia weight loss website
for overweight and obese people with the conceplowafcalorie diets, increasing
physical activity and following weight reduction dachanging dietary behavior by
graph and dietary record. The developed websitsistsnof Thai food database, Thai
food recipes, e-mail sending function and nutritigame. Learners can evaluate
severity and the risk of diseases and realize #wefits of weight reduction. In
addition, the health information, Thai food databasd Thai food recipes come from

many studies and reliable sources.
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The developed website is one option for overweggitt obese people who
are too shy to see a counselor. It is also ap@tgpfor people who seek for weight
loss intervention with reducing time and travel exges. This website is easy for
internet users to access to nutrition educationreldeer, it is not only person who
would like to lose weight but also healthy peoplkeowvould like to get benefit from
reliable nutrition informationin addition, the multimedia weight loss website Vadou
benefit for dietitian, nutrition educator, nutriist and other persons in health care
team that they can include it in the treatment amdrvention for overweight and

obese people.
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CHAPTERIII
OBJECTIVES

General objective

To develop and evaluate the effectiveness of mallian website nutrition
education tool for Thai overweight and obese pebplged on National Institutes of
Health, National Heart, Lung, and Blood InstitutéHLBI) Recommendation and
Health belief model.

Specific Objectives
1. To construct the multimedia website nutrition edigcatool for overweight
and obese people.

2. To evaluate the effectiveness of the nutrition atioa tool by:
e Assessing the subject’'s knowledge of nutritionvieight loss
e Assessing the subject’s dietary and exercise behauore
e Assessing the subject’s stage of change
e Assessing the subject’s nutrition status
e Assessing the subjects overall satisfaction with dbveloped education

tool.

Resear ch Hypothesis

The developed education tool can improve the kndgéeand understanding
of nutrition for overweight and obese people. Tretady and exercise behavior score,
stage of change and nutrition status of subjectdeamproved after self-learning.



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

Expected benefits and applications
The expected outcomes of the study are as follows:

e The developed website is served as reliable resdhecbenefits for overweight,
obese people and any individuals who would likéetorn about how to choose
the appropriate diet and exercise.

e Overweight and obese people can assess nutridasstplan weight loss diet
and exercises by themselves.

¢ Overweight and obese people can lose and con&wlwleight that will prevent
chronic disease and reduce the health care cost.

¢ Dietitian and medical personnel can use the deeeldpol as a part of the

treatment to prevent and alleviate problems cabgexerweight and obesity.
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CHAPTER 111
LITERATURE REVIEW

In this chapter was divided in to 8 main parts@lews:
Part 1. Prevalence of overweight and obesity
Part 2: Classification of overweight and obesity
Part 3: Causes of overweight and obesity
Part 4. Health risks of overweight and obesity
Part 5. Weight management
Part 6: NHLBI Recommendation (National Heart, Lung, anddlo
Institute Recommendation)
Part 7: Health behavioral theories

Part 8: Website and weight management

1. Prevalence of overweight and obesity

The prevalence of overweight and obesity is ingreaworldwide in both
developed and developing countries. The World Hedlrganization’'s latest
projections indicate that globally in 2005 [30], papximately 1.6 billion adults
(age more than 15 years) were overweight and at #&0 million adults were obese.
The World Health Organization predicts there wdl .3 billion overweight adults in
the world by 2015 and more than 700 million of thetti be obese. The report that
was published in 2006, Prevalence of overweight @mekity in the United States in
1999-2004 [3], indicated that the prevalence ofraegght and obesity in the United
States remain high. The prevalence of obesity basimued to increase in men and
the prevalence of overweight has continued to am®ein children and adolescents.
The recent study in 2005-2006 [4] indicated thatrenthan one-third of U.S. adults
were obese. This included 33.3% of men and 35.3%oafen.
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In Thailand, Data from three National Health exaation surveys
(NHES) have shown a secular trend, as the prevalehmbesity with body mass
index>25 kg nf in adults increased from 13.0% in men and 23.2%dmen in 1991
to 18.6% and 29.5% in 1997 and 22.4% and 34.39014 2espectively [31]. A study
in 1985 [5], surveying 35-54-year-old Thai offigabf the Electricity Generating
Authority of Thailand (EGAT), found that 2.2% ofett2,703 men, and 3.0% of the
792 women, had a BMI > 30 (grade Il obesity), whsr&MI of 25-29.9 (grade |
obesity) were higher (23.3% in men and 18.4% in @o)n

In 1991, the first report on National Health Exaation Survey of
Thailand [6] was conducted in 13,300 adults, ageZD>years. The results revealed
that 12% of men and 19.5% of women had BMI 25-3Bemas 1.7% of men and
5.6% of women had BMI >30. In 1997, the second mremm National Health
Examination Survey of Thailand [7] was conducte®,20 adults, aged 20-59 years.
The results revealed that 19.2% of men and 33.9%oafen had BMI 25-30, whereas
3.5% of men and 8.8% of women had BMI >30.

The study that was conducted in 2003-2004 [8] mepothe Analysis of
Sex Differences in Body Mass Index among 19,200i Thhor Forces aged 15-60
years. The result indicated that the mean BMI efThai labor forces tend to increase
steadily. The mean and standard deviation of BMItleé overall sample were
24.06+4.42 kg/rh with males slightly leaner than females on therage (23.31+4.08
kg/m? in male and 24.69+4.60 kgfrin female). The mean and standard deviation of
female BMI were higher than its counterpart, exaepbme (over 25,000 baht) and
education (university educated). More importantBsults related to socioeconomic
status indicated that males with higher social ss#aswere heavier when compared
with those in the lower ones. In contrast, BMI asacioeconomic status were
inversely associated among female labor forces.

In 2005, Napradit P et al. [9] conducted a crasdisnal study to
determine the prevalence of overweight and obesity,276 Royal Thai Army
personnel aged 20-60 years. The prevalence ofweught and obesity in RTA
personnel were 27.1% and 4.9% respectively. Ovefvtevere positively associated
with age, male, and working in a combat unit. Cofremoking was inversely

associated with overweight and obesity, whereasipalactivity > 3 times/wk was
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inversely associated with obesity. Overweight abdsity were also associated with
hypertension. In 2007, Lohsoonthorn V et al. [}jarted the prevalence of
metabolic syndrome among 1,339 Thai professiondlcdfice workers (535 men and
804 women) that was 15.2% and approximately 3 timese common among men
than women (25.8% vs. 8.2%). Moreover, they fourat men and women who were
metabolic syndrome were older and had lower edutdkian the person who was not

metabolic syndrome.

2. Classification of overweight and obesity

The prevalence of overweight and obesity is comyassessed using
body mass index (BMI). It is defined as the ratioveight (kilogram) and the square
of the height (meter). WHO criteria (Table 1) defioverweight as a BMI of at least
25 kg/nf and obesity as a BMI of at least 30 k@/iim Asia, the risks of disease in all
populations increase progressively in adult from IB&Vels of 20—23 kg/f) while
levels are 25-27 kg/racross North America and Europe[1]. Therefore, BMtoffs
in Asia (Table 2) for overweight (> 23.0 kgf)rand obesity (> 25.0 kgfthare lower
than North America and Europe criteria. Moreoveri$V circumference is another
clinically feasible measurement that may be usddpendently or in addition to BMI
to assess weight-related health risk [32,33].
Table 1 Classification of overweight and obesity by BMI, Waist circumference,

and associated diseaserisk [13]

Disease risk* (relative to normal weight and

waist circumference)

Classification BMI Obesity Men <102 cm (<40in) > 102 cm (<40 in)
(kg/n) Class Women <88 cm (<35in) > 88 cm (<35in)
Underweight <185 - -
Normal 18.5-24.9 - -
Overweight 25.0-29.9 Increased High
Obesity 30.0-34.9 I High Very high
35.0-39.9 Il Very high Very high
Extreme obesity _ 40 ] Extremely high Extremely high

* Disease risk for type 2 diabetes, hypertension, @ronary heart disease.
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Table 2 Co-morbiditiesrisk associated with different levels of BMI and suggested

waist circumferencein adult Asians [34]

Classification ~ BMI (kg/m) Risk of co-morbidities
Waist circumference
<90 cm (men) > 90 cm (men)
< 80 cm (women) >80 cm (woman)
Underweight <185 Low (but increased risk of Average

other clinical problems)
Normal range  18.5-22.9 Average Increased

Overweight: ~ _>23

At risk 23.0-24.9 Increased odérate
Obese | 25.0-29.9 Moderate vese
Obese Il >30 Severe Very severe

3. Causes of overweight and obesity

Overweight and obesity is a chronic condition ttkevelops as a result of
a complex interaction between a person’s geneghendnvironment characterized by
long-term energy imbalance due to excessive catamsumption, insufficient energy
out put [sedentary lifestyle, low resting metabotite (RMR)] or both [35-38].

3.1 Genetic influences on overweight and obesity

It has been long known that the tendency to gamgit runs in families.
However, family members share not only genes bsi, diet and life style habits that
may contribute to obesity. Separating these lifestgctors from genetic one is often
difficult, still, growing evidence points to herégliias a strong determinant factor of
obesity [39].

Twin studies can also estimate the extent to wthehfamily environment
makes family members more similar than would beeetgrd from their genetic
relatedness [40]. In 1990, studies with identieahs reared apart suggest that the
genetic contribution to BMI may be higher, i.e.,oab 70 percent [41]. There are
several other studies of monozygotic twins rearpdrtathat yielded remarkably

consistent results [42].
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A 1997 review of published adult twin and adopt&indies found that
variation in body mass index (BMI; in kg/m2) wasdely due to heritable genetic
differences [43]. Studies published since 1997 hhamehed the same conclusion, with
heritability estimates in adults ranging from55%&&8[44-47]

In 2008, Wardle J. et al. carried out twin anatyed BMI and waist
circumference (WC) in a UK sample of 5092 twin paged 8-11 y. They concluded
that genetic influences on BMI and abdominal adigoare high in children born
since the onset of the pediatric obesity epiderMost of the genetic effect on
abdominal adiposity is common to BMI, but 40% igriatitable to independent
genetic influences [48].

Many studies have shown a correlation betweenditgrand fat. Some
studies showed that when both parents were fat, 80%aeir children, even if not
raised by their genetic parents, were also fat. d@# fat when one of the parents was
obese and only 9% was fat when both parents ware[#9-50]

In women, the hereditary advantage is even mongoitant. Newborn
girls in all ethnic groups weight less at birth ithaewborn boys but have a higher
percentage of body fat [51]. This trend continusghe child matures, with women
having an average of two times the body fat of fa&h.

3.2 Environmental influences on overweight and obesity

Recent hypotheses in the scientific community ssgthe current obesity
epidemic is being driven largely by environmentadtoérs (e.g., high energy/high fat
foods, fast food consumption, television watchitayper-sized” portions, etc.) rather
than biological ones [53].

Environmental influences on overweight and obearty primarily related
to food intake and physical activity behaviors [SAEcording to WHO (1997), the
fundamental causes of the obesity epidemic arensmgelifestyles and high-fat,
energy-dense diets [55].

Diet is an important factor to be considered ety development and
control. The composition of diet has a significaffect on relative weight [56]. In
2003, Muller D. et al. [57] elucidated the nutntedetiology of changes in body mass
index (BMI; in kg/nf) and waistcircumference by dietary intake pattern in 459

healthy men and women participatinghe ongoing Baltimore Longitudinal Study of
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Aging. The result presented that consuming a dgdt im fruit, vegetables, reduced-fat
dairy, and whole grains and low in red and proa#sseat, fastood, and soda was
associated with smaller gains in BMI amdist circumference.

In 2006, Hassapidou M. et al. [58] examined eneiggke, energy
expenditure, diet composition, and obesity of asitdats in Northern Greece. They
reported 31% of boys and 21% of girls prevalencewdrweight. Both overweight
boys and girls reported a lower energy intake awdet mean daily carbohydrate,
protein, and fat intake, expressed as grams pegrain body weight compared with
their non-overweight counterparts. Both overweightl non-overweight adolescents
had higher than recommended fat intakes. Overwdiglgs had statistically lower
fiber than non-overweight boys. Furthermore, ovégiveadolescents consumed more
shacks (potato chips, chocolate bars, pizza, chgieseand cream pie), more sugar,
jam, and honey, and fewer legumes, vegetablesfraitsl than their non-overweight
counterparts.

Intake of excess dietary fat has been implicasea major cause of obesity
for decades [59]. Fat provides more energy thameprcand carbohydrate per unit
weight therefore high-fat diet tend to be high-gyediet. Moreover, mechanistic and
intervention studies support that fat possessesoveerl satiating power than
carbohydrate and protein, and a diet low in fatdfeee decreases energy intake[60].

A recent WHO/FAO expert consultation report on tdi@utrition
andprevention of chronic diseases, sets populatidnent goals and recommends
intake of a minimum of 400 grams of fruits and viadies per day for the prevention
of chronic diseases such as heart diseases, caliaketes and obesity. The report
states that there is convincing evidence thatdraitd vegetables decrease the risk for
obesity [61]. A study on food intake patterns iradéd that a diet rich in fruits and
vegetables was associated with smaller gains iy baks index (BMI) [57].

In 2004, K He. et al. [62] examine the changesniake of fruits and
vegetables in relation to risk of obesity and weighain among middle-aged women,
74 063 female nurses aged 38-63 y, who were fr@ardiovascular disease, cancer,
and diabetes at baseline in 1984. The result predeDuring the 12-y follow-up,
participants tended to gain weight with aging, thdse with the largest increase in

fruit and vegetable intake had a 24% of lower rigk becoming obese (BMI
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30 kg/nf) compared with those who had the largest deciiedséake after adjustment

for age, physical activity, smoking, total energyake, and other lifestyle variables.
They concluded that increasing intake of fruits &edetables may reduce long-term
risk of obesity and weight gain among middle-agesmen. In their natural state,

fruits and vegetables provide fewer calories thémeio choices, especially if they
replace foods high in fat [63-64].

In most of the developed and many of developingnties, there is an
overall abundance of palatable and caloric-densd. fAdditionally, the abundance of
food in the supermarket, the availability of fooolds at fast food restaurants and
vending machines and the large portions of foodeskoutside the home, promote
high caloric consumption. Many of our socio-cultdraditions, especially at holidays
or special occasions, promote overeating and mefi@t consumption of high caloric
foods. For many people, even when caloric intakeds above the recommended
level, the number of calories expended in physamlvity is out of balance with
calorie consumption. All this lead a person to bese [65-66].

Lifestyle plays an important role both in develarh and control of
obesity. A strong link exists between physical thaity and weight gain. Multiple
cohort and cross-sectional studies have shown sociasion between obesity and
inactivity [67]. Numerous studies have shown thedentary behaviors like watching
television and playing computer games are assaciatth increased prevalence of
obesity [68-69].

In, 1999 Martinez-Gonzalez et al. examined physacaivity, sedentary
lifestyle and obesity in a sample of 15 member toes of European Union and
found a strong association of obesity and highelyleeight with a sedentary lifestyle
and lack of physical activities in adult populatipf0]. Similarly Hernandez et al.
(1999) investigated the relation of obesity wittygibal activity, television programs
and other forms of video viewing among 712 chiltse®-16 years old, in Mexico
City. They reported that prevalence of obesity vedated with physical inactivity and
television viewing [71].

Few studies have examined the association betse@entary behaviors
such as prolonged television (TV) watching and abesd diabetes. Using data from

a large prospective cohort study, the Health Psadesils’ Follow-up Study, they have
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demonstrated that increasing TV watching is strpragsociated with obesity and
weight gain, independent of diet and exercise [R2seems that reduced eating in
front of the television is at least as importantreseasing activity [73]. Increased TV
viewing time was associated with increased indeerwrgy intake, increased sweet
snack and high-energy drink consumption, and deckasgetable intake. [74]

Family plays a key role in enabling the developtraobesity in family
members. The sedentary lifestyle and family foodirenment is likely to exert
important influences on young children's eatinge Btudy in 2006 [74] assess the
associations between the family food environmert amange of obesity-promoting
dietary behaviors in 5—6-year-old children showleat tseveral aspects of the family
food environment were associated with dietary outes likely to promote fatness in
children and parent's increased confidence in themj@acy of their child's diet was
associated with increased consumption of sweetsawvdry snacks and decreased
vegetable consumption.

In 2009, M. Vanhala evaluated the associates e$ibpand overweight in
7-year-old children and found the prevalence ofreegght was 16.7% and that of
obesity 4.9%. Fifty-seven percent of the parents td an overweight or obese child
7-year-old did not recognize their over weight. Thetors associated with obesity
were mother’s obesity, low physical activity, skipgp breakfast, habitual overeating,

father’s overweight and mother’s age over 40 yE&sE
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4. Health Risks of overweight and obesity

Several researches have shown that overweight dedityp lead to
increase health risks that are associated with Mgbrbidity and mortality.
Overweight and obesity lead to adverse metaboliecef on blood pressure,
cholesterol, triglycerides and insulin resistanBaising Body Mass Index (BMI)
increases the risks of coronary heart disease, 2yp@abetes mellitus, and certain
types of cancers such as cancer of the breasm,cpftostate, endometrium, kidney
and gallbladder [1].

4.1 Hypertension

The occurrence of hypertension rises with increpadiody weight. Data
from NHANES Il [76] show that the age adjustedyaence of high blood pressure
increases progressively with higher levels of BMImen and women. High blood
pressure is defined as mean systolic blood presst®emm Hg, or mean diastolic
blood pressure 90 mm Hg, or currently taking argéryensive medication. The
prevalence of high blood pressure in adults with|B¥ is 38.4 percent for men and
32.2 percent for women, respectively, compared W&t2 percent for men and 16.5
percent for women with BMI< 25, a relative riskaflL and 1.9 for men and women,
respectively.

The large international study of salt (INTERSALTJ)7] studied the
relationship between body mass index (kg/m2) ambdlpressure was studied in
10,079 men and women aged 20-59, sampled from ®2rsearound the world. The
result of the study reported that a 10 kg highehybeeight is associated with 3.0 mm
Hg higher systolic and 2.3 mm Hg higher diastolibod pressure. These
INTERSALT findings confirm the importance of thesasiation between body weight
and blood pressure. Differences of 2-3 mmHg in &digstblood pressure on a
population basis have been shown to be associatediifferences in stroke mortality
rates of 6-9 per cent and in coronary death rdtdscoper cent.

A study of the effect of weight loss interventiam antihypertensive
medication requirements in the hypertension optitnehtment (HOT) study [78]
present that patients in the weight loss group wsathnificantly fewer number of
medication steps than the control group at all timiervals except 3 months.
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This study concluded that weight loss appears ta liseful tool in blood pressure
management in patients who require medication mrobtheir blood pressure.

4.2 Dydlipidemia

A meta-analysis of 70 weight loss studies has hmanlished, which
revealed beneficial effects of weight reductionatinserum lipid levels, including an
increase in HDL cholesterol at a stabilized redugeaht [79].

Several large longitudinal studies provide evigertbat overweight,
obesity and weight gain are associated with ine@abolesterol levels [80-82].
National Health and Nutrition Examination Surveyt Bhowed that high total
cholesterol, defined as240 mg/d|, related to BMI (Figure 1) [83].

At each BMI level, the prevalence of high blood lelsterol is greater in women than
in men. Total cholesterol levels are usually higlerpeople with predominant
abdominal obesity, defined as a waist-to-hip cirfarence ratio 00.8 for women
and>1.0 for men [84].

Many study showed the evidence of triglyceridesls\associated with
BMI, for both sexes and all age groups [85, 86, &3], Recently study showed that
high levels of TG are strong clinical markers oéajer extent of coronary artery
disease in hypertensive patients [89].

The age-adjusted prevalence of low high-densippdrotein (HDL)-
cholesterol in relation to BMI levels, defined a85mg/dl in men and < 45 mg/dl in
women, based on NHANES Il data, is shown in Fig2ré83]. HDL-cholesterol
levels at all ages and weights are lower in men thavomen.

Longitudinal studies have found that changes in Bkl associated with changes in
HDL-cholesterol. A BMI change of 1 unit is assoethtwith an HDL-cholesterol
change of 1.1 mg/dl for young adult men and an H€Molesterol change of

0.69 mg/dl for young adult women [90].
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Figurel NHANESIII Age-Adjusted Prevalence of High Blood Cholester ol

According to Body Mass Index [83]
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Cross-sectional data suggest that LDL-cholestengls are higher by 10
to 20 mg/dl in relation to a 10 unit differenceBMI, from levels of 20 to 30 kg/fn
[85, 86] According to extensive epidemiological ajai 10 mg/dl rise in LDL-
cholesterol corresponds to approximately a 10 percerease in CHD risk over a
period of 5 to 10 years [91].

4.3 Type 2 Diabetes M ellitus

The several prospective studies showed that iseckaisk of diabetes
associated with weight increas¢82-95]. In 1976, the Nurses’ Health Study
demonstrated a cohort of 113,861 US women agedn®@& years of follow-up the
study found that the risk of developing type 2 digis increases as BMI increases.
Among women of average body mass index, 23-23.tnkghe relative risk was
3.6 times that of women having a body mass indss kan 22 kg/Mm[96]. In
addition, weight gain after age 18 associated withdevelopment of type 2 diabetes
in both men [97] and women [96]. The relative risk diabetes increases by
approximately 25 percent for each additional uhB®I over 22 kg/nf [98].

Abdominal obesity is a major risk factor for typediabetes. A cohort of
51,529 U.S. male health professionals, 40-75 yefhage in 1986 found that absolute
weight gain throughout adulthood were also sigaiiicindependent risk factors for
diabetes. The study suggested that waist circumderenay be a better indicator than
waist-to-hip ratio (WHR) of the relationship betweabdominal adiposity and risk of
diabetes [97].

4.4 Coronary Heart Disease

The relation between obesity and coronary hdiadase risk was directly
related to many chronic disease for exantylertension; dyslipidemia, particularly
reductions in HDL cholesteroland impaired glucose tolerance or non—insulin-
dependentiabetes mellitus [93]. Overweight, obesity, andl@hinal fat are also
relate to increase morbidity and mortality from CIH, 100].

In a 14-yeaprospective study, middle-aged women with a BMI entbran 23 but less
than 25had a 50% increase in risk of nonfatal or fataboary heartlisease [101].

In Thailand, a cohort study with 17 years of folloyy in 2536 male employees from
the Electricity aged between 35 to 59 years dematest that waist-to-height ratio
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the best of the four indicators (BMI, waist circwerdnce, waist-to-hip ratio, and
waist-to-height ratio) to predict CHD events in Thren [102].

4.5 Congestive Heart Failure

Studies showed that overweight and obesity idedtis important and
independent risk factors for congestive heart fajluCHF [103,104]. CHF s
a frequent complication of severe obesity and amzguse of death. The duration of
obesity is a strong predictor of CHF [105]. Datanfr the Bogalusa Heart Study
presented that excess weight may lead to acqunsitideft ventricular mass beyond
that expected from normal growth [106]. These cleang the left ventricle arelated
to sudden death in obese patients [107]

4.6 Osteoarthritis

Osteoarthritis (OA) of the knee is a common caatesuffering and
disability, especially in the elderly [108]. SevVestudies have been showed that not
only elderly but also individuals who are overweigih obese increase their risk for
the development of osteoarthritis [109-112] Theernecstudy 3585 people aged55
years, showed that a high BMI (>27 kgJnwas associated with incident knee
osteoarthritis and BMI is associated with progmsof knee osteoarthritis [113].
The association between increased weight andskdar development of knee
osteoarthritis is stronger in women than in mer2[11
A decrease in BMI of 2 units or more during a 1@yperiod decreased the
odds for developing knee osteoarthritis by morentb@ percent; weight gain was
associated with a slight increase in risk [114]pdpulation-based case-control study
in three health districts of England (SouthamptdPortsmouth and North
Staffordshire) give strong support to public heaitiitiatives aimed at reducing
the burden of knee OA by controlling obesity [115].

4.7 Cancer

Colon cancer, many studies supported the hypottibaisexcess body
weight is a risk factor for colon cancer among baoten and women [116-118].
In men, the relationship between obesity and tihialrisk of colon cancer death was
stronger than in women [119]. The risk of colon @anincrease in men with high
BMI [117,119,120]. Women who were high BMI and eg&n-positive,

premenopausal or postmenopausal and taking esgpofpene an increased risk of
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colon cancer similar to men with a high BMI [12Twice as many women with
a BMI of > 29 kg/m2 had distal colon cancer as womwith a BMI < 21 kg/m [122)].

Breast cancer, epidemiologic studies showed thasiob is directly
related to mortality from breast cancer, predomilyam postmenopausal women
[93]. Breast cancer mortality rates increased oowily and substantially with
increasing BMI. [123]JAdult weight gain, specifically since menopauseréases
the risk of breast cancer among postmenopausal womleereas weight loss after
menopause relates to decrease risk of breast cfifsgr Obesity seems to increase
the risk of breast cancer only among postmenopawsshen who do not use
menopausal hormones. Among women who use menophasabnes, there is no
significant difference in breast cancer risk betwedese women and women of
a healthy weight [125-128Another factor related to the higher breast camesth
rates in obese women is that breast cancer is hikefhg to be detected at a later stage
in obese women than in lean women. This is bectngsdetection of a breast tumor is
more difficult in obese versus lean women [129].

Endometrial cancerpbesity increases the risk of endometrial cancer.
The risk is three times higher among obese womévil (830 kg/nf) compared to
normal weight women [130]Cohort Study shows that women who averaged an
annual BMI gain >1% had an increased risk compared to women whateaed a
stable adult BMI and the highest risk associatetth BMI gain was observed among
nulliparous women and postmenopausal women whornesesl hormone therapy. In
addition, they conclude that adult obesity andease in adiposity are risk factors for
endometrial cancer; and the risk associated wietssghfactors may vary across
racial/ethnic groups [131].

Kidney cancerstudies confirmed that kidney cancer risk increasbdn
BMI increased in both men [132] and women [133] Ataanalysis (1992-2008)
found that a higher kidney cancer risk due to dipesiwomen than men. Increasing
prevalence of obesity with higher proportion amavgmen may be responsible for
the rising incidence rates in women [133]. A matalgsis, which found an equal
association of risk among men and women, estimiedidney cancer risk to be 36
percent higher for an overweight person and 84eguerhigher for an obese person

compared to those with a healthy weight [134].
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Gallstones and gallbladder cancédHANES 1ll data demonstrated
the prevalence of gallstone disease among womegrased from 9.4 percent in the
first quartile of BMI to 25.5 percent in the fourtjuartile of BMI. Among men,
the prevalence of gallstone disease increased #énpercent in the first quartile of
BMI to 10.8 percent in the fourth quartile of BMI35]. A cross-sectional study data,
174 Japanese men, suggest that BMI and WHR wadfis@gnly associated with
an increased risk of both prevalent gallstones ppdtcholecystectomy. These
findings concluded that obesity is associated wiitreased gallstone risk in men
[136]. A case—control study which studied in 848hinfése women presented
overweight and weight gain increase the risk ofstahe in women and the effects of
overweight and weight gain on gallstone prevaleammeear to be independent of each
other [137]. Although gallstones are consideredrang risk factor for gallbladder
cancer but most people with untreated gallstones arlow risk of developing
the cancer [138] However, an increased risk ofofgdider cancer has been found to

be associated with obesity, particularly among wofi€9, 140].

5. Weight Management

Effective weight control involves multiple technoies and strategies
including dietary therapy, physical activity, belmvtherapy, pharmacotherapy, and
surgery as well as combinations of these strat¢g8igs

The numerous options for the weight managemeng tla same goal of
reducing weight to reduce the risk of major chrodisease and mortality. Obese
people who lose 5%-10% of initial body weight akely to improve their health in
the short run by reducing the severity of the cdrubties associated with obesity and
the people who lose weight significantly improvesusn lipid parameters, blood
pressure, and fasting blood glucose values [141].

Measurement of height and weight are used to led&cithe BMI that is

the initial step to assessment and seek the apatepreatment.
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Figure 3 Mode with graded BMI and complicating factors and adds the
appropriate treatment options. This monogram which was adopted in the World
Health Organization monograph present the appr@ptr@atment with graded BMI
and complicating factors [142].

Additional risk factors ?

NO YES y

Healthy diet and advice on
preventing weight gain.

v

BMI Average
18.5-24.9
Elevated waist circumference:
institute weight management.

—>

—® Family history of obesity:
prevent weight gain > 3 kg.

—>

Increased— Smoking: stop, provide dietary advice

Lipids high: dietary advice.

'

Hypertensive: diet, exercise, weight
maintenance

l

Glucose intolerance: exercise, diet,
weight maintenance.

Increased Weight maintenance, healthy diet,
BMI a

exercise

v

Goal for diet, exercise, behavior:
primarily geared to risk management.
Weight loss needed if risk not reduced
substantially within 3 months, then
aim for 5-10 kg over 24 weeks by
Moderate——— mjld energy deficit. If not achieving
this weight reduction at 24 weeks and
risks persist, test usefulness of drug to
reduce risk by weight management.
Goal of 5-10% weight loss without
risk appropriate.

v

30-34.9 Moderate

Consider very low calorie diet and

Severe—» drug therapy if diet, exercise, and
lifestyle program unsuccessful after
12 weeks in reducing all risk factors.
BMI Seve ; » Use full therapy including drugs to
35-39.9 '~ i achieve > 10% weight loss.

' Very sever
i Refer to specialists for separate
----------- ! management and consideration of

; » surgery if conventional treatment fails.
> 40 Very : >

] H - 0, H .
severe : Aim for 20-30% weight reduction.
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5.1 Diets

5.1.1 Low-caloriediet (LCDs)

A low-calorie diet (LCD) defined as an energyidéfof 500—
1,000 kcal/day and moderate-fat. The LCD recommendd only modifies calorie
intake but also reduces saturated fat, total fad, @olesterol intake in order to help
lower high blood cholesterol levels. The diet alsocludes the current
recommendations for sodium, calcium and fiber iegakilhe NHLBI/ NAASO guide
recommends LCDs of 1,000-1,200 kcal/day for mosineeight women and 1,200-
1,600 kcal/day for overweight men (and for womerovexercise regularly or weigh
>75 kg) [37, 143]. The recommended macronutrient masition of these diets is
shown in Table 3.

Table3 Low-caloriediet

Nutrient Recommended Intake

Calories Approximately 500 to 1,000 kcal/day redurctfrom
usual intake

Total fat 30 percent or less of total calories

Saturated fatty acids 8 to 10 percent of total reado

Monounsaturated Up to 15 percent of total calories

fatty acids

Polyunsaturated fatty Up to 10 percent of total calories

acids

Cholesterol < 300 mg/day

Protein Approximately 15 percent of total calories

Carbohydrate 55 percent or more of total calories

Sodium chloride No more than 100 mmol per day (expnately 2.4
g of sodium or approximately 6 g of sodium chlojige

Calcium 1,000 to 1,500 mg

Fiber 20t0 30 g

LCDs have been shown to reduce total body weight
an average of 8 percent over a period of 6 mordespmpanied by significant
reductions in waist circumference. Since theseesprts an average that includes
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individuals who did not lose weight, an individuadverage goal of 10 percent is
feasible. When weight loss occurs, the loss cangistabout 75 percent fat and 25
percent lean tissue [145, 146]. In 2005, Fontared &l. studied in Long-Term Effects
of Low-Calorie Diet on the Metabolic Syndrome in&3b Nondiabetic Patients. They
found that Body weight decreased by 8.5% after @thmand was 9.9% lower than
baseline at the end of the study. After 2 yeatspfahe components of the metabolic
syndrome underwent a highly significant improvemant no cases of worsening
blood glucose, triglycerides, or HDL cholesteroheV concluded that Low-Calorie
Diet with only a modest reduction in calories ikefive in the long-term management
of the metabolic syndrome in obese nondiabeticeptd| particularly in those who
achieve a body weight reduction >10% [147].

5.1.2 Very-low-calorie diets (VL CDs)

Very-low-calorie diets (VLCDs) provide 200-800 akiclay,
with large amounts of protein (70-100 g/day) tospree lean body mass. VLCDs are
typically recommended for patients with a BMBO kg/nf who have failed to lose
weight using an LCD [143]. VLCDs (less than 800lktay) are not recommended for
weight loss therapy because the deficits are teatgand nutritional inadequacies will
occur unless VLCDs are supplemented with vitamimg minerals [37]. These diets
produce weight losses of 15-25% in 8—16 weeks [1@Bjical trials show that LCDs
are just as effective as VLCDs in producing weigls after 1 year [149]. VLCDs has
been unsuccessful in achieving weight loss overlodimg term. Nine randomized
control trials, including VLCD treatment with lorigim weight maintenance, show
a large variation in the initial weight loss regpgrcentage, which ranged from -7% to
122% at the 1-year follow-up to 26% to 121% at Fagear follow-up [150]. The
recent study showed that long-teconsumption of a low-protein, low-calorie diet are
associatedwith low plasma growth factors and hormones tha knkedto an
increased risk of cancer [151]. Successful behathierapy is the key to long term
maintenance of weight at a reduced level. Fingtigtients using VLCDs are at
increased risk for developing gallstones [37].
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5.2 Physical Activity

An increase in physical activity is an importantmonent of weight loss
therapy since it leads to increased expenditurerargy [143]. Regular physical
activity help people reach and maintain a healtbight. Case studies have
shown that people who exercise regularly are maceessful in maintaining
weight losses than are those who do not exerciSg,153]. A prospective cohort
study reported that among women who consumed d dsiaand exercise regularly
was associated with less weight gain among wowtezse BMI was lower than 25.
Women successful in maintainingrmal weight and gaining fewer than 2.3 kg over
13 years averaged approximat@9 minutes a day of moderate-intensity activity
throughout thestudy [154]. Moreover, physical activity reduceswated levels of
CVD risk factors, including blood pressure and Iyegrides, increases HDL-
cholesterol, and improves glucose tolerance witWitrout weight loss [155].

Physical activity can be divided into two typesogrammed and lifestyle.
Programmed activity is typically planned, aerolaod completed in a single bout
(e.g., walking, biking, and aerobics classes). diifee activity involves increasing
energy expenditure throughout the day by methods s using stairs rather than
escalators or choosing a distant parking spot [148tially, moderate levels of
physical activity for 30 to 45 minutes, 3 to 5 dger week, should be encouraged.
Extremely obese persons may need to start with Isinegercises that can be
intensified gradually. As the examples listed irblEa4 show, a moderate amount of
physical activity can be achieved in a variety adyw [37]. Given these favorable
findings, lifestyle activity would appear to be adéor obese individuals who refuse to
increase in physical activity.
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Table 4 Examples of moder ate amounts of physical activity*

Physical Activity

Washing and waxing a car for 45-60 minutes LessVigorous, More Time **
Washing windows or floors for 45-60 minutes A
Playing volleyball for 45 minutes

Playing touch football for 30-45 minutes
Gardening for 30-45 minutes

Walking 134 miles in 35 minutes (20 min/mile)
Basketball (shooting baskets) for 30 minutes
Bicycling 5 miles in 30 minutes

Dancing fast (social) for 30 minutes

Pushing a stroller 11/2 miles in 30 minutes
Raking leaves for 30 minutes

Walking 2 miles in 30 minutes (15 min/mile)
Water aerobics for 30 minutes

Swimming laps for 20 minutes

Basketball (playing a game) for 15-20 minutes
Bicycling 4 miles in 15 minutes

Jumping rope for 15 minutes

Running 11/2 miles in 15 minutes (10 min/mile) i

Stairwalking for 15 minutes MoreVigorous, LessTime

* A moderate amount of physical activity is rougtdguivalent to physical activity
that uses approximately 150 calories of energydpgr or 1,000 calories per week.
** Some activities can be performed at various nistges; the suggested durations

correspond to expected intensity of effort.
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5.3 Behavior Therapy

Behavioral treatment of obesity developed fiitwn belief that obesity was
the result of maladaptive eatiagd exercise habits, which could be corrected by th
applicationof learning principles [156]. The treatment, asciddégd below, helps
patientsidentify cues that trigger inappropriate eatingd(activity) and learn new
responses to them [157,158].

Behavioral treatment usually includes multiple poments, suchas
keeping food and activity records (ie, self-moniig), controlling cues associated
with eating (ie, stimulus control)utrition education, slowing eating, physical
activity, problensolving, and cognitive restructuring (ie, cognitiherapy)157,158].

A review of randomized, controlled trials of beh@avtherapy for obesity conducted
before 1975 and during 1978, 1984, and 1986 seemstow that treatments were
becoming more effective [159]. Studies publisheaimfr2000-200have produced
similar results [160-162]. Studies have shown tiaat componentsself-monitoring
[163,164] and physical activity [165], are consanhe associated with better weight
control in the short- and long-termespectively. Early studies found that patients
spontaneously reduced calorie intake when daily réieords were kept. Patients who
monitored their caloric intake and expenditure logire weight than did those who
did not use self-monitoring [166]. Several studiemsve found good correlations
between self-monitoring and weight loss [166,16W eaintenance [168,169],

The goal of behavior therapy is to alter the eating activity habits of
an obese patient. Techniques for behavior therae been developed to assist
patients in modifying their life habits [37].

5.4 Phar macother apy

Pharmacotherapy is recommended for individuals wi8MI >30 kg/nf
or with a BMI>27 kg/nf in the presence of two or more obesity-related aridities
(e.g., coronary heart disease, type 2 diabetes|eep apnea) and who cannot lose
weight satisfactorily with more conservative apmplues [37]. Two medications
sibutramine (Meridia) and orlistat (Xenical) arepegpved by the Food and Drug
Administration for the induction and maintenanceveight loss [170].

Sibutramine reduces food intake by inhibiting threuptake of

norepinephrine, dopamine and serotonin that isces®sal with reports of increased
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satiation (i.e., fullness). Bray et al. evaluatétedent doses of Sibutramine during 24-
week period [171]. They found a statistically sfgrant weight lose at all doses (1, 5,
10, 15, 20, and 30 mg) compared with placebo. Wised with an LCD, sibutramine
(10-15 mg/day) produced a significantly greaterslo$ initial weight (7%) than
an LCD plus placebo (2%) over the course of 1 ygat2] In the longest study of
sibutramine, Jame et al. showed that 18 months mitéal weight loss, 43% of the
patients maintained 80% of their original weight loss vs 9% in the qggho group
[173]. The side effects associated with sibutranaireedry mouth, anorexia, insomnia,
increased blood pressure and pulse. However, aibire is not recommended for
patients with uncontrolled hypertension or a higtaf coronary artery disease,
arrhythmias, congestive heart failure, or stroke.sl also not recommended in
combination with certain antidepressant agentd) ssanonoamine oxidase inhibitors
or selective serotonin reuptake inhibitors [174].

Orlistat is a gastric lipase inhibitor that blscihe absorption of about
onethird of the fat contained in a meal [175]. Qerage, 120 mg of orlistat taken 3
times per day will decrease fat absorbtion by 3Q%6]. In 2-years study, Devidson et
al showed that there was less weight regain irepetimaintained on the 360 mg per
day dose of orlistat [177]. The side effects assgted with orlistat, including fatty or
oily stool, fecal urgency, oily spotting, increasdefecation, fecal incontinence, flatus
with discharge and oily evacuation. These symptarasusually mild to moderate and
decrease in frequency the longer the medicatioconsinued [178].

5.5 Surgery

Weight loss surgery is an option for weight redwtin patients in whom
other methods of treatment have failed and who lchmally severe obesity (a BMI
>40, or a BMI> 35 with comorbid conditions) [37]. Obesity relatsaimorbid disease
are conditions that worsen as weight increase. @oichaonditions include type 2
diabetes mellitus, hypertension, hyperlipidemisstaixtive sleep apnea, urinary stress
incontinence, gastroesophageal reflux diseaseaanidgain [178].
The two most common surgical procedures for obesitg vertical banded
gastroplasty (VBG) and Roux-en-Y gastric bypass BRGBoth entail isolating
a small (15- to 30-ml) pouch of stomach with a lofestaples, thereby drastically

limiting food intake. In VBG, the pouch emptiesarthe remaining stomach, where
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the digestive process continues as normal. GB, heryeot only restricts food intake,
but also reduces absorption by bypassing the rengastomach and 45-150 cm of
small intestine [179]. Bariatric surgery producgerage reductions of 25% (VBG) to
30% (GB) of initial weight [180] and significant provements in hypertension,
asthma, sleep apnea, and diabetes [181]. Randortria¢ési have shown that GB is
associated with significantly better maintenanceveight loss than is VBG [182].

Individuals considering bariatric surgery mustcdiss risks and possible
benefits with their doctor. Bariatric surgery hassaciated risks and long-term
consequences and should be considered only onefgartapproach to treating
obesity. Long-term follow-up with doctors experieddn the care of patients having
these procedures, as well as lifelong vitamin seipehtation, is essential to avoid
life-threatening complications [183].

6. NHLBI Recommendation (National Heart, Lung, and Blood

I nstitute Recommendation)

This Guide was developed cooperatively by the NoAmerican
Association for the Study of Obesity (NAASO) ance tNational Heart, Lung, and
Blood Institute (NHLBI) [37]. It is based on the idltal Guidelines on the
Identification, Evaluation, and Treatment of Oveigi®t and Obesity in Adults.
NHLBI Recommendation promoted a combination of dmdification, increased
physical activity, and behavior therapy can beatife.

Dietary TherapyThe diet should be a low-calorie diet (LCD) thatslal
not be too low, less than 800 kcal/day. Calori@ket should be reduced by 500 to
1,000 calories per day (kcal/day) from the currémtel and the macronutrient
composition of these diets is shown in Table 1. §ba&leline educated about food
composition, labeling, preparation, and portioresizhich presented in the topic of
Shopping—What To Look For, Low Calorie, Lower Faltefnatives, Sample
Reduced Calorie Menus, Food Exchange List, FoogaPation and Dining Out—
How To Choose.

Physical activity for the obese patient should gelhe be increased

slowly, with care taken to avoid injury. A wide ety of activities and/or household
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chores, including walking, dancing, gardening, @a@am or individual sports, may
help satisfy this goal. All adults should set aggarm goal to accumulate at least 30
minutes or more of moderate-intensity physicalvagtion most, and preferably all,
days of the week. The guideline presented exangflesoderate amounts of physical
activity, overcoming obstacles to regular activitygalth benefits from physical
activity and two sample activity programs (joggergd walking program)

Behavior Therapy, Specific behavioral strategieduidte the following:
self-monitoring, stress management, stimulus conp@blem-solving, contingency
management, cognitive restructuring, and sociapstipBehavioral therapies may be
employed to promote adoption of diet and activitjuatments; these will be useful
for a combined approach to therapy. The other tpodsented in this guideline were
weight record and weekly food diary.

7. Health behavioral theories

7.1 Stage of change

Stages of change (Transtheoretical) model develtyyeBrochaska and
DiClemente [184]The model’'s basic premise is that behavior chasge process,
not an event. As a person attempts to change avioehbe or she moves through
five stages: precontemplation, contemplation, piapan, action, and maintenance
(see Table 5.). Definitions of the stages varyhglig depending on the behavior at
issue. People at different points along this cantm have different informational
needs, and benefit from interventions designedHeir stage. The Stages of Change
Model has been applied to a variety of individuahaviors, as well as to
organizational change. The Model is circular, noear. In other words, people do
not systematically progress from one stage to the, mltimately “graduating” from
the behavior change process. Instead, they may thigtehange process at any stage,
relapse to an earlier stage, and begin the praressmore. They may cycle through

this process repeatedly, and the process can tauatany point [185].
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Table5 Stage of change model

Stage Definition

Precontemplation | Has no intention of taking action within the nexx s
months

Contemplation Intends to take action in the next six months

Preparation Intends to take action within the next thirty daysd has
taken some behavioral steps in this direction

Action Has changed behavior for less than six months

Maintenance Has changed behavior for more than six months

7.2 Health belief model

The Health Belief Model (HBM) was one of the fitkieories of health
behavior, and remains one of the most widely reizaghin the field. It was
developed in the 1950s by a group of U.S. PublicaltHe Service social
psychologists. They theorized that people’s beladsut whether or not they were
susceptible to disease, and their perceptions @fbénefits of trying to avoid it,
influenced their readiness to act. The theory aatet that six main constructs
influence people’s decisions about whether to &dteon to prevent, screen for, and
control illness. They argued that people are readgct if they: Believe they are
susceptible to the condition, Believe the conditias serious consequences, Believe
taking action would reduce their susceptibilitythe condition or its severity, Believe
costs of taking action are outweighed by the bésndfixposed to factors that prompt
action (e.g., a television ad or a reminder frora’siphysician to get a mammogram)
and Confident in their ability to successfully merh an action [185-188].

Several studies present that health behavior idsea@re beneficial to
weight loss success. In 1997, Thunyaharn T. [1poned the Effectiveness of
a Nutrition Education Program to Reduce Blood Ligg the Application of
Behavioral Theories in Obese Male Teenagers. Tutystompared two interventions,
education group and education with behavior themgqoyp. In this study, behavior
therapies are Health Belief Model and Bandura’'si&doearning Theory. After 6

months, the result indicated that the educatiorh eiehavior therapy group had a
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significantly higher scores (Ischemic heart diseksewledge test score) than the
education group and loss weight 3 and 0.6 kg resede

In 2006, Maneegan A. et al. [18] reported an Aggilon of Health Belief
Model, Group Process and Social Support to Pronwtaght Control Among
Overweight Children in Primary Schools, Maung Naktammarat. The results of the
study showed that health belief model, social supmating behavior and exerciser
behavior of the experiment group (The experimegtalip participated in a twelve-
week health promotion program) were significantgtter than those of the control
group. Body weight and Triceps skinfold of the expent group were significantly

lower than those of control group.

8. Website and weight management

The escalating obesity epidemic has prompted hesake professionals to
seek interventions that can reach large numbersdofiduals in a timely and cost-
effective manner. The Internet, with its growinglemce, seems an obvious solution.
Commercial weight loss programs already aboundheniriternet [189]. Nowadays,
the Internet continues to grow as a source of héalbrmation.

In 2010, 221 million people in the US will be o about 71% of the
total population. Their numbers will continue t@gy, reaching 250 million in 2014—
more than 77% of the population [190]. Recent syrdata from the Pew Internet
Project and the California HealthCare Foundatiomwsthat 44% of USadults living
with chronic disease use the internet to find infation or assistance in dealing with
health or medical issues [191].

In Thailand, the Internet also continues to growernet users grew over
100 per cent in the last five years. The Nationaledommunications Commission
reported the number of Internet users in Thailan80d07 to be around 13.15 million
people [26-27]. It is about 21.8% of the populati@i.54 million people from
population survey in 2007 [28] and 32% of the wogkpopulation age 15 to 59 years,
41.91 million people. The 2007 Information and commncation technology survey
and household report [29] found that the major areasing Internet was Bangkok
area. Using Internet the most are the age rand®-@4 years (39.7%), 25-49 years
(24.3%) and 6-14 years (19%) respectively. Usirgyltiternet to access websites to
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search information and follow news is very high.84) and entering to websites to
play game, send e-mail and buy products are ab@ui%2 18.4% and 1.4%
respectively.

Computer-tailored nutrition education aimed attatyg change has been
shown to be more effective than general nutriticluoation [192]. Internet-based
tailored interventions that incorporate feedbackeha greater immediate impact than
does general nutrition information on changing ahgtbehaviors [193]. Several
studies have shown that Internet and e-mail com@ctprovide successful behavioral
weight control [21 —23].

In 2001-2002, Tate et al. [24] studies compare interventions via
internet (education group and behavior therapy grau 91 healthy, overweight adult
hospital employees aged 40.9+10.6 years with a bodys index of 25-36 kgfm
After 6 months, they found that the behavior thgrgmup lost more weight than the
education group. The behavior therapy group laaean (SD) of 4+2.8 kg and weight
loss in the education group was 1.7 £2.7 kg. Thelysitoncluded that participants
who were given a structured behavioral treatmeagqam with weekly contact and
individualized feedback had better weight loss carag with those given links to
educational websites. Thus, the Internet and e-appkar to be viable methods for
delivery of structured behavioral weight loss peogs.

In 2001-2002, Southard et al. [25] studies comjeteveen internet-base
cardiac rehab program group and usual care grougy $tudied in 104 patients with
CVD aged 62.3+10.6 years with a body mass inde80092 (internet-base cardiac
rehab program group) ar9.2 kg/m? (usual care group) After 6 months, the results
indicate that fewer cardiovascular events occuastwng the internet-base cardiac
rehab program subjects (15.7%) than among the u=aral subjects (4.1%). More
weight loss occurred in the internet-base cardeéhalp program group (-1.63 kg) than
in the usual care group (+0.21)

Using the terms “weight loss program” and “weidbss diet” on the
Internet search engine Google obtained 678,000tsesudaunting number for anyone
browsing the web in search of a weight loss satutidiller et al. [194] examined the

first 50 websites identified by an Internet seattddt they conducted for “weight loss
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diets”. They compared the content of those 50 si@k published guidelines for
obesity management and found an enormous variaticdievance and quality [189].

Several commercial Internet programs are now efféo the public [195],
for examples, Weight Watchers [196], Jenny Craf@/]1 Nutrisystem [198], Nutrio
[199], eDiets [200], Optifast [201], Diet CentelOpg], Shape down [203], Diet Watch
[204] and Cyberdiet.com [205].

The one exception was the study [206] that contpagB®iets.com,

a commercial program available on the Internettopublic, to a 16-lesson, step-by-
step manual program, LEARN Program for Weight Mamagnt 2000 [207]. The
study showed that participants in eDiets.com laghicantly of initial weight at
week 16 (0.98.2%) and week 52 (1.14.0%) They concluded that participants in the
manual group lost significantlyp(< 0.05) more weight (at both times) than those
treated by eDiets.com and there were no significhifiérences between groups in
changes in cardiovascular risk factors or qualitjfe.

However, the nutrition education via internet tielg to weight loss is
used as one of the choices for weight managemeavenweight and obese people
who are too shy to see a counselor or seeking Wwéigh intervention with reduce
time and travel expenses. The nutrition educatiarnnternet is easy for Internet users
to access the information that can reach large eusntf individuals in a timely and

cost-effective manner.
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CHAPTER IV
MATERIALS AND METHODS

This study was conducted to develop and evaluateetfectiveness of
multimedia website nutrition education tool for oweight and obese Thai people.

The study’s focus was to evaluate the subjecy&rowledge of nutrition
for weight loss 2) Dietary and exercise behaviara@®) Stage of change 4) Nutrition
status 5) Overall satisfaction with the developetlcation tool. The baseline
nutritional status of the selected subjects was adsessed.

Ethical consideration

The study was approved by the Committee on HumaghtRiRelated to
Research Involving Human Volunteers, Mahidol Unsityry Thailand (appendix A).
All the study subjects were voluntary and the timasted by the subjects was

compensated.

Study protocol

Phase 1:Development of the multimedia website nutrition eation tool.

Phase 2:Evaluating the effectiveness of the educationdlbgdhe experts.

Phase 3:Pilot study: Evaluating the effectiveness of thacadional tool by
ten subjects.

Phase 4:Evaluating the effectiveness of the educationdl bgastudy subjects

from the selected bank.
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Phase 1: Development of the multimedia websiteutrition education

tool.

The developed website focuses on the participamtiedrn lessons for
weight management by themselves via cartoon aromattideo presentation and
games. Moreover, the developed website consistaneél plan, calorie burn
calculator, weight record, food record and weigissimenu.

This phase of the study involved the developmérdrnoeducational tool
and content validation by a committee of expertgtidis questionnaires used in the
study were also developed during this phase. Irdtion about weight assessment,
dietary approach and physical activity to developltrmedia website nutrition

education tool were reviewed.

1.1 Research and preparation for developing tool

The contents of the tool were modified from releatesources include:

e NHLBI Recommendation (National Heart, Lung, andd®ldnstitute
Recommendation): The Practical Guide Identificatiéwmaluation, and
Treatment of Overweight and Obesity in Adults, 20872

e The Thesis for the degree of master of sciencee@pment of healthy
low-energy density Thai diet for weight manageni268]

e Handbook for food label and food labeling of foadghuct [209]

e Handbook for Nutritive values of Thai foods [210]

e Thai food exchange list [211]

e Other book and researches [212-218]
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1.2 Developing tool by applying health behaviotheory

The health behavioral theory in this study is Heaklief model [185,219-
220]. Health Belief Model includes recognizing the risksdisease, awareness of the
severity of the disease, realizing the benefittr@ditment and motivation to practice.
The nutrition education tool provided content aoduls on self-learnind.earners can
evaluate the severity and the risk of disease bynfelves. When they realize the
benefits of intervention, they will follow the ade by adjusting their food intake and

exercise.

1.3 Planning and Development website

The structures of creation in web-pages include:

e Design diagram and website layout

e Management folder structure

e Designweb-page

e Management of Inter- and intra-link connective fime

e Creating website by EditPlus Text Editor, AdobesRI&€S4 and
Adobe illustrator CS4 and Macromedia Flasi4 CS

e Register domain name (www.fitbymyself.com)

e Up load website file to web hosting server

1.4 Content and appearance of the educational tool

The multimedia website nutrition education toolsweell illustrated with
colorful pictures. The contents and structureshefwebsite were created by EditPlus
Text Editor and Adobe Flash CS4. The pictures videatified from several sources
including the World Wide Web and created by Addhesirator CS4. The selection of
word and font considered from the easy and samphledd and understanding. The
text fonts were Tahoma and Microsoft Sans Serié 3izing of text was mainly in 16

normal texts and bold in heading.
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Website contents consist of
e Registration to log-in and log-out system
e Home page
e Lessons for weight management
Lesson 1Let's explore yourself
- Definition and causebesity
- Chronic diseases retatebesity and normal criteria of fasting
plasma glucose, blood gues and lipid profile.
- VDO presentation: “3 diseated have high risk due to obesity”
Lesson 2L et's learn food exchange
- VDO presentation: Food exchange including staschegetables,
fruits, meat and fat
Lesson 3How to eat low fat, low calorie diets
- Choosing low fat, low calorie diets in six foorbgps including
starches, vegetables, fruits, meat, milk and fat
Lesson AHow to choose food outside home
- Food labels
- Calories in one-plate dishes
- Shopping low fat, low calorie diets
Lesson Benefits of regularly exercise
- Benefits of regularly exercise
- Overcoming barriers to exercise
- Calorie burn calculator
Lesson Blet's exercise
- Advice on exercise
- Aerobic exercise
- A sample walking program
- A sample jogging program
e Homework and Assignments
e Web-board
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e Meal planning program
- Planning by yourself
- Planning with pattern (1,000-2,0@@&lk
e Weight and daily food record
e Weight loss menu (A low-energy density recipe btmykwveight
management]208]
- 30 recipes for side dishes
- 16 recipes for one-plate dishes
- The example of 7-day weight loss men
e Personal folder
- Personal’s picture
- Private data including name, nickneaage, height, weight,
body mass index, e-mail)
- Weight management chart
- Data of planning by yourself
- Data of daily food record
e Contact us
- E-mail sending function
e Games
- Challenging
- Beware of sugar my friend
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Phase 2: Evaluating the effectiveness of the eduaatal tool by the

experts.

2.1 Validation of nutritional knowledge test and mdtimedia website

nutrition education tool

Experts assessed the accuracy and precision basetheo content
evaluation of the knowledge test and the educatoh They determined the exact
structure of the media teaching of nutrition anenthhe opinion of all experts would
be determined consistency of assessments by megdodex of concordance (I0OC)
by using techniques of Rovineli and Hambleton [221]

The formula IOC 3R
N

IOC is index of concordance

+1 point Ensure that any question based on okigateasurement
0 point Not sure any dimsbased on objective measurement
+1 point Ensure that any question not based oectilip measurement

R is total scores opinions of experts

N is number of experts

IOC questions that are directly available from 0.60

IOC questions that are lower than 0.5 must updadesanot available

2.2 Evaluating performance of the nutrition educaton tool by the

experts

Experts evaluated the performance of the educdtitsa using the
evaluating questionnaire (appendix B) that modiffemin questionnaire by Adisak
Jindanukul [222]. The questionnaire consisted ofitetns including content and

presentation, image and language, design screamggement of lessons, model used
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in web board, model used in the topic: Let's ptameduce weight, model used in the

personal’s folder, games and model used in comigietresearch.

The questionnaire was designed in 5 scales asvillo

1-2 points : the tool was inappropriate
3-4 points : the tool should to be adjusted
5-6 points : the tool was fair

7-8 points : the tool was good

9-10 point : the tool was very good

Phase 3: Pilot study: Evaluating the effectivenessf the educational

tool by ten subjects.

3.1 Reliability of nutritional knowledge test
After modifying the test which was guided by estpethe test was

assessed by mean of Kuder-Richard method withriddeot 10 people.

K 2Pq
The formula E -
u tt ra) [1 < ]
And %= n>x*-(Ix)?
n(n-1)

r = the reliability score of the knowledge test

p = the proportion of subjects choosing correstaar in each item.

g = the proportion of subjects choosing wrong arsw each item.(g=1-p)
&4 = the variance of the total score on this assessme

K = the number of items on the test.

X = Total correct score

n = the number of subjects



Fac. of Grad. Studies, Mahidol Univ M.Sc. (Food &tutrition for Development) / 45

Evaluation criteria are as follows:
0.80-1.0 Very high reliability
0.60-0.79  High reliability
0.40-0.59  Medium reliability
0.20-0.39 Low reliability

0.01-0.19 Very low reliability

3.2 Evaluating performance of the nutrition educaton tool

After, improving the nutrition education tool whigvas guided by experts,
the performance of tool was be evaluated by udiingency criterion &/E;.

Then the researcher would make the discussion efptbblems and defects with
learners to intervention with the subjects to inwerthe tool.

Evaluating the performance of media for nutritiob@aching aims to
determine the effectiveness of teaching materinég tan be used for learning.
If performance is rated as 80/80 means that tlzé $abres of exercises in each lesson
equal to 80% of the full score and post-test scaftss learning equal to 80% of the

full score. The standard criteria is set at equahore than 80/80.

The formulal B= 2X  x 100

The formula2 E= 2F x 100

E, = Performance measurement in lessons present@npege
> X = Total score of the learner from doing exercise

A = Full scores of exercises

N = number of learners

E, = Performance measurement in post-test presergrasrgage
Y'F = Total score of the learner from doing post-tes

B = Full scores of post-test
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Phase 4: Evaluating the effectiveness of the edumatal tool by study

subjects from the selected bank

4.1 Sample size calculation and subject selection
4.1.1 Sample size
The sample size was calculated by using an equédiosingle proportion

as a major outcome variable was pre-test and pssstores.

"
4

Zo Vo(1-mp ) - ZgVmy(1- my )

T .-Tyh

This study assumed 25Mnprovement of the knowledge from baseline
proportion. The previous study of Maiburg et al232 presentedhe baseline

knowledge score of overweight and obesity befaatinent, 0.254 (25.4%).

= Number of subjects
Z, = 5% error (1.96)
Zg = 95% of detecting a true differer(ed..28)
1o = Baseline knowledge score 0.08 (From prevgiudy)
n1 = Proportion after giving education tool 0.45

(25% improve)

m1-mo = Expect probability of knowledge improvemeri2s
(25% expected)
2
n = Ez8532+0613|
0.25
= 36

Additional 10% of the calculated sample size wsed to overcome drop

outs. Therefore, the total number of studied samale 40.



Fac. of Grad. Studies, Mahidol Univ M.Sc. (Food &butrition for Development) / 47

4.1.2 Study population

Forty overweight and obese subjects were recrdimu selected bank,
age between 20-60 years.

4.1.3 Inclusion criteria:

- Adult male or female, age 20 years and older.

- Body Mass Index (BMI) equal or more than 23 kg/m

- Ability to use computer and internet

- Willingness to participate in the study.

4.1.4 Exclusion criteria:

- The person hagpe 2 diabetes, chronic kidney disease or

heart disease.

- Pregnant or lactating woman

- Unwilling to participate in the study.

4.2 Instruments used to get the baseline charactstics of the subjects
4.2.1 Instruments for collecting subject’s nutritbnal status
- Weighting scale was used to measure the bodghiei
- Measuring tape was used to measure waist ciexamée.
- Digital sphygmomanometer model: Kenz-BPM SP1 was
used to measure blood pressure.
- Omron HPF-326 Karada Scan Body composition Mwnit
was used to measure body compaositio
4.2.2 Instruments used to get the baseline characistics of the
subjects
Questionnaires were used to obtain the baselireacteristic of the
subjects (appendix C). The questionnaire was nmedliiiom Mananya Praseardsup’s
guestionnaire [224]. Questionnaires consisted abg®l data, family history of
overweight and obesity, subjects’ opinions on weigitage of change and 3-day

dietary record.
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4.2.3 Instrument used for analyzing behavior queginnaires of the
subjects

Behaviorof subjects were assessed using Behavior contedtipunnaire
(appendix D) developed by Mananya Praseardsup [@B#jh consisted of two part,
part one is dietary behavior questionnaire withgBgstions and part two is exercise
behavior questionnaires with 20estions.

Frequency of subject’s behavior was assessed wittided five levels

Never Never doing for 3 months ago.

Rarely Doing 1 time per week or less for 3 merdgo.
Sometimes Doing 2 times per week for 3 montlts ag
Often Doing 3 times per week or less for 3 merabo.
Usually Doing 4 times per week or more for 3ntg ago.

Positive behaviors that promote weight reductioauding changes in
eating behavior with 13 questions (1, 6, 8, 9,117,13, 14, 16, 25, 26, 29, 35) and
behavior of exercise with 17 questions (1, 2, §,4, 10, 11, 12, 13, 14, 15, 16, 17,
18, 19, 20)

The scoring system was

Never : Ipoint
Rarely : 2 points
Sometimes : 3 points
Often : 4 points
Usually : 5 points

Negative behaviors that do not promote weight ¢&dn, including
changes in eating behavior with 22 questions (2, 5, 7, 10, 15, 17, 18, 19, 20, 21,
22, 23, 24, 27, 30, 31, 32, 33, 34, 35) and behafiexercise with 3 questions (6, 7,
9)
The scoring system was

Never : Hooints

Rarely : 4 points

Sometimes : 3 points
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Often : 2 points
Usually : 1 point

4.2.4 Instrument used for analyzing the subject’'s kowledge of
nutrition for weight loss

The pre-test and post-test questionnaires (appdfidixere used to assess
the knowledge of subjects before and after progdire nutrition education at week O
and week 7. The questionnaire was a multiple chgigestion which consisted of 20
guestions.

The scoring system was

Right answer : point
Wrong answer : 0 point
Total point : 20 points

The scores were converted in terms of percentadevare classified into

3 levels as follows:

Low knowledge : < 50% correct
Medium knowledge 50-75% correct
High knowledge : > 75% correct

4.2.5 Instrument used for analyzing the subject’satisfaction with the
developed educational tool

Subject’'s satisfaction questionnaire (appendix F) modified from
guestionnaire developed by Adisdikdanukul [222] which consisted of 16 questions

The questionnaire was designed in 5 scales asvillo

Strongly disagree : 1 point
Disagree : 2 points
Undecided : 3 points
Agree : 4 points

Strongly agree : 5 points
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4.3 Study design

After developing the multimedia website nutritieducation tool (Phasel)
and evaluating the effectiveness of the educatimwlby the experts and ten subjects
(Phase 2 and 3), the effectiveness of the edu@tionl was performed in subjects
from the selected bank. The diagram as shown inr€ig presents the process of
evaluation the effectiveness of the multimedia websutrition education tool.
Figure 4 The diagram presents the process of evaluation eéheffectiveness of the

multimedia website nutrition education tool by subgcts from the selected bank.

Participant recruitment from the Krungthai Bank Rub

Company Limited

A 4
Selected participants who meet the research @iteri

Contact to confirm the participation and reseaqgbointments

A 4
1. Researcher introduced the details of reseagbqir

2. Collecting subject’s general data

3. Evaluating subject’s nutrition knowledge befeedf-learning

4. Evaluating subject’s dietary behavior, exertiskavior and
stage of change before self-learning

5. Evaluating subjecs nutrition status before s-learning

Week1-6 v
1. Subjects learned by themselves (Lesson 1-@heiavebsite.

2. Subjects did the exercises after learned tisoies

3. Researcher set the topics for the participanshare comments on the web
board.

Week”Z

1. Evaluating subject’s nutrition knowledge aftelf$earning

2. Evaluating subject’s dietary behavior, exertisbavior and
stage of change after self-learning

3. Evaluating subject’s nutrition status after $e¢rning

4. Evaluating subject’s satisfaction of developmsal t

5. Appointment date and time to conclude the researajec




Fac. of Grad. Studies, Mahidol Univ M.Sc. (Food &butrition for Development) / 51

4.3.1 Participant recruitment

Researcher announced and invited participants adicjpate in the
research project by using poster. This process t@aodut 1 month. When the
recruitment completed, researcher contacted thdicipants to confirm the
participation and research appointments.

4.3.2 The research appointments (First appointmeint

The first appointment was attended at KrungthankBRublic Company
Limited. In the first meeting, the researcher idtroed the details of research project,
and explained how to do the 3-days food record. @dréicipants were assessed their
nutrition knowledge before self-learning. The gigstaires about general data, stage
of change, dietary and exercise behavior were gealvto each subject. This week, the
researcher also collected anthropometric includimgeight, height, waist
circumference, body composition, blood pressuretanchemical data.

Body Mass Index34], the researcher collected the data to caleutady
mass index (BMI) that would present the level oéoveight and obesity. It is defined
as the ratio of weight (kilogram) and the squar¢hefheight (meter). The evaluation
criteria in the body mass index in term of the Widtllealth was shown in Table 6

Waist circumference [34] is an index that indichtisk factors for chronic
diseases and conditions associated with obesitg. &laluation criteria of waist
circumference was shown in Table 7

Body composition[225-226] Omron HBF-362 Karada Scan Body
Composition Monitor was used to measure body fatgrgage, visceral fat level,
subcutaneous fat and skeletal musal@erson steps onto the scale platform and grabs
the hand display unit then inputs various persorfatmation such as age, gender and
height. Electrodes in the foot sensor pads and lgaps send a low, safe signal
through the upper and lower body. Weight is cakealaThis study monitored body

fat percentage and visceral fat.

Body fat percentage located under the skin (sapaaus), between the
muscles (intramuscular) and around internal ordarsceral), this tissue serves to
provide insulation against heat/cold, protectiveldiag, energy and nutrient stores
and proper functioning of hormonal and immune systeBody Fat Percentage is a

measure of the amount of body fat as a proportioyoar total body weight. Excess
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body fat is a risk factor for cardiovascular disead can contribute to health

conditions such as Diabetes, high blood pressigep @pnea and Osteoarthritis.

Visceral fat are the deep underlying fat storested around the internal
organs of the abdomen. Researchers at Johns Hopledscal Institutions found
Visceral Fat to be likely to increase heart attask and may be a greater predictor of
heart disease and diabetes than simple weight dy bwass index (BMI). While
paying attention to waist size is important, ivé&y difficult to measure the amount of
visceral fat a person has with just a measuring &@mpd regular scale. Visceral Fat
levels are relative and are not absolute valueg. &Valuation criteria of body fat
percentage and visceral fat was shown in Tabled®an

Frame sizg227], the researcher collected the data to caedtame size
which defined as the ratio of height (centimeter) arist circumference (centimeter).
The evaluation criteria of frame size was showmable 10

Blood pressure (BP) [228] is a force exerted bguating blood on the
walls of blood vessels, and is one of the principtdl signs. During each heartbeat,
BP varies between a maximum (systolic) and a mimn{diastolic) pressure. The
mean BP, due to pumping by the heart and resistanbod vessels, decreases as
the circulating blood moves away from the hearbtigh arteries. It decreases in the
small arteries and arterioles, and continues toedse as the blood moves through the
capillaries and back to the heart through veinge €lassification of blood pressure
applied to adults aged 18 and older was presentédhle 11.

Biochemical Datgd229-230], the study focused on the biochemical data
that associated obesity and chronic disease sudfasting plasma glucose, Total
cholesterol, Triglyceride, LDL-cholesterol and HI@helesterol. The base line
biochemical data was collected from the annualthedieck of the participants. The
normal criteria of biochemical data presents inl@dl2.
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Table 6 Classification of weight by BMI in age 20 gars or more

Nutrition status BMI (kg/m )
Under weight <185
Normal weight 18.5-22.9
Overweight >23
Risk of obesity 23-24.9
Obesity stage 1 25-29.9
Obesity stage 2 >30

Source: World Health Organization The Asia-Pagiespective Redefining Obesity
and its treatment. February, 2000

Table 7 Normal criteria of waist circumference in ault age 20 years or more

Sex Normal criteria of waist circumference (cm.)
Male <90
Female <80

Source: World Health Organization The Asia-Pagicspective Redefining Obesity
and its treatment. February, 2000.

Table 8 Body fat percentage classification differfor men and women

Sex Low Normal High Very high
Male 5.0-9.9 10.0-19.9 20.0-24.9 25.0-50.0

Female 5.0-19.9 20.0-29.9 30.0-34.9 35.0-50.0
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Table 9 Recommended visceral fat level for males driemales

Sex Normal High

Males and Females <9 >10

Source: The values for obesity judgment proposelliby.ohman (1986) and Mr.
Nagamine (1972).

Table 10 Frame size classification differs for makand females

Frame size Males Females
Small >104 >11.0
Medium 9.6-10.4 10.1-11.0
Large <9.6 <10.1

Source: Grant JP: Handbook of total parenteraitiariy 1980.

Table 11 Classification of blood pressure applie®tadults aged 18 and older

Classification Blood Pressure (mmHg)
Systolic BP DiastolidBBP
Normal <120 <80
Prehypertension 120-139 80-89
Stage IHypertension 140-159 90-99
Stage Hypertension > 160 >100

Source: Chobanian AV et al. and the National Hi¢oB Pressure Education
Program Coordinating Committee: The Seventh ReddheoJoint National
Committee on Prevention, Detection, Evaluation &rehtment of High Blood
Pressure, JAMA 89: 2560, 2003.
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Table 12 Normal criteria of biochemical data

Biochemical data Normal criteria (mg/dl)
Fasting plasma glucose * <100
Total Cholesterol** < 200
Triglyceride** <150
LDL Cholesterol** <130

HDL Cholesterol**
Male > 40

Female > 50

Source: * American Diabetes Association: Diagnasid classification of diabetes
mellitus (Position Statement), Diabetes Care 30;3087.

** National Cholesterol Education Program, Thirddee of the Expert Panel on
Detection, Evaluation, and Treatment of High Bl@fwblesterol in Adults (Adult
Treatment Panel I11)

4.4.3 Self-learning via website (week 1-6)

The researcher informed username and password raipants via
telephone. Participants received an assignmenedaon!|1l lesson a week and do
assignments after learning the lesson. They caildm to learn the same lessons and
doing exercises as often as they needed. In addp@rticipants were asked to record
their weight when access in website and recordadieintake at least twice times
a week. The researcher would set interesting tapiegeb-board so that participants
could exchange their ideas with other participaiiisey contracted the researcher
through e-mail sending function in website. Leagnihrough lessons and activities in

each week was presented in Table 13-18.
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4.4.4 After self-learning via website (week 7)

The participants were assessed their knowledge sélf-learning and the
same questionnaires including stage of changearglietnd exercise behavior were
provided to each subject. In addition, the 3-daigdady record of each subject was
performed at week 7. The researcher also colleatéiatropometric measurement data

and biochemical data after self-learning.

4.5 Data analysis
All data were analyzed by using the Statistic Pgekéor the Social
Sciences/Personal computer (SPSS/PC) for windo® 4%d a difference qf<0.05
was considered to be a significant:
1. The personal information was determined as pergentamean and standard
deviation.
2. The score of the subject’s knowledge, dietary atet@se behavior and stage
of change were evaluated by paired t-test.
3. The anthropometric, biochemical data, body fat @etage, visceral fat and
dietary intake were evaluated by paired t-test.
4. Relationship between weight reduction and frequeammess the website and
food record were evaluated by Chi-square.
5. Relationship between reasons to reduce weight aemhiv change were
evaluated by Chi-square.
6. Correlation between total cholesterol, triglyceridéDL-C, systolic blood
pressure and weight reduction were evaluated bgsBe&orrelation.
7. Correlation between age, frame size, dietary behnascore and exercise

behavior score and weight change.
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CHAPTER V
RESULTS

The study was conducted to develop a multimedidswe nutrition
education tool based on concept of NHLBI Recommgodaand health believe

model.

The study was divided into four phases. Phasenasethe development of
a multimedia website nutrition educational tool.aBé two, three and four were
evaluating the effectiveness of the educational top experts, ten subjects and

subjects from selected bank, respectively.

Phase 1: Development of the multimedia websiteutrition education

tool

The educational tool was developed as multimedebsite by multi-
programs for example EditPlus Text Editor, Adobaskl CS4 and Adobe illustrator
CS4. The website’s name fitbymyself.com and was pmsad of 16 main page
including home page, six lessons for weight manarexercises, web board, meal
plan, calorie burn calculator, weight and food rd¢coweight loss diet menu,
personal’s folder, contact us and games. The latgorogram included a width of
1280 pixels and a length of 800 pixels. The texttdowere Tahoma aridicrosoft
Sans Serif. The sizing of text was mainly in 16 mak texts and bold in heading.

Website contents was shown in Figure 5-15
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Figure 5 Registration to log-in and log-out system
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Figure 7 Lesson 1: Let's explore yourself
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Figure 9 Lesson 3: How to eat low fat and low calorie diets
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Figure 11 Lesson 5: Benefits of regularly exercise
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Figure 13 Games
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Figure 14 Meal planning program: Planning with pattern
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Figure 15Meal planning program: Planning by yourself
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Phase 2: Evaluating the effectiveness of the eduaatal tool by the

experts

2.1 Nutritional knowledge test

The experts assessed the validity of a knowledge iy means of 10C
(Index of concordance), the result found that apirof expert-level average scores in
each question is 0.5-1.0. The scores showed taajuéries test is directly applicable.

2.2 Multimedia website nutrition education tool

Experts evaluated the performance of the eduationl as good to very

good level. The result was shown in the Table 19.

Table 19 Evaluating the performance of the educatimal tool

Scores Minimum | Maximu
Mean + SD scores m score
1. The content and presentation 8.40 +1.07 7 10
2. The image and language 8.67 +1.03 8 10
3. The design screen 9.00+0.33 8 10
4. The management of Lessons 7.25+0.50 7 8
5. Model used in web board 7.50+0.71 7 8
6. Model used in the topic “Let's plan to| 8.50 +0.53 8 9
reduce weight”
7. Model used in the personal’s folder | 8.25+0.46 8 9
8. Games 8.50+0.70 8 9
9. Contact with researcher 8.00 +0.00 8 8

Data are presented as mea8D, min, max
Meaning of scores; 1-2 points = Inappropriate, [B#hts= Must improve,
5-6 points = Fair, 7-8 points = Good, 9-10 pointgery Good
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Phase 3: Pilot study: Evaluating the effectivenessf the educational

tool by ten subjects.

3.1 Nutritional knowledge test

The result presented the evaluating reliabilitytted knowledge testia total
score of knowledge test, the proportion of subjebtsosing correct answer and wrong
answer in each item after learning via the webghable 20). The calculation on
reliability was shown in the following.

Table 20 Total score of knowledge test, the propadn of subjects

choosing correct and wrong answer in each item aftéearning via the website

S 1 2 3 4 5 6 7 8 9 10 | Total p q pq
N\
1 1 1 1 1 1 1 1 1 1 1 10 1.0 0/ 0.00
2 0 0 1 1 1 1 1 1 1 1 8 0.8 0. O0.16
3 1 1 1 1 1 1 1 1 1 1 10 1.0 0/ 0.00
4 1 1 0 0 0 0 1 1 1 0 5 0.5 0p 0.25
5 0 0 1 1 1 1 1 1 1 1 8 0.8 0. O0.16
6 1 1 0 0 1 1 1 1 1 1 8 0.8 0. O0.16
7 0 0 0 0 0 1 0 0 1 1 3 0.3 O0J 0.21
8 1 1 1 1 1 1 1 1 1 1 10 1.0 0/ 0.00
9 0 1 1 1 1 1 1 1 1 1 9 0.9 0. 0.09
10 1 1 1 1 1 1 1 1 1 1 10 1.0 0/ 0.00
11 0 0 1 1 1 1 1 1 1 1 8 0.8 o0 0.16
12 0 0 0 1 0 1 1 1 0 1 5 05 0p 0.25
13 0 0 1 1 1 1 1 1 1 1 8 0.8 O0pR 0.16
14 1 1 1 1 1 1 1 1 1 1 10 1.0 0/ 0.00
15 1 1 1 1 1 1 1 1 1 1 10 1.0 0/ 0.00
16 1 1 1 1 1 1 1 1 1 1 10 1.0 0/ 0.00
17 1 1 1 1 1 1 1 1 1 1 10 1.0 0/ 0.00
18 0 0 1 1 1 1 1 1 1 1 8 0.8 O0pR 0.16
19 0 0 1 1 1 1 1 1 1 1 8 08 0 01
20 1 1 0 0 0 0 1 1 1 1 6 0.6 04 0.24
X 11 | 12 15 16 16 18 19 19 19 1P 164
X? 121 | 144 225 256 256 324 361 361 361 361 2770

TS= Subject, I= Item of knowledge test
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The calculation on reliability score of the knowgedest can present below.

i K
Kuder-Richardson Formulary = KT [1- Zsetq ]

And 2 s nYX%-(3x)?
n(n-

r« = the reliability score of the knowledge test

p = the proportion of subjects choosing correctaansn each item.

g = the proportion of subjects choosing wrong amsweach item.(g=1-p)
% = the variance of the total score on this assessme

K = the number of items on the test.

x = Total score of knowledge test

n = the number of total subjects

Calculation; §=nYx*(>x)?
n(n-1)

= (10x2770)-(16%)
10(10-1)

=8.93

. .~ K [_3pq
Calculation; ¢ K1 [1 s‘t]

1.0526 x 0.7760

0.82
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Evaluation criteria are as follows:
0.80-1.0  Very high reliability
0.60-0.79  High reliability
0.40-0.59  Medium reliability
0.20-0.39 Low reliability

0.01-0.19 Very low reliability

Therefore, the reliability score of the knowledgsttwas 0.82 that was very

high reliability

3.2. Multimedia website nutrition education tool

3.2.1 Evaluating performance of the nutrition eduation tool by using
efficiency criterion E1/E».

The result presented the performance of the rarnréducation toolia the
score of 4 exercise, total score of exercise atal 8rore of knowledge test after
learning via lesson in the website (Table 21) dmdalculation on the performance

was shown in the following.
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Table 21 The score of 4 assignment, total score adsignment and total score of

knowledge test after learning via lesson in the weiie

Total score of| Total score of
Assignment| Assignment| Assignment| Assignment| Assignment | knowledge test
Subject 1 2 3 4 (28) (20)
1 5 6 7 6 24 11
2 5 4 6 7 22 12
3 5 4 S 6 20 15
4 6 5 6 6 23 16
5 6 S 6 6 23 16
6 5 5 6 6 22 18
7 5 6 6 7 24 19
8 5 S 6 6 22 19
9 4 6 S 7 22 19
10 6 6 6 7 25 19
> X=227 > F=164

The calculation on the performance of the knowle@ge can present below.

X x 100

= Performance measurement in lessons present éanpege
> X = Total score of the learner from doing exercise
A= Full scores of exercises
N= number of learners
E,= Performance measurement in post-test presergrasriage
Y>'F = Total score of the learner from doing post-tes

B= Full scores of post-test
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Calculation; YX  x 100

1E N
—

= _ 227x 100
10
28

= 81.07

Calculation; g 2F  x 100
N

B

__164x 100
10
20

82.00

Therefore, the nutrition education tool met thecedbent level of the
efficiency at E1/E2 equal 81.07/82.00 which washhigthan criteria standard (E1/E2
equal 80/80). Then, media of teaching should bel dse efficiency learning into

assumption.

3.2.2 Evaluating subjects overall satisfaction ofthe developed
education tool.
The results of ten subject’s response are givarabie 22. The mean scores of
ten subject’s satisfaction responses given on #weldped education tool were more
than 4 and less than 5 which indicated that padteis satisfaction level with the

developed educational tool were somewhere betwagre€” to “Strongly agree”.
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Table 22Mean scores of ten subject’s satisfaction of the deloped education tool

Questions Scores | Minimum | Maximum
Mean +SD | scores score
1. Learning through the website make you| 4.10 +0.74 3 5
More interested in lessons.
2. You have fun learning lessons. 4.30.48 4
3. The lessons are easy to understand. 4348
4. The lessons are more colorful and 4.30 +0.67 3 5
attractive.
5. The website appropriate for self-study. 4.4052 4 5
6. The lesson making you eager to learn | 4.10 +0.57
more.
7. Learning in this way allows you to 4.20 +0.42 4 5
understand lessons faster.
8. Lessons give you more knowledge. 4.40.52 4 5
9. You can control your own learning. 41082 4 5
10. You take part in activity on the website 4.10.56 3 5
11. You can plan your diet to reduce weight.  4.0D47 3 5
12. You have more positive attitude to 4,10 +0.74 3 5
exercise.
13. You can plan your own exercise. 4.10.58 5
14 You want this website to be released 4060 +0.52 4 5
the public.
15. This study should be developed for othet.50 +0.53 4 5
disease.
16. This lesson is the need for current addlO +0.32 4 5

future generations.

Data are presented as mea8B3, min, max

Meaning of scores; 1 point = Strongly disagreepiafs= Disagree,

3 points = Undecided, 4 points = Agree, 5 pointrongly agree
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Phase 4: Evaluating the effectiveness of the edumatal tool by study

subjects from the selected bank

4.1 Baseline data of the study subjects

4.1.1 Sample selection

The Phase 4 of the study was conducted at Krunddaak Public
Company Limited. Initially 44 subjects were receditfor the study but only 39
completed the study. Two participants (4.55 %) gempout of the study at week 2
because the lack of time while 3 participants (G82idn’t enter to the website and
do assignments. No significant information was wiad from them. Therefore, only
the data fromremaining 39 participants were used to obtain ¢iselts.

4.1.2 Demographic characteristics

The demographic characteristics of the participame given in Table 23.
The total participants who took part in the stu#lparticipants (10.3%) were male and
35 participants (89.7%) were female. The participamad a mean age of 42.67 +
10.36 years. 18.0 % of the participants belongethéoage of 20- 30 and 15.4% of
subjects aged between 31-40 age groups. 33.3% @faticipants were aged between
41— 50 age groups and 33.3 % belonged to the 5&gé0groups. 53.8% of the
participants were single and all of the particigamtere Buddhist. 92.3% of the
participants had an education level of at leastahBlor's degree while 13 % of the
participants had the high school level educatio®.3% of the participants have
average income more than 60,000 Bath/month. 74%eparticipants were healthy
while 25.6% had a chronic disease such as Hypeotendyslipidemia, Pre-diabetes,
Gastritis and Allergy. Moreover, more than 50%hd participants had family history
of chronic disease such @gpe 2 Diabetes Mellitus (77.3%), Hypertension 436),
Heart disease (18.2%), Hyperdyslipidemia (13.6%) athers (31.8%). More than
80% of the participants, at least one person irlfawas overweight or obesity.
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Table 23 Demographic characteristics

Characteristic No. of subjects| Percentage
(n=39) (%)

Gender

Male 4 10.3

Female 35 89.7
Age Group (years)

20-30 7 18.0

31-40 6 15.4

41-50 13 33.3

51-60 13 33.3

Mean= 42.67; SD= 10.36; Min=22; Max= 57

Status
Single 21 53.8
Married 18 46.2
Religion
Buddhism 32 100
Education Level
High school or less 3 7.7
Bachelor’s degree 21 53.8
Higher than Bachelor's degree 15 38.5

Average income per month (Bath)
10,001-20,000 3 7.7
20,001-30,000 7 17.9
31,001-40,000 9 23.1
40,001-50,000 4 10.3
50,001-60,000 3 7.7

> 60,001 13 33.3

Data are presented in the number and the perceage
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Table 23 Demographic characteristics (continue)

Characteristic No. of subjects| Percentage
(n=39) (%)
Subject’s chronic disease
Do not have 29 74.4
Haveat least one disease 10 25.6

Family history of chronic disease
Do not have 17 43.6
Have at least one disease 22 56.4

22 subject (56.4%) who have family history of

chronic disease

Type 2 Diabetes Mellitus 17 77.3
Hypertension 8 36.4
Heart disease 4 18.2
Dyslipidemia 3 13.6
Others 7 31.8
Family history of overweight and obesity
Do not have 4 10.3
Have at least one person in family 35 89.7

(father, mother, sister or bother)

Data are presented in the number and the perce(®gge

4.1.3 Weight history and opinion on weight status

The weight history and opinion of the participaats their weight status
are shown in Table 24. Fifteen participants (38.2%rectly assessed the level of
obesity, while 24 participants (61%) assessed ékiel lof obesity incorrectly, 43.6%
assessed higher than the actual status (all of twere female), whereas 17.9%
assessed lower than the actual one (1 male andhélds). More than 70% of the
participants used to be teased about their welgtien asking subjects about their
purposes to lose weight, there were many reasoloséoweight. It was about 94.9%

of the participants wanted to be healthy, 79.5% ld/dike to have a good shape,
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64.1% wanted to move actively, 69.2% thought that iconvenient easy to buy
clothes, 41.0% would like to have an attractivespeality and 20.5% did not want to
be teased. Moreover, twenty-three participants (58%ed to lose weight and more
than 70% were successful.

Table 24 Weight history and opinion on weight stata

Characteristic No. of subjects Percentage (%)

Evaluate their own obesity level

Correct 15 38.5
Under estimate 7 17.9
Over estimate 17 43.6

Used to be teased about their weight
Yes 30 76.9
No 9 23.1

Reasons to reduce weight

To be healthy 37 94.9
To have a good shape 31 79.5
To move actively 25 64.1
To have an attractive personality 16 41.0
To be convenient buying for clothes 27 69.2
Do not want to be teased 8 20.5

Use to lose weight
Yes (Successful weight loss 73.9%) 23 59.0
No 16 41.0

Data are presented in the number and the perceage
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4.2 The baseline nutritional status

The baseline nutritional status of the subjectdunted anthropometric
data, dietary intake, biochemical data and bloedgure.

4.2.1 Anthropometric data

The baseline anthropometric data of subjects ptesenlrable 25. Mean
weight of female was 65.41 5.95 and it was 66.51 6.58kg in male. The result
showed that male had an average weight higherfémaale.

Mean frame size of female was 10.8046 and it was 10.45 .29 in
male Most of female (71.4%) had small size and 17.9% laege size whereas 50%
of male has small size and medium size.

For the Body Mass Index, Mean score BMI of femabs 26.17 +2.30
and it was 26.55 #.46 in male. Moreover, 15 participants (38.5%yeveverweight
while 24 participants (61.5%) were obese. For fema&8.5% of them were
overweight and 61.5% were obese whereas all of mate obeselhe result showed
that both female and male had the mean score of ld§Her than normal and male
(100%) had proportion of obesity than female (57.3%

When considering about waist circumference, tiselteshowed that mean
waist circumference of female was 85.7®.60 cm. and it was 92.734:75 cm. in
male. Moreover, most female (77.1%) and male (73086 the mean score of waist
circumference higher than normal.

Regarding to the visceral fat level, the resutivebd that male had mean
score of visceral fat level (11.001+15) was higher than normal criteria while female
(8.14 +3.16) was in normal criteria. Moreover, when dléesd visceral fat level the
result showed that 65.7% of female was in normiéérga, 28.6% were in high level
and 5.7% were in very high level whereas 100% démeere in high level.

For the body fat percentage, mean score was highefemale
(34.95 +3.27) than male (25.43 *.86) and when classified body fat percentagel leve
founding that 2.8% of the participants were in nakrgriteria, 41% were in high level
and 56.4 % were in very high level. Most of femaiwl male were in very high level
(54.3% and 75.0%, respectively) and some of theme we high level (42.9% and
25.0%, respectively). But, only one female wasommal criteria (2.8%).
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Anthropometric Total (39) Female (35) Male (4) Normal criteria
Data n (%) n (%) n (%)
Weight (kg) 66.51 +6.58 | 65.4146.95 | 76.15+2.94 -
Height (cm) 159.28 +5.20 | 158.11 8.86 | 169.50 +4.36 -
Frame size
Mean 10.41460.44 10.4040.46 10.4540.29
Small Female: >11.0 5 (12.8%) 3 (8.6%) -
Male: >10.4 - 2 (50%)
Medium Female: 10.1-11.p0 27 (69.2%) 25 (71.4) -
Male: 9.6-10.4 - 2 (50%)
Large Female: <10.1 7 (17.9%) 7 (17.9%) -
Male: <9.6 - 0 (0%)
BMI (kg/m )
Mean 26.21+2.22 | 26.17+2.30 | 26.55+1.46 | 18.5-22.9kg/m*
Overweight 15 (38.5%) 15 (38.5%) 0 (0%)
Obesity 24 (61.5%) 20 (51.3%) 4 (100%)
Waist circumference (cm) <80cm.(F)*
Mean 86.47 +6.21 85.76_+6.00 92.73+4.75 <90cm.(M)*
Normal 9 (23.1%) 8 (22.9%) 1 (25.0%)
High 30 (85.7%) 27 (77.1%) 3 (75.0%)
Visceral fat level 1-9 **
Mean 8.44 +3.14 8.14 +3.16 11.00 +1.15
Normal (1-9) 23 (65.7%) 23 (65.7%) 0 (0%)
High (10-14) 14 (35.9%) 10 (28.6%) 4 (100%)
Very high (15-30) 2 (5.7%) 2 (5.7%) 0 (0%)
Body fat 20.0-29.9(F) **
Percentage (%) 10.0-19.9M) **
Mean 33.98 +4.29 | 34.95+3.27 | 25.43 +1.86
Normal
Female: 20.0-29.9 1 (2.8%) 1 (2.8%) -
Male: 10.0-19.9 - 0 (0%)
High
Female: 30.0-34.9 | 16 (41.0%) 15 (42.9%) -
Male: 20.0-24.9 - 1 (25.0%)
Very high
Female: 35.0-50.0 22 (56.4 %) 19 (54.3%) -
Male: 25.0-50.0 - 3 (75.0%)
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Data are presented as mea8B>

* Reference from World Health Organization The AB&cific perspective Redefining
Obesity and its treatment. February, 2(84).

** Reference fronThe values for obesity judgment proposed by Mr.rhah (1986)
and Mr. Nagamine, 1972 [20].

4.4.2 Dietary intake

The baseline dietary intakes of the subjects weesgmted in Table 26.
Mean of energy intake was 1,900.15%3.31 kcal/day with energy of 1,904 kcal/day
in female and 1,865 kcal/day in male. The percentaigcaloric distribution from
carbohydrate: protein: fat were 55.431%.07: 11.22 +5.89: 30.75_+8.27 which
presented moderate protein and but high percerdadat intake. Cholesterol and

sodium intake were in the normal criteria but digtiiber and calcium intake were

lower than the criteria.

Table 26 Baseline dietary intake of the subjects

Healthy
Dietary intake Total Female Male Food intake
(n=39) (n=35) (n=4) criteria*
Energy (kcal/day) 1,900.1 +553.31 1,904.0 578.14 | 1,865.9 296.84 -
Carbohydrate

(kcal/day) 1,061.5+413.38 | 1,053.8 +429.75 | 1,129.2 +254.08 -

(% kcal) 55.43 +11.07 54.85 +11.22 60.59 +9.26 55%
Protein

(kcal/day) 214.72 +134.00 219.15 +133.80 | 175.96 +149.43 -

(% kcal) 11.22 +5.89 11.43 +5.71 9.43 +8.09 15%
Fat

(kcal/day) 574.97 +212.00 581.07 +222.07 | 521.57 +78.50 -

(% kcal) 30.75+8.27 31.03 +8.61 28.23 +3.92 < 30%
Cholesterol (mg) 211.82 +195.64 214.09 494.85 191.97 232.30 < 300
Sodium (mg/day) 1,671.9 1606.46 1,772.71644.10 | 789.64 947.51 < 2,400
Dietary fiber (g/day) 10.92 +10.75 11.38 41.20 6.90 #4.01 20-30
Calcium (mg/day) 351.05 +310.03 355.45 806.32 312.49 889.72 | 1000-1500

Data are presented as mea8B
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* Reference from National Institutes of Health, idaal Heart, Lung, and Blood
Institute: The Practical Guide Identification, Bvafion, and Treatment of Overweight
and Obesity in Adults, 2002 [37].

4.4.3 Biochemical data and blood pressure

The mean base line of fasting plasma glucose [&1ep6 +12.10) was in
the normal criteria but six participants (17.1%) hasting plasma glucose level
higher than the normal criteria.

The mean of total cholesterol (200.038.07), triglyceride (121.44 +
60.75) and LDL cholesterol level (124.9529.29) were also in the normal criteria but
some participants had total cholesterol (48.7%ylyceride (28.2%) and LDL
cholesterol level (35.8%) higher than the normékda. For HDL-cholesterol level,
female had mean HDL-cholesterol level (50.66.1%03) higher than male (46.50+
11.09). Most female had HDL-cholesterol level (82)9in the normal criteria but
most male had low level (75.0%)

Regarding to blood pressure, mean diastolic blmedsure (73.33 9.61)
was in the normal criteria but systolic blood preeg125.23 +15.35) was higher than
the normal criteria. However, 20.5% of participahtzd diastolic blood pressure
higher than the normal criteria. The baseline beocical data of the participants are
shown in Table 27.
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Table 27 Baseline biochemical and blood pressure @eof the subjects

Variable Total (39) Female (35) Male (4) Normal
n (%) n (%) n (%) criteria
Fasting plasma glucose
(mg/dl)
Mean 91.26 +12.10 | 91.97 +10.72 | 81.75+4.27 < 100*
Normal 33 (84.6%) 29 (82.9%) 4 (100.0%)
High 6 (17.1%) 6 (17.1%) 0 (0.0%)
Total cholesterol (mg/dl)
Mean 200.05+33.07 | 200.20 +33.80 | 198.75 +29.98| < 200**
Normal 20 (51.3%) 17 (48.6%) 3 (75.0%)
High 19 (48.7%) 18 (51.4%) 1 (25.0%)
Triglyceride (mg/dl)
Mean 121.44 +60.75| 122.00 +63.13 | 116.50 +39.28| < 150**
Normal 28 (71.8%) 25 (71.4%) 3 (75.0%)
High 11 (28.2%) 10 (25.0%) 1 (25.0%)
HDL-C (mg/dl) >40(M)**
Mean 50.23 +10.97 | 50.66 +11.03 | 46.50+11.09 | >50(F)**
Normal 30 (76.9%) 29 (82.9%) 1 (25.0%)
Low 9 (23.1%) 6 (17.1%) 3 (75.0%)
LDL-C (mg/dI)
Mean 124.95 +29.29 | 124.49 +29.61 | 129.00 +30.08| < 130**
Normal 18 (46.2%) 16 (45.7%) 2 (50.0%)
High 21 (35.8%) 19 (54.3%) 2 (50.0%)
Systolic BP (mmHg)
Mean 125.23 +15.35| 124.83 +15.97 | 128.75+8.85 | < 120***
Normal 15 (38.5%) 14 (40.0%) 1 (25.0%)
High 24 (61.5%) 21 (60.0%) 3 (75.0%)
Diastolic BP (mmHg)
Mean 73.33.+9.61 73.14 +9.87 75.00 +7.84 | < 80***
Normal 31 (79.5%) 28 (80.0%) 3 (75.0%)
High 8 (20.5%) 7 (20.0%) 1 (25.0%)

Data are presented as mea8B
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* Reference from American Diabetes Association:gbiasis and classification of
diabetes mellitus (Position Statement), Diabetag 2007 [223].

** Reference from National Cholesterol Educationdtam, Third Report of the
Expert Panel on Detection, Evaluation, and TreatraéRigh Blood Cholesterol in
Adults (Adult Treatment Panel 1l1), 2002 [224]

*** Reference from Chobanian AV et al. and the Natl High Blood Pressure
Education Program Coordinating Committee: The SeévBeport of the Joint
National Committee on Prevention, Detection, Eviduaand Treatment of High
Blood Pressure, 2003 [222].

4.5 Changes of subject’s nutrition status during @&eeks study period

4.5.1 Anthropometric data

Weight and BMI decreased significantly after 6 weaikmpared with the
baseline [§<0.005). Mean weight reduction was 0.2933 kg and maximum weight
reduction was 6.5 kg. However, 33% of the partictpayained weight and maximum
weight gain was 2.2 kg. For the Body Mass Indexamdé&MI reduction was
0.3840.81 kg/nf and maximum BMI reduction was 2.60 kginVoreover, the result
showed that 43.6% of the participants were overineagd 56.4% of them were obese
at week 7 and the percentages of obese participeagrts decrease from 61.5% to
56.4%.

Waist circumference decreased significantly afteveekscompared with
the baseline g<0.005) However, both female and male remained rhadn waist
circumference higher than the normal criteria (342279 and 91.753:59,
respectively). Mean waist circumference reducticasw.442.8 cm. and maximum
waist circumference reduction was 10 cm. in fenaaleé 2 cm.in male.

There were decreasing tendency of visceral faelleand body fat
percentage and but the reduction was not signifigafihe mean at week 7 of visceral
fat level (8.152.93) and body fat percentage (33.4@¥) remained higher than the
normal criteria. However, percentage of normal etiat fat level was improved from
65.7% to 69.2% and percentage of normal body fatimg@roved from 2.8% to 8.6%.
Mean, minimum and maximum of anthropometric dat@fgeand after the study are

shown in Table 28.
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Anthropometric Baseline(39)| Week7(39) | difference | p-value Normal
data n (%) n (%) criteria*
Weight (kg) -
Mean 66.5146.58 | 65.5246.36 | -0.99+2.03 | 0.004
Min 53.80 53.00 +2.20
Max 80.50 76.00 -6.50
Weight reduction - 26 (66.7%) -
Weight gain - 13 (33.3%) -
BMI (kg/m?) 18.5-22.9
Mean 26.2192.22 | 25.83#2.25 | -0.3840.81 | 0.007 kg/m? *
Min 23.10 21.80 +1.00
Max 30.00 29.70 -2.60
Overweight 15 (38.5%) | 17 (43.6%) -
Obesity 24 (61.5%) | 22 (56.4%) -
Waist circumference <80cm.(F)*
(cm) <90cm.(M)*
Mean 86.4746.21 | 85.0446.03 | -1.44+2.89 0.004
Female 85.7646.00 | 84.274K.79 | -1.49+3.02 | 0.006
Male 92.73#4.75 | 91.7583.59 | -0.98+1.62 0.314
Min
Female 74.80 74.00 +5.00
Male 89.00 89.00 +1.40
Max
Female 96.00 96.00 -10.00
Male 99.00 97.00 -2.00
Normal 9 (23.1%) | 10 (25.6%) -
Female 8 (22.9%) 9 (25.7%) -
Male 1(25.0%) | 1 (25.0%) -
High 30 (76.9%) | 29 (74.4%) -
Female 27 (77.1%) | 26 (74.3%) -
Male 3 (75.0%) | 3 (75.0%) -

Data are presented as mea8SB>

@ Significant difference from baseline (P<0.05)
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after the study (continue)

Results / 90

anthropometrc data before and

Anthropometric Baseline(39) | Week7(39) | difference p-value Normal
data n (%) n (%) criteria*

Visceral fat level 1-9 **
Mean 8.4443.14 8.15+2.93 | -0.2840.97 0.078
Min 4.00 3.00 +1.00
Max 16.00 14.00 -3.00
Normal (1-9) 23 (65.7%) | 27 (69.2 %) -
High (10-14) 14 (35.9%) | 12 (30.8%) -
Very high (15-30) 2 (5.7%) 0 (0.0%) -
Body fat percentage 20.0-29.9
(%) (F) **
Mean 33.984.29 33.404.49 | -0.57+1.94 0.073 10.0-19.9
Min 22.80 22.80 -6.50 (M) **
Max 42.90 42.80 +4.80
Normal 1 (2.8%) 3 (8.6%) -

Female: 20.0-29. 1 (2.8%) 3 (8.6%) -

Male: 10.0-19.9 0 (0.0%) 0 (0.0%) -
High 16 (41.0%) | 30 (76.9%) -

Female: 30.0-34.9 15 (42.9%) | 18 (51.4%) -

Male: 20.0-24.9 1 (25.0%) 12 (50.0%) -
Very high 22 (56.4 %) | 16 (41.0%) -

Female: 35.0-50.0 19 (54.3%) | 14 (40.0%) -

Male: 25.0-50.0 3 (75.0%) 2 (2.8%) -

Data are presented as mea8B

& Significant difference from baseline (P<0.05)

Data are presented as mea8B>

* Reference from World Health Organization The AB&cific perspective Redefining

Obesity and its treatment. February, 2(84).

** Reference fronThe values for obesity judgment proposed by Mr.rhah (1986)

and Mr. Nagamine, 1972 [20].
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4.5.2 Dietary intake

Energy intake significantly decreased at week 7 mamed with the
baseline j<0.005). There was significance difference in dakof carbohydrate from
baseline to week 6p€0.005) while percentage caloric distribution ofbmhydrate
was not significant. Percentage caloric distributad protein increased significantly
(p<0.005) but calories of protein from baseline toelweb was not significant.
Percentage caloric distribution and calories ofif@areased significantly at week 7
compared with baselingp€0.005). Cholesterol, sodium, dietary fiber andcicah
were not change significantly. Dietary intake of Bubjects before and after the study

are shown in Table 29.

Table 29 Mean dietary intake of the subjects beforand after the study

Baseline Week 7 p-value Healthy
Dietary intake (n=39) (n=35) Food intake
criteria*
Energy
(kcal/day) 1,900.1 +553.31 | 1,299.0 +430.85 | 0.000* -
Carbohydrate
(kcal/day) 1,061.5 +413.38 780.45 +330.56 0.002* -
(% kcal) 55.43 +11.07 58.89 +11.22 0.156 55%
Protein
(kcal/day) 214.72 +134.00 208.95 +77.83 0.817 -
(% kcal) 11.22 +5.89 16.60 +4.96 0.000% 15%
Fat
(kcal/day) 574.97 +212.00 309.64 +131.48 0.000° -
(% kcal) 30.75+8.27 24.55 +8.71 0.001° < 30%
Cholesterol
(mg/d) 211.82 +195.64 206.40 +139.92 0.880 < 300
Sodium (mg/d) 1,671.9 +1606.46 | 1,559.1 $,352.75 0.712 < 2,400
Dietary fiber
(9/d) 10.92 +10.75 10.56 +6.98 0.872 20-30
Calcium (mg/d) 351.05 +310.03 444.29 846.79 0.280 1000-1500

Data are presented as mea8B>
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* Reference from National Institutes of Health, idaal Heart, Lung, and Blood
Institute: The Practical Guide Identification, Bvafion, and Treatment of Overweight
and Obesity in Adults, 2002 [37].

4.5.3 Biochemical data and blood pressure

Total cholesterol, triglyceride and systolic blopdessure significantly
decreased at week 7 compared with base|r®.005). The mean total cholesterol
(192.28 +26.18) and triglyceride (97.11 38.22) remained in the normal criteria
whereas the mean systolic blood pressure (118.1D.74) decreased from high level
to the normal criteria. Moreover, the participamtiso had high level of cholesterol
decrease from 48.7% to 41.0%. High level of tegiyde and systolic blood pressure
also decreased from 28.2% to 12.8% and 61.5% @4 lrespectively. In addition,
the reduction of total cholesterol, triglyceridedasystolic blood pressure was -7.7 +
23.45 mg/dl, -24.33 42.27 mg/dl and -7.13 $.89 mmHg, respectively.

When considering the good cholesterol as HDL dtelel the results
showed that HDL cholesterol significantly incregs8.82 +6.22 mg/dl) but did not
significantly increase in male. However, the me&dRDL cholesterol in both female
and male (54.74#0.38 and 48.0(:83, respectively) remained in the normal criteria
Moreover, both female and male who had low leveliDL cholesterol were decrease
from 17.1% to 8.6% and 75.0 to 50.0%, respectively.

According to fasting plasma glucose, LDL cholesit@nd diastolic blood
pressure, the results showed that the mean of thera not significant change at
week 7 but all of them remained in the normal cat¢91.97 +10.72, 118.72 25.11
and 70.56 _49.00, respectively). Mean biochemical data of scigj before and after
the study are shown in Table 30.
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Table 30 Mean biochemical data of subjects beforend after the study

Variable Baseline Week 7 difference | p-value| Normal
(n=39) (n=39) criteria
Fasting plasma glucose < 100*
(mg/dl)
Mean 91.26 +12.10 | 91.97 +10.72 | +0.7249.19 0.628
Normal 33 (84.6%) | 33 (84.6%) -
High 6 (17.1%) 6 (17.1%) -
Total cholesterol (mg/dl) <200
Mean 200.05+33.07 | 192.28 +26.18| -7.7+23.45 | 0.045 *%
Normal 20 (51.3%) 23 (59.0%) -
High 19 (48.7%) 16 (41.0%) -
Triglyceride (mg/dl) <150
Mean 121.44 +60.75| 97.11 +38.22 | 24.33#42.27| 0.00F *x
Normal 28 (71.8%) | 34 (87.2%) -
High 11 (28.2%) 5 (12.8%) -
HDL-C (mg/dl) >40(M)
Mean 50.23 +10.97 | 54.05+10.39 | +3.8246.22 | 0.000 *%
Female 50.66 +11.03 | 54.74#10.38 | +3.8246.22 | 0.000 >50(F)
Male 46.50+11.09 48.0048.83 +1.545.20 0.112 o
Normal 30 (76.9%) 34 (87.2%) -
Female 29 (82.9%) 32 (91.4%) -
Male 1 (25.0%) 2 (50.0%) -
Low 9 (23.1%) 5 (12.8%) -
Female 6 (17.1%) 3 (8.6%) -
Male 3 (75.0%) 2 (50.0%) -
LDL-C (mg/dl) <130
Mean 124.95 +29.29| 118.72 +25.11| -6.16+20.09 | 0.060 *%
Normal 18 (46.2%) 23 (59.0%) -
High 21 (35.8%) 16 (41.0%) -
Systolic BP (mmHg) <120
Mean 125.23 +15.35| 118.10 +11.74| -7.1349.89 0.000' Kkk
Normal 15 (38.5%) 23 (59.0%) -
High 24 (61.5%) 16 (41.0%) -
Diastolic BP (mmHg) <80
Mean 73.33+9.61 70.56 +9.00 | -4.564#15.15| 0.125 Kk
Normal 31 (79.5%) 31 (79.5%) -
High 8 (20.5%) 8 (20.5%) -
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Data are presented as mea8B>

* Reference from American Diabetes Association:gbiasis and classification of
diabetes mellitus (Position Statement), Diabetag C207 [223].

** Reference from National Cholesterol Educationdtam, Third Report of the
Expert Panel on Detection, Evaluation, and TreatrogRligh Blood Cholesterol in
Adults (Adult Treatment Panel 1), 2002 [224]

*** Reference from Chobanian AV et al. and the Natl High Blood Pressure
Education Program Coordinating Committee: The SeévBeport of the Joint
National Committee on Prevention, Detection, Eviduraand Treatment of High
Blood Pressure, 2003 [222].

4.6 Changes of subject’s nutrition knowledge

4.6.1 Nutrition knowledge from homework assignment

The mean scores of homework assignment (4 exsjcisereased
significantly at post-test compared with pre-tgst0.05). Mean scores of subject’s
nutrition knowledge on nutrition education from {pest and post-test homework
assignment in each week are shown in TableT8g. level of knowledge scores was
divided in 3 level; low level (< 50% correct), madi level (50-75% correct) and high
level (>75% correct).

Mean pre-test and post-test score of assignmemérg in the range of
medium level. Before self-learning 7.7% of partangps had high level and improve to
28.2% after self-learnin®5.9% of participants had low level at pre-test aftdr self-
learning the percentage reduced to 20.5%.

Mean pre-test score assignment 2 was in the rahgeedium level and
improve to high level. Before self-learning 17.9%oparticipants had high level and
improve to 71.8% after self-learning. 38.5% of mavants had low level at pre-test
and after self-learning the percentage reduced/.7

Mean pre-test score assignment 3 was in the rafigew level and
improve to high level. Before self-learning nonepafrticipants had high level and
improve to 43.6% after self-learning. 87.2% of masants had low level at pre-test

and after self-learning the percentage reduce@tP4.
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Mean pre-test score assignment 4 was in the rafigew level and
improve to high level. Before self-learning nonepafrticipants had high level and
improve to 64.1% after self-learning. 87.2% of mavants had low level at pre-test
and after self-learning the percentage reduce&do 0

Frequency and percentage of the subject's knowledg nutrition

education from pre-test and post-test homeworlgassnt are shown in Table 32.

Table 31 Mean scores of subject’'s nutrition knowlege from pre-test and post-

test homework assignment

Exercise Pre-test Post-test P-valu®
1. Let's explore yourself 3.79+£1.40 4.69+1.24 0.001
2. How to eat low fat, 3.87£1.72 5.72+1.39 0.000
low calorie diets
3. How to choose food 2.05+1.41 4.82+1.41 0.000
out side home
4. Let's exercise 2.26+1.09 5.62+1.20 0.000

Data are present as meash
@ Significant difference from pre-test (p<0.05)
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Table 32 Frequency and percentage of the subjectsutrition knowledge from

pre-test and post-test homework assignment

Level Pre-test Post-test
n % n %

Assignmentl Low 14 35.9 8 20.5
Medium 22 56.4 20 51.3

High 3 7.7 11 28.2

Assignmeng Low 15 38.5 3 7.7
Medium 17 43.6 8 20.5

High 7 17.9 28 71.8

AssignmenB Low 34 87.2 9 23.1
Medium 5 12.8 1 33.3

High 0 0.0 17 43.6

Assignment4 Low 34 87.2 0 0.0
Medium 5 12.8 14 35.9

High 0 0.0 25 64.1

4.6.2 Knowledge of nutrition between pre-test (wdée0) and post-test
(week 7)

The mean scores of nutrition knowledge increasgaifsgtantly at post-test
compared with pre-tesp€0.005). Mean scores of subject’s nutrition knowgledrom
pre-test and post-test in week 0 and week 7 anersioTable 33.

The level of knowledge scores was divided in Zlelow level (< 50%
correct), medium level (50-75% correct) and highelg(>75% correct). Before self-
learning 2.6% of participants had high level angriove to 43.6% after self-learning.
46.2% of participants had low level at pre-test aftdr self-learning the percentage
reduced to 2.6%. Frequency and percentage of thjedis nutrition knowledge level

from pre-test and post-test in week 0 and weele&laown in Table 34.
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Table 33 Mean scores of subject’s nutrition knowlege from pre-test and post-

test in week 0 and week 7

Pre-test (week 0) Post-test (week 7) P-vaftie

9.72.+3.45 14.62 83.28 0.000

Data are present as measb

@ Significant difference from pre-test (p<0.05)

Table 34 Frequency and percentage of the subjectraitrition knowledge level

from pre-test and post-test in week 0 and week 7

Level Pre-test (week 0) Post-test (week 7)
n % n %
Low 18 46.2 1 2.6
Medium 20 51.3 21 53.8
High 1 2.6] 17 43.6

4.7 Changes of subject’s score on exercise and @it behavior

Behavior control questionnaire by Mananya Prasegrd219] consisted
of two parts, part one is dietary behavior questare include 35 questions and part
two is exercise behavior questionnaires includedg@éstions. Higher score of
behavior control indicated higher positive behaworexercise and dietary. The mean
scores of exercise and dietary behavior increaggufisantly at post-test compared
with pre-test §p<0.05). Mean scores of subject’'s score on exereisé dietary
behavior are shown in Table 35. The level of eserand dietary behavior scores
were divided in 3 levels; low level (< 50% correat)edium level (50-75% correct)
and high level (>75% correct). According to the reise behavior scores, none of
participant had high score before and after selfdeg whereas 23.1% of the
participants had medium score at baseline and weprto 41.0% after self-learning.
For the dietary behavior scores, 79.5% of partitipdnad high score and improve to
94.9% after self-learning whereas 2.6% of participahad low score at baseline and
no low score after self-learning. Frequency andgmiage of the subject’'s score on

exercise and dietary behavior at week 0 and wesale shown in Table 36.
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Table 35 Mean of subject’s score on exercise andetiary behavior

Behavior score Pre-test Post-test P-valle
Exercise 42.49 ¥.30 47.97 +.39 0.000
Dietary 102.87 15.80 111.03 40.18 0.002

Data are present as measb

@ Significant difference from pre-test (p<0.05)

Table 36 Frequency and percentage of the subjects&sore on exercise and dietary

behavior at week 0 and week 7

Level Pre-test Post-test

Exercise behavior

Low 30 76.9 23 59.0
Medium 9 23.1 16 41.0
High 0 0.0 0 0.0
Dietary behavior
Low 1 2.6 0 0.0
Medium 7 17.9 2 51

High 31 79.5 37 94.9
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4.8 Changes of subject’s score on stage of change

The level of subject’s score on stage of changkvisled in 5 stage; stage
1 is precontemplation (Do not intended to lose Weig the next 6 months$tage 2 is
contemplation (Intended to lose weight in the n&xhonths) stage 3 is preparation
(Intends to lose weight within the next thirty daysd has taken some behavioral steps
in this direction), stage 4 iaction (has changed behavior for less than six hsont
such as reducing dietary fat, reducing portiors exercising, and had started to lose
weight, less than 5% of the baseline weight) aadesb is maintenance (has changed
behavior for more than six months).

After using website, the results presented thaeradrthe participants was
in precontemplation stage and 20.5%, 7.7%, 61.18c7ar% of the participants were
in contemplation stage, preparation stage, actistage and maintenance stage,
respectively. These results are presented in Tabl®ean scores of stage of change
increased significantly at post-test compared writtest <0.05) and mean pre-test
score were in the range of stage 3 and improveages4. Mean scores of subject’s

score on stage of changefore and after the studye shown in Table 38.

Table 37 Frequency and percentage of stage of changf the subject before and

after the study

Stage of change Week 0 Week 7
No. of subjects (%) | No. of subjects (%)
Precontemplation stage 4 (10.3) 0 (0)
Contemplation stage 16 (41.0) 8 (20.5)
Preparation stage 10 (25.6) 3(7.7)
Actions stage 8 (20.5) 25 (61.1)
Maintenance stage 1(2.6) 3(7.7)

Table 38 Mean subject’s score on stage of changeftwe and after the study

Week 0 Week 7 P-valug

2.64+1.01 3.59 40.91 0.000

Data are present as measb

@ Significant difference from pre-test (p<0.05)
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4.9 Subject’s satisfaction of the developed educati tool

The subject’s satisfaction questionnaire ofgL@stions related to website
content, website motivation and subject’'s opinionwebsite. The scores were range
in 5 scales including strongly disagree, disagueelecided, agree and strongly agree.
Mean scores were more than 4 and less than 5 incqgaestion.

According to the website content, most participaagreed that the website
is colorful and attractive (56.4%). Most of thent @) agreed with learning thought
the website can stimulate them more intereste@sadns. They also agreed that the
lessons are easy to understand (64.1%) and make theerstand faster (54.6%).
Most participants (48.7%) strongly agree that lasso the website were gave them
more knowledge. The mean score presented thatdheydo self learning (4.08 +
0.70), plan their own diet (4.03 3:63) and exercise (4.070:58) to reduce weight
and always take part in activity on the websiteeylltoncluded that (51.3%) the
website was appropriate for self-study.

For the website motivation, most participant agtbat learning via
website were fun (56.4%), make them eager (56.4%dgdrn more and motivated
them (53.8%) to have more positive attitude to eser

Regarding to the subject’s opinion on the websitest participants
strongly agreed that this website should be reteaséne public in the future (53.8%),
there should be develop the similar website foepthseases (51.3). Moreover they
agree that the website is the need for currenfatode generations (56.4%).

Mean scores of 39 subject’s satisfaction of theetigped education tool
are shown in Table 39.
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Table 39Mean scores of 39 subject’s satisfaction of the deloped education tool

* Option level
Questions 1 2 3 4 5 Scores

n n n n n
(%) | (%) | (%) | (%) | (%)

1. Website content
1.1 The website are colorful and 0 0 4 22 13 4,23 +0.63

attractive 0) | (0) |(10.3)| (56.4)| (33.3)

1.2 Learning through the

website make you more 0 0 6 22 11 | 4.13 +0.66
interested in lessons. (0) (0) | (15.4)| (56.4)| (28.2)

1.3 The lessons are easy to 0 0 2 25 12 | 4.26 +0.55
understand ©) | (0 | (5.1) | (64.2)| (30.8)

1.4 Learning in this way allows 0 1 4 22 12 | 4.15+0.71
you to understand lessons faster(0) | (2.6) | (10.3)| (54.6)| (30.8)

1.5 Lessons give you more 0 0 3 17 19 | 4.41+0.64
knowledge ©O) | (0) | (7.7) | (43.6)| (48.7)
1.6 You can control your own 0 0 8 20 11 | 4.08+0.70
learning. (0)) (0) |(20.5)| (51.3)| (28.2)
1.7 You can plan your diet to 0 0 7 24 8 4.03 +0.63
reduce weight. O0) | (0) |(17.9)|(61.5)| (20.5)
1.8 You can plan your own 0 0 5 26 8 4.07 +0.58
exercise. (0) (0) | (12.8)| (66.7)| (20.5)
1.9 You take part in activity on| 0 1 7 20 11 | 4.05+0.76
the website 0) | (2.6) | (17.9)| (51.3)| (28.2)
1.10 The website appropriate for O 0 1 20 18 | 4.44+0.55
self-study ©0) | (0) | (2.2) | (51.3)| (46.2)

Data are presented as mea8B>
Meaning of scores; 1 point = Strongly disagreepdis= Disagree,
3 points = Undecided, 4 points = Agree, 5 pointrongly agree
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Table 39Mean scores of 39 subject’s satisfaction of the deloped education tool

(continue)

* Option level
Questions 1 2 3 4 5 Scores

n n n n n
(%) | (%) | (%) | (%) | (%)

2. Website motivation

2.1 You have fun learning 0 0 6 22 11 4,13 +0.66
lessons. (0) | (0) |(15.4)| (56.4)| (28.2)

2.2 The lesson making you 0 1 6 22 10 | 4.05+0.72
eager to learn more (0) | (2.6) | (15.4)| (56.4)| (25.6)

2.3. You have more positive 0 0 5 21 13 4.21 +0.66
attitude to exercise. O0) | (0) |(12.8)| (53.8)| (33.3)

3. Subject’s opinion on

website

3.1 You want this website to be 0 0 3 15 21 | 4.46 +0.64
released to the public. ©O) | (0) | (7.7) | (38.5)| (53.8)

3.2 This study should be 0 0 4 15 20 | 4.41+0.68

developed for other disease (0) (0) |(10.3)| (38.5)| (51.3)

3.3 This lesson is the need for| 0 0 1 22 16 | 4.38+0.54
current and future generations| (0) | (0) | (2.6) | (56.4)| (41.0)

Data are presented as mea8DB
Meaning of scores; 1 point = Strongly disagreepiafs= Disagree,
3 points = Undecided, 4 points = Agree, 5 poin&trongly agree
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4.10 Relationship between frequency of access thebsite, frequency

of food record and weight reduction.

Most of the of the participants (68.4%) who acedsthe website 3
times/week were in the group of weight reductiod kg whereas 70% of subjects
accessed the website < 3 times/week were in thegpgrbweight reduction < 1 kg. In
addition, more than 70% of the participants wharéded food intake 3 times/week
were in the group of weight reduction > kg and 60% of the participants who
recorded food intake < 1 times/wk were in the grafpveight reduction < 1 kg.
Therefore, frequency of access the website and fecalrd are significantly related to
the reduction of weightp&0.05, Chi-square) as shown in Table 40.

Table 40Relationship between frequency of access the welgsifrequency of food
record and weight reduction

Parameters Group of Group of Chi- p-value
Weight Weight square
reduction reduction
>1Kkg <1kg
(n=19) (n=20)
Frequency of access the
website
> 3 times/wk 13 (68.4%) 6 (30.0%) 5.757 0.015
< 3 times/wk 6 (31.6%) 14 (70.0%)
Frequency of food
record
> 1 times/wk 14 (73.7%) 8 (40.0%) 4.496 0.034
< 1 times/wk 5 (26.3%) 12 (60.0%)

Data are presented in the number and the perce@®@ge shown in the parenthesis
@ Significant difference between groyp<(.05), Chi-square
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4.11 Correlation between total cholesterol, triglyeride, HDL-C,

systolic blood pressure and weight reduction.

At week 7, the results of thirty nine participaraeowed that total
cholesterol, triglyceride and systolic blood presssignificantly decreased compared
with baseline [§<0.05) whereas HDL cholesterol significantly in@eap<0.05).
However, the correlation between the reduction aialt cholesterol, triglyceride,
HDL-C, and weight reduction weight were not foungt bhe correlation between
systolic blood pressure and weight reduction wasitpe relationship (r=0.396,
p<0.05). The correlation between total cholestetoglyceride, HDL-C, systolic

blood pressure and weight reduction are shown ieT4l.

Table 41 Correlation between total cholesterol, tglyceride, HDL-C, systolic
blood pressure and weight reduction

Parameters Pearson Correlation P-value
Total cholesterol 0.140 0.497
Triglyceride -0.023 0.910
HDL-C -0.006 0.979
Systolic blood pressure 0.396 0.645

& Correlation is significant at the 0.05 level (2ad).

4.12 Correlation between age, frame size, dietaryebavior score and

exercise behavior score and weight change
The results of twenty six participants who loosegighit showed that the

correlation of age and frame size with weight reencwas not found. Moreover, the
correlation between the increment of dietary betrascore and weight reduction was
positive relationship (r=0.473<0.05) whereas the correlation between the incrémen
of exercise behavior score and weight reduction masound. Regarding to thirteen
participants who gained weight, the results shothedl the correlation of age, frame
size and the increment of dietary behavior and e@serbehavior score with weight
reduction was not found. The correlation betweee, diame size, dietary behavior

score and exercise behavior score and weight chenegehown in Table 42.
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Table 42 Correlation between age, frame size, digia behavior score and

exercise behavior score and weight change

Parameters Pearson Correlation P-value
Age
Weight reduction (n=26) -0.320 0.111
Weight gain (n=13) 0.190 0.535
Frame size
Weight reduction (n=26) 0.044 0.830
Weight gain (n=13) 0.020 0.949
Dietary behavior score
Weight reduction (n=26) 0.479 0.013
Weight gain (n=13) -0.760 0.806
Exercise behavior score
Weight reduction (n=26) 0.312 0.120
Weight gain (n=13) -0.038 0.901

& Correlation is significant at the 0.05 level (2ed).

4.13 Relationship between reasons to reduce weiglind weight

change

The relationship between reason to reduce weigthtveeight change was
not found in both groups (weight reduction groupl areight gain group)The results
showed that 92.3% of the participants in weightiotidn group wanted to be healthy,
73.1% would like to have a good shape, 69.2% watechove actively, 61.5%
thought that it is convenient easy to buy cloth#8,2% would like to have an
attractive personality and 23.1% did not want tadmsed. Regarding to weight gain
group, the percentage of reasons to reduce weigbt similar to weight reduction
group. The results showed that 100.0% of the ppatint in weight reduction group
wanted to be healthy, 92.3% would like to have adgshape, 53.8% wanted to move
actively, 38.5% thought that it is convenient e&spuy clothes, 30.8% would like to

have an attractive personality and 16.9% did nattwa be teased. The correlation
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between age, frame size, dietary behavior score exmticise behavior score and

weight changeare shown in Table 43.
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Table 43 Relationship between reasons to reduce \ght and weight change

Group of Group of Chi- p-value
Reason to reduce weight Weight Weight square
reduction gain
(n=26) (n=13)
To be healthy
Yes 24 (92.3%) 13 (100.0%) 1.054 0.305
No 2 (7.7%) 0 (0.0%)
To have a good shape
Yes 19 (73.1%) 12 (92.3%) 1.966 0.161
No 7 (26.9%) 1 (7.7%)
To move actively
Yes 18 (69.2%) 7 (53.8%) 0.891 0.345
No 8 (30.8%) 6 (46.2%)
To have an attractive
personality
Yes 12 (46.2%) 4 (30.8%) 0.848 0.354
No 14 (53.8%) 9 (69.2%)
To be convenient buying
for clothes
Yes 16 (61.5%) 10 (38.5%) 2.167 0.141
No 11 (84.6%) 2 (15.4%)
Do not want to be teased
Yes 6 (23.1%) 20 (16.9%) 0.315 0.575
No 2 (15.4%) 11 (84.6%)
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CHAPTER VI
DISCUSSION

The study was conducted to develop a multimediaswte nutrition
educatiorntool based on concept of NHLBI Recommendation agalth belief model.
This chapter discusses the results and findingiseo$tudy in a sequence

that is similar to the results section (chapter 5).

Development of the multimedia websit@&utrition education tool

The educational tool was developed as a multimeeiasite on concept of
NHLBI Recommendation (National Heart, Lung, and dlo Institute
Recommendation) and health belief model.

The purposes of creating the website were to mdtdéir diets to achieve
a moderate reduction in caloric intake with appiatrmacronutrient composition and
increase in physical activity through the website.

Therefore, in order to achieve these purposesviissite was designed to
have many key components, including six lessonsv&aght management, web-board,
e-mail sending function to researcher (contract n®al plan, weight loss menu,
calorie burn calculator, weight and food record.

Moreover, health behavioral theories with healtblidd model were
applied in the study to stimulate the participantdose more weightHealth Belief
Model includes the recognition of the risks of dise, awareness of the severity of the
disease, realize the benefits of treatment andvaiodn to practice. The developed
nutrition education tool provided content and foars self-learning. Learners can
evaluate the severity and the risk of disease bynfielves. When they realize the
benefits of treatment, they would modify their beba on food intake and exercise.
In addition, researcher encourages learners toaegeh ideas on the theme that
researcher created each week in the web-boardasththsubject have the opportunity
to exchange experience with each other and catvestdeeir problem.
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Six lessons for weight management consists obfedss how to assess
weight and risk of chronic disease, lesson 2-4hase to choose an appropriate diet
for weight lose and lesson 5-6 are how to incrgasgsical activity and a sample
exercise program. All these lessons are preseantéde form of colorful cartoon,
animations, audio, video presentation and gamegr8lestudies [231-236] showed
that illustration in educational tool is importdat learning and satisfaction.

Evidence is scant that illustrations in text féaie understanding when the
text is read by the subjects themselves (Readenkdre, 1981). Koenke and Otto
[231] reported that comprehension of main ideas wakBanced by illustrations.
Similarly, Haring and Fry (1979) showed that ilagtons aid memory of information
located high in a text's idea hierarchy [231-282ndings of a study by Savangchat S.
[233] who developed a self-care manual for health dating suggested that the
participants in that study also preferred the ilatsons to be photographs followed by
cartoons and then drawings. The self-help guidelifer meal planning using
carbohydrate counting developed by Wibunrattandkri[234] were written and
illustrated in black and white. The suggestionhi$ study, most participants preferred
color in both the fonts and the illustrations uséde comments were also found in
many other previous studies [235, 236].

Not only illustrations in the educational tool edt the efficiency of
learning, but teaching in other forms via compuated internet can be useful as well.
Voughan [237] and Fu [238] claimed that the termultimedia” does not only include
computer softwares and CDs, but also the use aogidslides as well as overhead
projector equipments. As such, any teaching viaube of various media can be
considered as multimedia teaching. Other stud&s @oved that multimedia teaching
can help students to gain knowledge more effegtii@39-240]. This study developed
a multimedia website nutrition education tool byingscolorful illustrations and
various media. The developed multimedia websiteravgs participant’s knowledge
and satisfaction gets the high score.

Web-board and e-mail sending function are usén&mesopinions and ask
guestions to expert in numerous websites. Sevardles have shown that not only
face-to-face weight loss support but also Interawedl e-mail contact can provide

successful behavioral weight control [21 —-23]. Wielard is a tool that use for
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discussion and exchange of ideas between partisipemle e-mail sending function
was used for sending message from participanthdoreésearcher. This study, the
researcher set interesting topics in web-board amhkdparticipants to exchange their
ideas with the others. Web-board resulted in a getationship between participants.
They would be learned within a group of people e same status that lead to
intrinsic motivation to learn and behavior changearticipants would learn about
feelings and thoughts of people in the group artdsgme ideas to solve problems or
improve their quality of life

Participants who have problems or questions card seessages to
researcher all the time via e-mail sending functiothe website. Answers would be
reply in 1 day after sending. Consultation via @tmsanding function is useful to
reduce weight because counselor can understangrdbéem of participants through
each question and provide appropriate assistanuésadvices for individual. The
quick answers via e-mail sending function save tand money. Participants do not
meet the counselor face-to-face that lead parttgoto ask more questions and take
the advices to adjust for their effective weighgdo

Meal plan, weight loss menu, calorie burn calaslatveight and food
record are common in weight loss website [24-23] 2¢hich are very important tools
for self-learning and self-monitoring. This studgated meal plan into 2 forms. The
first one was “Meal planning by yourself”, partiaits could create their meal plan by
themselves by adding food and drinks in the progtla@m program would calculate
calorie intake and amount of main nutrients consuimday. Participants would adjust
their own menu plan to achieve calorie goal andmenended nutrients. The second
meal plan program was “Planning with pattern” whpoovided calories 1,000-2,000
kcal. Format prescribed in each energy level is@mpate proportions of nutrients as
shown in the amount of exchange in 6 food groupse{gtarch, meat, fat, dairy
products, fruits and vegetables). Weight loss m@nlow-energy density recipe book
for weight management) was developed by Nuttigd(8]. The menu consists of 30
recipes for side dishes ardd recipes for one-plate dishes. It provided infation
about nutritive value, serving size and cooking hudt that may useful for the
participants to learn how to cook a low-energy dgndiet. Calorie burn calculator,

weight and food record and personal’s folder waeedffective tool that use for self-
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monitoring, particularly food record that was vemgeful for the participants to

monitoring their dietary behavior.

Demographic characteristics

The total of 39 participants took part in the studyhe majority of
participants were female (89.7%) and more than 50%hem were single. The most
of them have had high education level and highnmzoMoreover, they had a mean
age of 42.67 + 10.36 years and most of them agedeba 41-60 years (66.6%). This
results were the same as the study in 2010 thaluoded in 6,445 Thais adults (18-70
years). The recent study showed that women who wieier, had higher education,
were not in a marriage-like relationship and waresemi-professional occupation
were at greater risk for being overweight and obétmvever, age was positively
associated with being overweight in both gende?d2] In addition, the present
finding also showed that participants aged betw&®+b5 years old had the highest
risk of being overweight and/or obese, which maybe to the weight gain from life
transitions during that time such as retiremen8]2% menopause [244].

Many included adult subjects in an internet weilgiss program [24-25].
Tate et al. [24] studies compare two interventigidsinternet (education group and
behavior therapy group) in 91 healthy, overweigtitila hospital employees aged
40.9+10.6 years with a body mass index of 25-3@nkglt was the same as the study
in 2002, Southard et al. [25] studies compare betwaternet-base cardiac rehab
program group and usual care group. They studietlOi patients aged 62.3£10.6
years with a body mass index of 30.92 (interneebzardiac rehab program group)
and29.2kg/n’ (usual care group). Several studied interestedbviarweight and
obesity adult because nowadays, many reports shatwotverweight and obesity are
growing in adult and also need to play attentidn.30].

Regarding to the chronic disease, most of ovetteignd obese
participants (74%) did not have any chronic disebge more than 50% of the
participants had family history of chronic diseaseh asType 2 Diabetes Mellitus,
hypertension, heart disease and dyslipidemia. M@meadat was found that most of the
participants (89.7%), at least one person in famiBs overweight or obese. The

previous study [245] showed that person who hanelyahistory of obesity and other



Fac. of Grad. Studies, Mahidol. Univ M.Sc. (Food and Nutrition for Developmeht 11

chronic disease may have a higher risk of devetpfiiat disease than those without
such a family member. Family history of chronicedise is the factor that can not
change but behavior factors of the participants @mangeable therefore if the
participants did not change their behavior andnditicontrol their weight, they would

likely to get chronic diseases in the future.

Weight history and opinion on weight status

More than 60% of the participants assessed thed &f\obesity incorrectly
and most participants (43.6%) who over estimatetheir weight status were females
while males under estimated on their weight stalbhe. result shows that overweight
and obese people overestimate their BMI and fema&s more likely than male to
perceive themselves as "too fat". The result issisbent with previous studies [246-
250] Mikolajczyk R et al. [246] found that most fala students described their
weight as "just right" at a BMI <20 kgAnwhich is in the low range of normal BMI,
whereas most male students described their wegytjust right" at a BMI around 24
kg/m?, which is in the upper range of normal BMI. Theyncluded that female
students were more likely than male students tegdez themselves as "too fat",
while male students were more likely to perceivanmbkelves as "too thin".

The study reported that more than 70% of the @pénts used to be
teased about their weight. More than 50% of thgesib (59%) used to lose weight.
There are many reasons to lose weight. 94.9% qgbdhécipants wanted to be healthy,
79.5% would like to have a good shape, 64.1% watechove actively, 69.2%
thought that it was convenient easy to buy clotds0% would like to have an
attractive personality and 20.5% did not want tadmesed. According to the results,
most participants have the experience of beingi¢psieight and the most reason to
lose weight was “to be healthy”. Moreover, the tielaship between reason to reduce
weight and weight change was not found in both gsofweight reduction group and
weight gain group).The results showed that two groups was no differeaicout
reasons to lose weight. In addition, the main rededose weight in both groups was
to be healthy followed by having a good shape, twvaractively, to be convenient to
buy clothes, to have an attractive personalityrasido be teased.
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Stage of change

At baseline, 41% of the participants were in tlemtemplation stage
meaning they intended to lose weight in the 6 moAfter the study, there was the
progress through different stages and most paaintg(61.1%) changed to the action
stage. The result means that they has changedibelaad had started to lose weight
during the study. Moreover, the mean scores ofestaly change also increased
significantly after the study which were in the ganof stage 3 (Preparation) and
improve to stage 4 (Action). The improvement of jeatls stage of change also
indicated that after learning via website mosthainh had modified their behavior and
had started to lose weight. The result was supgdrten the previous study [251]
which showed that education was one of the sigmtiqoredictors of the stage of
change. Moreover, several studies showed that &dncabout the recognition of the
risks of disease, the severity of the diseasebémefits of treatment and the attractive

tool seem to be the factors that can change tige stabehavior. [17, 18,185]

Anthropometric data

Weight, BMI and waist circumference decreased isagmtly after 6
weekscompared to the baseline. Mean scores of weight vaaidt circumference
reduction were approximately 1 kg and 1.44 cmpeesBvely. There were decreasing
tendency of body fat percentage and visceral fe¢lldut the reduction was not
significantly.

Previous study showed that weight reduction rdl&dedecreasing of BMI,
waist circumference, body fat percentage and vaddat [21-25, 252].

The result of this study agree with the studiesinbérnet weight loss
website which reported that weight, BMI and waistcunference decreased
significantly during 3 to 12 months [21-25].

Tate DF et al. [24] assigned a 6-month weight fmegram to participants
in 2 group Internet education and Internet behavimrapy. Participants in the
behavior therapy group received additional behaVigsrocedures, including a
sequence of 24 weekly behavioral lessons via e;maiekly online submission of
self-monitoring diaries with individualized therapifeedback via e-mail, and an

online bulletin board. The results showed thatliebavior therapy group lost more
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weight than the education group=0.005). The behavior therapy group lost
approximately 4.0 kg by 3 months and 4.1 kg by 6ntin®. Weight loss in the
education group was approximately 1.7 kg at 3 nerathd 1.6 kg by 6 months.
Changes in waist circumference were also greatdndrbehavior therapy group than
in the education group at both 3 montps.001) and 6 month$£0.005). The waist
reduction in the behavior therapy group was appnaxely 5.3 cm at 3 months and
4.6 cm by 6 months. In the behavior education growaist reduction was
approximately 2.1 and 2.3, respectively.

The same as body fat percentage and visceralhtdt were reported
decreased significantly after 6 months. Jack wlateported that weight reduction
from caloric restriction (1,200 kcal/day) reducesth@opometrically measured
subcutaneous fat proportionally more in periph#frah in central regions [250].

This study differs from the other studies whichynb@ due to the shorter
duration (6 weeks) so it should have further stisdgetermine the effectiveness of the
website in a longer period to see the effect ofgivgiwaist circumference, body fat
percentage and visceral fat.

Dietary intake

The baseline dietary intakes of the subject ptesiepercentage of protein
was a little bit lower than the normal criteria Ipgrcentage fat intake was higher than
normal criteria.Cholesterol and sodium intake were in the normiaé¢ria but dietary
fiber and calcium were lower than the criteria

After 6 weeks of self-learning, this study fourit energy, carbohydrate
and fat intake decreased significantly compareneoliaseline. However, cholesterol,
sodium, dietary fiber and calcium intake were nange. In addition, percentage of
protein was increase and fat was decrease sigmifjcavith in the recommendation
while percentage of carbohydrate did not change aedained in the
recommendation. These results indicated that btening via the developed weight
loss website, most participants changed their dietdake. They had an appropriate
percent distribution of main nutrients and alsordase intake of food providing
calories from carbohydrate and fat.
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The results similar to the previous study [16]bRids CK et al. reported
that low fat diet, restricted-calorie diet groupdhawer intake of carbohydrate and
total fat and percentage of protein and fat weoeeiase and decreased, respectively,
during 6 to 12 months.

Biochemical data and blood pressure

At baseline, mean of fasting plasma glucose, tdtalesterol, triglyceride,
HDL cholesterol and LDL cholesterol level were inetnormal level. Mean of
diastolic blood pressure was also in the normé&tica but Systolic blood pressure was
higher than the criteria.

After 6 weeks of self-learning, total cholesteriglyceride and systolic
blood pressure were significantly decreased. Thauaton of total cholesterol,
triglyceride and systolic blood pressure were apipnately -7.7 mg/dl, -24.33 mg/di
and -7.13 mmHg, respectively. HDL cholesterol wgmificantly increased (+3.82 +
6.22). However, fasting plasma glucose, LDL ch@edtand diastolic blood pressure
were not significant change at week 7 but all ehthwere in the normal criteria.

A meta-analysis of 70 weight loss studies at l@sednd the end of the
study, which revealed beneficial effects of weiggduction on all serum lipid levels,
including an increase in HDL cholesterol at a stadxl reduced weight [79].

Roberts et al. [16] studies in Dimona, Israelaimorkplace at a research
center with an on-site medical clinic. The studyswanducted in 104 volunteers
(BMI 30.6 £32), aged 40-65 years. The volunteeceireed an energy intake of 1,500
kcal per day for women and 1,800 kcal per day fennwith 30% of calories from
fat, 10% of calories from saturated fat, and aakatof 300 mg of cholesterol per day.
After 2 years, they found the significant reductmfrweight (decrease 3.3 kg), Waist
circumference (decrease 2.8+4.3 cm.), Blood presq@®ystolic blood pressure
decrease 4.3+11.8 mmHg and Diastolic blood presdapoeease 0.9 + 8.1 mmHg),
Cholesterol (The relative reduction in the ratiotofal cholesterol to high-density
lipoprotein cholesterol was 12%)

Many studies confirm that appropriate weight Issshe key to improve
all serum lipid levels, blood pressure, fastingspia glucose as well as reduce the risk
of chronic diseases in the future [77-79, 89-90].
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Knowledge of nutrition from homework assignment andnutrition

test

According to the knowledge of nutrition from honuaw, the mean scores
of homework assignment (4 exercises) increasedfis@gntly at post-test compared to
pre-test.

Exercise 1 (Let's explore yourself), contents wiasof causes of
overweight and obesity, classifications of Body Basdex (BMI) and risk of chronic
diseases. Mean pre-test and post-test score ofiexelr were in the range of medium
level. Before self-learning, only 7.7% of partianpps had high knowledge level and
improve to 28.2% after self-learning wher&&9% of participants had low level at
pre-test and after self-learning the percentagecedito 20.5%.

Exercise 2 (How to eat low fat, low calorie dietspntents is about
choosing low fat and low calorie diets in six foaggoups including starches,
vegetables, fruits, meat, milk and fat. Mean psg-geore exercise 2 was in the range
of medium knowledge level (43.6%) and improve tghhievel after self-learning.
There are 17.9% of participants had high knowlddgel and improve to 71.8% after
self-learning whereas 38.5% of participants had level at pre-test and after self-
learning it reduced to 7.7%.

Exercise 3 (How to choose food out side home)terta consists of food
label, calories in one-plate dishes and shoppimgfld and low calorie diets. Mean
pre-test score exercise 3 was in the range of lnowdedge level and improve to high
level. Before self-learning none of participantsl lagh level and improve to 43.6%
after self-learning. 87.2% of participants had l®vel at pre-test and reduced to
23.1% after self-learning.

Exercise 4 (Let's exercise), contents consistglgice on exercise, aerobic
exercise a sample walking and jogging program. M@arest score exercise 4 was in
the range of low level and improve to high levekf@e self-learning none of
participants had high knowledge level and improwe64.1% after self-learning.
87.2% of participants had low level at pre-test eedliced to 0% after self-learning

Based on pre-test score of the four practice esescthe result showed
that most participants had knowledge score in level in exercise 3 and 4 while

knowledge score in exercise 1 and 2 were in medawal. The results indicated that
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most overweight and obese people in this study histe knowledge about food
purchasing and eating out based on nutrition lakedkories in one-plate dishes as
well as calories in their snacks and drink. Thespdlave not much knowledge about
Arabic exercise and moderate exercise for weigks.Id he results were supported
from the previous study which concluded that maestraeight and obese people lack
of basic nutrition knowledge about obesity and kisalge about appropriated exercise
for weight management [253-255]. Moreover, the latknowledge leads to being
obesity whereas the greater nutritional knowledgal$ to lower probability of being
obese.[256] The recent report suggested that thertuobesity epidemic is being
driven largely by many risk of poor behavior foraexple, high energy/high fat foods,
fast food consumption, television watching and &tgized" portions [53].

According to the knowledge @ifutrition test the mean scores of nutrition
knowledge increased significantly at post-test fgveecompared to pre-test (week 0).
Before self-learning 2.6% of participants had highel and improve to 43.6% after
self-learning whereas 46.2% of participants had level at pre-test and reduced to
2.6% after self-learning. However, mean scores wfitton knowledge increased
significantly at post-test compared with pre-tddtis result was the same as many
previous studies which presented the improvemesubject’'s knowledge score after
learning via the education tool. The study of Jatimpa S. [257] presented that after
learning nutrition education via educational tool fself-help meal planning, the

percentage of knowledge score was improved.

Changes of subject’s score on exercise and dietaoghavior

The mean scores of exercise and dietary behav@reased significantly
at post-test compared with pre-test. The resuligcated that after self-learning via
weight loss website, participants increase exercigsical activity as well as
improve their dietary behavior for example incresguency of food record, reduce
frequency of eating fast food and choose an apatepr food and drink. These results
related to the previous study [224] that condudtedwenty obesity adolescent age
between 13-15 years at Santirat wittayalai schdtle result showed that after
subjects were educated by the researcher and wbkihe developed program, they

improved significantly the scores of exercise ardaily behavior. They conclude that
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the improvement of score indicating subjects caangk their behavior control of
weight management in the way of better. The resak also supported from several
studies [22-23] which have showed that educatiomnternet and e-mail contact can

improve the behavior of weight control in overwdighd obese people.

Subject’s satisfaction of the developed educatiomol

Related to the subject’'s satisfaction with the edeped weight loss
website which was presented in destions associated to website content, website
motivation and subject’s opinion on website. Theres were range in 5 scales
including strongly disagree, disagree, undecidagieea and strongly agree. Mean
scores were more than 4 and less than 5 in eacstigue According to the 16
guestions, all of them evaluate agreement pregemtiagree and strongly agree. The
result presented they pleasure to use the develapédite to control their weight.
Most participants agreed that the website is moterful and attractive and most of
them also agreed that learning thought the welssitemake them more interested in
lessons. The result was the same as the previodes231-236] which showed that
colorful and attractive education tool related tghhscore of subject’s satisfaction.
They concluded that illustration in educational [te® important for learning and
satisfaction of learners. Moreover, the findii@atudy by Wibunrattanasri N. [234]
who developed The self-help guidelines for mealnpiag using carbohydrate
counting suggest that most participants preferreldrcin both the fonts and the
illustrations used. When considering about undedstey of participants, the result
found that most of them agreed that the lessoneasg to understand, gave them
more knowledge and learning in this way allows tteranderstand faster. The result
was support from the previous study, Koenke ando Q&31] indicated that
comprehension of main ideas is enhanced by atteattiol for example illustrations.
Moreover, most participants strongly agreed witmoeent that this website should be
released to the public in the future and the edorcatn website is the need for current

and future generations.
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Relationship between frequency of access the welgsitfrequency of

food record and weight reduction
The results indicated that participants who redweeiht >1 kg during 6

weeks were accessed the websitd time/week. It is the same as frequency of food
record, participant reduced weightl>kg during 6 weeks have frequency of food
record >1 times/week. It seemed to be that the more tloegss the website and
record diet intake, the more weight they lost. Bhessults are consistent with the
previous studies. Bennett GG at el. [258] condlietd 2-week randomized controlled
trial to evaluate the short-term efficacy of a wesed weight loss intervention among
101 primary care patients with obesity and hypesiten The intervention's approach
promoted moderate weight loss at 12 weeks, thovgditey weight loss was observed
among those with higher levels of website utiliaatiSeveral studies have found good
correlations between self-monitoring and weightsld$66,167] and maintenance
[168,169]. The frequency of dietary self-monitoriigy an important predictor of
success with weight loss. Streit et al. [259] régdrthat monthly as well as
cumulative weight loss was directly related to thember of days in which food
records were kept. Baker & Kirschenbaum [260] tbuntheir research that the more
consistently participants self-monitored the moreight they lost and that the
accuracy of the information was not as importantselé-focusing attention on the
behavior. Many study indicated that self-monitorofdood intake is associated with a
decrease in food intake and subsequent weight dsstefore, when it comes to
weight management, consistent self-monitoring se@msontribute to the desired

outcome of weight loss more than accurate self-todng [261-263].

Correlation between total cholesterol, triglyceride HDL-C, systolic

blood pressure and weight reduction

The correlation between total cholesterol, trighyde, HDL-C, and weight
reduction were not found whereas the correlatidwé&en systolic blood pressure and
weight reduction was positive relationship. Beeawd mean total cholesterol,
triglyceride and HDL-C were in the normal criteaibaseline whereas mean systolic

blood pressure was in the high level. Mean totalesterol, triglyceride and HDL-C
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were in the normal criteria at baseline therefareight reduction had little effect on
change in blood lipid levels. For systolic blooégsure, mean systolic blood pressure
was in the high level at baseline and significamtécrease at week 7. The positive
relationship between systolic blood pressure andiweeduction was the same as the
previous study which presented that weight loss been shown to reduce blood
pressure in overweight hypertensive patients [268}2and in overweight persons
with high blood pressure [266-267].

Correlation between age, frame size, dietary behawmi score and

exercise behavior score and weight change

The results of twenty six participants who loosegight showed that the
correlation of age and frame size with weight réducwas not found. This result
indicated that there was no relationship betweemghtaeduction and age and also
frame size in this study. It is interesting thag theight loss in the younger did not
differ when compared with the older and the gerfetitor as frame size did not relate
amount of weight reduction whereas the incrementlietary behavior showed the
positive relationship with weight reduction. Thesult indicated that participants who
improved their dietary behavior led to lose moregheand the environmental factor
as dietary behavior associated with weight rednatimre than genetic factor as frame
size. Moreover, there was no relationship betweeercese behavior and weight
reduction. According to the exercise behavior sarereek 7, the score significantly
increase but none of participant had high scoreraost of them (59%) still had low
score. The resulted indicated that most particgpamiproved exercise behavior but
was not enough to cause weight reduction. In camhy the developed nutritional
education tool can convince the participants torowe their dietary behavior and led

them to lose weight.
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CHAPTER VII
CONCLUSION

The study is conducted to develop a multimediasitemutrition education
tool based on concept of NHLBI Recommendation aedlth belief model and to
evaluated the effectiveness of the developed eduedttool by experts.

The multimedia website nutrition educational teaimed fitbymyself.com
which was composed of 16 main pages including hpage, six lessons for weight
management, exercises, web board, meal plan, eabnin calculator, weight and
food record, weight loss menu, personal’s foldentact us and games. Six lessons
for weight management presented knowledge abousitybealietary and exercise,
definition and causes of obesity, chronic diseasése to obesity, food exchange,
choosing low fat, low calorie diets in six food gps, food labels, calories in one-
plate dishes, shopping low fat, low calorie diésnefits of regularly exercise, advice
on exercise, aerobic exercise, walking and joggmograms.

The six weeks nutrition education model was desigfor 39 overweight
and obese people to evaluate the subject’s knowledghutrition for weight loss,
stage of change, nutrition status, dietary and ceserbehavior and the overall
satisfaction of the subjects with the developedcation tool were also determined.

The subjects learn by themselves and can continactesearcher and the

other participants via the developed website.
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The results from the study, showed that

1. The developed multimedia website nutrition edional tool could
improve the knowledge of overweight and obese peopl

2. Stage of change of the subjects improved fsogmitly compared with the
baseline.

3. Weight, BMI and waist circumference decreasigmhificantly after 6
weeks compared to the baseline. There were a tepadriower body fat percentage
and visceral fat level but no significant change.

4. Total cholesterol, triglyceride and systolicodd pressure were
significantly decreased. HDL cholesterol was sigaifitly increased whereas fasting
plasma glucose, LDL cholesterol and diastolic blgwdssure were not significant
change after 6 week but all of them were in thenrabievel.

5. Energy, carbohydrate and fat intake decreaggficantly. Percentage
of protein intake was increased significantly anercpntage of fat intake was
decreased significantly in the recommendation wpéecentage of carbohydrate did
not change and remained in the recommendation.

6. Dietary and exercise behavior increased sicpntly after 6 weeks
compared to the baseline.

7. Most participants were satisfied and agree tthe developed website
provides benefits in reducing weight and they wdikd this website to be released to
the public in the future.

8. The relationship between weight loss and fraquef access the website
and food record were found. Participants who redweeight >1 kg during 6 weeks
were accessed the website time/week. It is the same as frequency of faaxbrd,
participants reduced weight™>kg during 6 weeks have frequency of food recedd
times/week.

In conclusion, the developed multimedia websitgition educational tool
is acceptable as an attractive learning tool faitaoerweight and obese people and
help to improve the knowledge and understanding notrition for weight
management. Learning via the developed multimediasite can improve stage of

change, dietary and exercise behavior and nutrisiatus. In addition, the result
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supported that the more participants access thaitgednd do diet record, the more

weight they lost.

Recommendationsfor further study

1. Evaluation of the effectiveness of the developedsite nutrition
educational tool should be conducted for weighslasd weight maintenance in
a longer time with a larger sample size.

2. The developed website nutrition education sthdogé compared to
traditional education in order to determine thaultssof weigh loss between the two
interventions.

3. The developed website nutrition educational sbould be studied and
applied for overweight and obese people with cloraiseases (type 2 diabetes,

hypertension, dyslipidemia).
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