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Overweight and obesity are global pandemics consistent to the annual checkup of the army in support units from 2016
to 2018 found that the problem of continuously increasing BMI over the standard values. The six-month aerobic exercise and health
education program intervention on body composition to reduce Visceral Fat and Waist Circumference among army male officer
might have positive effects to help resolve this problem. To evaluate the effects of six-month aerobic exercise and health education
program intervention on body composition to reduce Visceral Fat and Waist Circumference among army male officers at Support
Office Armed Forces Development Command. Total 110 overweight adult participants at support units whose annual checkup report
in 2018 was overweight without diseases met the inclusion criteria and voluntarily participated by purposive sampling techniques
based on 2 separate locations in the same area. They were 2 groups: building one intervention group (n=55) received the six-month
exercise program with the aerobic exercise and health education, performed it three times a week and received the knowledge
through classroom lecture at baseline and the end of six-month and during the program from LINE groups whereas building two
control group (n=55) did only leisure activities as usual. The Visceral Fat, the Waist Circumference (WC) were measured by the body
composition analyzer (BIA) and the knowledge scores were measured by questionnaire in both groups at baseline, three-month and
six-month. To compare (mean+SD) the intervention group and the control group within groups and between groups and changes
among both groups at baseline, three-month and six-month found positive effects. This study found that the interactions of the
visceral fat at all three time periods: baseline, three-month, six-month caused it to decrease continuously with statistically significant
difference (p=0.001*). The visceral fat at baseline, three-month, six-month had no statistical difference (p=0.310), (p=0.833), (p=0.207)
respectively. This study found that the interactions of the waist circumference at all three time periods: baseline, three-month, six-
month caused it to decrease continuously with statistically significant difference (p=0.001%*). The knowledge scores of health
education at all three time periods: baseline, three-month, six-month caused it to increase continuously with statistically significant
difference (p=0.001%). The knowledge scores at baseline had no statistical difference (p=0.631); however, the scores at three-month
and six-month had statistically significant difference (p<0.001*), (p<0.001*) respectively. Hence, the effects of six-month aerobic
exercise and health education program intervention on body composition to reduce Visceral Fat and Waist Circumference among
army male officers. The study suggests that this program integrated the knowledge on health education plus exercise to reduce waist

circumference and visceral fat in the intervention group was improved.
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CHAPTER |
INTRODUCTION

1.1 Background and rationale

Overweight leading to obesity has become a major public health problem
and epidemic in global population. In 2014, World Health Organization (WHO)
declared it as the potential public health disaster of 21st century for the fact that
more than 1.9 billion are obese, specifically 39% of adults amounting to nearly 600
million require urgent preventive measures to curb the problem [1, 2]. Overweight
refers to weight which is over the threshold of a criterion standard or reference
value. Criterion standards are calculated from the relation of weight to morbidity or
mortality outcomes while reference values are derived from observed population
distributions of recorded weight [3]. Obesity is a condition in which fat accumulates
in the body [4]. Obesity is a result of a continuous imbalance between energy intake
and energy expenditure [5].Waist circumference (WC) is the most accurate, and also
the best measure in the prediction one of Non communicable diseases as diabetic
risk, although it has been difficult to quantify in terms of a threshold to apply.
Predictive value is also likely to vary according to ethnicity and sex [6]. WC it is the
key performance index commonly used as a screening tool to measure and
characterize fat belly status, which is determined by placing a tape measured
horizontally around the abdomen at the level of iliac crest. The height divided by
two is the standard range of waist circumference. Another tool to measure
abdominal obesity is the waist to hip ratio (WHR) for men which could define less
than 0.9 as normal weight, 0.90-0.99 as overweight and more than 1.00 as obesity
and for women less than 0.8 as normal weight, 0.8-0.84 as overweight and more than
0.85 as obesity based on WHO criteria. So, waist circumference and the waist to hip

ratio are strongly related to metabolic risks and adverse outcomes (7) because the



values measured by these measurement tools which are not within the standard
range may indicate increased risks of chronic diseases, overweight and obesity
associated with Non-Communicable Diseases (NCDs) as new world syndromes in both
developed and developing countries [7].A related previous study was conducted on
validity of self-reported abdominal obesity in Thai adults: a comparison of waist
circumference, waist-to-hip ratio and waist-to-stature ratio. The researchers found
that the sensitivity and specificity of self-reported waist circumference and self-
reported waist to stature ratio as measures of abdominal obesity were superior to
those of self-reported waist to hip ratio in both sexes. Based on the area-under-the-
curve (AUC) analyses, waist circumference and waist to stature ratio were
comparable and significantly higher than waist to hip ratio (0.80 in men; 0.76 in
women; p<0.0001). They concluded that waist circumference and waist to stature
ratio seemed to be valid methods to measure abdominal obesity [8]. In Thailand,
body mass index (BMI) is one of the most used screening tools for annual physical
check-up to measure health status and characterize overweight and obesity status. A
BMI less than 18.5 kg/m2 is defined as underweight may need to gain weight; 18.5-
22.9 kg/m? is defined as a healthy weight and should aim to stay that way. A BMI of
23-24.9 kg/m? is defined overweight. It is an idea to lose some weight for health's
sake, or at least aim to prevent further weight gain, A BMI of 25-25.9 kg/m?defined as
obese-l and means health is at risk and BMI > 30 kg/m? is defined as obese-ll and

means your health is at risk. Losing weight will improve health (Figure 1).
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Figure 1. Body mass index (BMI)

Source: nutrition.anamai.moph.go.th/images/files/HLworkingage.pdf

However, another measurement tool which develops technology for
measuring Visceral Adipose Tissue (VAT) accumulation risk by Bioelectrical Impedance
Analysis (BIA) compared with image analysis by Magnetic Resonance Imaging (MRI)
creating a higher correlation of more accurate VAT estimation is Body Composition
Analyzer, which is safe, easy and highly precise by analyzing the body compositions
including body water, muscle mass, lean body mass, bones and fat can measure
obesity and overweight more accurately. This measurement tool called Body
Composition Analyzer can analyze the body composition by measuring the resistance
of low electrical voltage (1-2 volts) found in body tissues because body tissues have
different levels of the resistance. This can allow the measurement tool to access the
compositions of the whole body. Nowadays, in the Digital age, the measurement of
body compositions can be conducted by a machine or an application in smartphone
because both the machine and application can evaluate the body compositions of

athletes and those of ordinary people. In particular, Body Composition Analyzer



evaluates fat percentage which can be calculated based on the age groups and
different genders. So, males and females can be divided into 3 age groups: 20-39, 40-
59 and 60-79. The data collected from each individual can be processed into under
fat, healthy, over fat and obese. There is a common misconception that all body fat
is bad. In truth, some body fat is needed to protect the person’s health as well as
supplying a reservoir of energy for performing various body functions. The total
weight of body fat can be subdivided into three separate categories: essential body
fat, reserve body fat and excess body fat. Weight of essential body fat is needed to
protect the body from infectious diseases and to protect the internal organs from
bruising damage. Weight of reserve body fat does not cause any medical risks and
provides a reservoir of energy for use by the body. Excess body fat is over and above
the combination of essential body fat plus reserve body fat. Excess body fat causes
the risk of serious health problems such as strokes, heart attacks, diabetes and
certain forms of cancer. Excess body fat stored in abdominal cavity and internal
organs is called visceral fat. One of the health problems which excess visceral fat
causes is long-lasting inflammation, which may increase the risk of chronic disease.
The portal theory can help explain why it can be harmful [9]. The portal theory
refers to a concept which explains that the liver is exposed to higher amounts of
FFAs (free fatty acid) and/or pro-inflammatory factors which visceral adipose tissue
releases directly into the portal vein causing the development of hepatic insulin
resistance and hepatic steatosis. This concept is promoted by the fact that omental
and mesenteric adipose tissue could have unique properties compared with
subcutaneous adipose tissue such as altered production and secretion pattern of
adipocytokines in obesity [10]. In addition, ectopic storage of fat in tissues found in
liver and skeletal muscle seemed to play a major role in causing the insulin
resistance and type 2 diabetes and a lower storage capacity particularly the one of

portally drained adipose tissue could overload the liver with lipids leading to ectopic



fat accumulation [9]. Too much excess body fat stored in the body may lead to
overweight which will become obesity which causes many health risks. The Policy
and Strategy Section, Bureau of Non-Communicable Disease, Ministry of Public Health
reported that the prevalence of NCDs behavioral risk factors namely overweight and
obesity has increased continuously from 2005 to 2015. The prevalence of overweight
increased from 16.1 (2005), 19.1 (2007), 21.3 (2010) to 30.5 (2015) while the
prevalence of obesity increased from 3.0 (2005), 3.7 (2007), 4.4 (2010) to 7.5 (2015). In
2016, they are estimated to account for 71% of 5 million global deaths and 74% of
all deaths in Thailand. According to the WHO’s findings, it is found that over the last
10 years, they are the major causes of death among Thai population; 14 million are
suffering and 300,000 passed away based on global mortality rate, all ages, both
genders. The prevalence has been increasing constantly because of sedentary
lifestyles, consuming too strong flavored food, stress accumulation [3].

Thai government is very concerned about the risks of the new world
syndrome in health care. So, the goal of Thai government is to protect, to promote,
to maintain health for well-being, to prevent disease, disability, and deaths as well as
to evaluate health loss or health gap. WHO explains Disability-Adjusted Life Year
(DALYs) as the sum of years of potential life lost due to premature mortality and the
year of productivity life lost due to disability of Disability-Adjusted Life Years [11, 12].
In Thailand, DALYs is a key performance index in health gap which refers to
quantifying Years of Life Lost due to premature mortality (YLLs) and Years of Life lost
due to Disability (YLDs).It was found that DALYs of Thai population in 2556 was equal
to 10.6 million years in which the health loss of males was 1.4 times higher than that
of females (6.1 million years for males and 4.5 million years for females [13].
According to top 20 DALYs in 2014, NCDs were the top 2 in males second to traffic
accidents while NCDs were the number 1 in females. According to the 5" survey of

the health of Thai population through physical check-up in 2014, prevalence of



diabetes increased from 6.9 % in 2009 to 8.9% or 4.8 million people over the past 5
years with an average increase of 300,000 people per year while the prevalence of
overweight rose from 34.7% in 2009 to 37.5%. It was found that social changes such
as urbanization, marketing strategies, technologies and communication
advancements all facilitated people and their lifestyle behaviors causing more
people to suffer from NCDs [14]. The type of work as sedentary work includes
government officials and non-government employees who have physical inactivity,
the lack of exercise and nutritional deficiencies especially in urban areas causing the
signs and symptoms of overweight and obesity leading to NCDs [3]. Preventive
measures against risk of chronic disease, overweight and obesity can prevent NCDs.
Thai government has offered health campaign policies to provide the health
promotions as preventive measures. For example, in the year 2002 as “the Year of
Health Promotion”, “the Power of Exercise” event was first held by the Ministry of
Public Health. Recently, in 2016, a program was called ‘Flat belly to good health
Policy’[15]. The government campaigns on health promotions have been
implemented continuously in both governments sector, state enterprises and urban,
rural areas. It seems that waist circumference, one of the key performance indexes,
has not met the national government criteria yet. A high level of waist circumference
refers to a high visceral fat because of physical inactivity. Referring to the portal
theory, it explains that visceral fat is harmful and promotes long-lasting inflammation,
which may increase the risk of chronic disease [16]. To prevent the risks of chronic
disease, overweight, metabolic syndrome leading to NCDs, waist circumference and
visceral fat should be in standard range while waist to hip ratio should be less than
0.9 [17-19] and visceral fat from body compositions analyzer should be less than 1.0
for male participants in this study. When the populations are healthy, the overall
health of the whole population will reduce the burden of their family, health care

providers and the expenses for medical treatments. Previous studies have been



carried out on eating behaviors. For instance, the researchers discovered that
individuals living in high-socio-economic status (SES) communities were more
concerned and selective about their healthy eating behaviors than those living in
lower-socio-economic status communities [20]. Based on the findings from anther
previous study, the researchers found that there were four major issues under
consideration which included food choices, quantities and portion control, physical
activity and burden when the participants tried to maintain their weight [21]. The
campaign by Thai Health Promotion Foundation has recommended a healthy portion
per meal for Thai populations which is based on 2:1:1 plate model consisting of two
parts of vegetables, one part of carbohydrate and one part of protein [22]. There are
still other health promotion campaigns from Thai health to reduce the risks of office
syndrome, NCDs including exercise campaigns called active living for all to promote
physical exercise or posture changes to reduce risks of office syndrome during work
[22].

Many studies and systematic reviews have been conducted on obesity,
weight loss program, body composition and the effects of an aerobic exercise
program which is any type of cardiovascular conditioning and uses oxygen. One of
the systematic reviews investigated obesity, weight loss program, body composition
and the effects of an aerobic exercise program without hypocaloric diet on body
composition to reduce visceral fat [23]. The values and the benefits of exercise in
workplace have become increasingly popular research topics among international
researchers. It is believed that exercise during work hours can enhance productivity
and performance of employees. For instance, a team of researchers from Leeds
Metropolitan University conducted a research study on the effects of daytime
exercise among office workers who can do exercise at a company gym. The
researchers recruited volunteer employees from various companies as research

participants and asked them to record their performance every day. Moreover, more



and more international companies encourage their employees to do regular exercise
by imposing compulsory exercise at their workplace to promote productivity. To
demonstrate, many international companies aim to promote productivity among
employees. In Western region, the employees are asked to do weekly exercise in a
gym near the headquarters. Regular exercise is a part of corporate culture. To
support the benefits of regular exercise among employees, when employees did
regular exercise on workdays, it benefited both the employer and the employee who
became healthier and more focused. The researchers also suggested that after the
employees did regular exercise, work place exercise could promote physical fitness
which could reduce work absences. The research results revealed that the
participants could have more effective time management, better communications
with their colleagues and they became more productive. Most importantly, they felt
more satisfied after they finished their work [14].

The internet is a popular method of communication which helps connect
billions of people worldwide. Approximately 4.4 billion people seemed to be active
internet users in April 2019, which accounted for 58% of the global population. In
2018, Asia was the region with the highest number of online users accounted for 2
billion people [24]. Social media management platform Hootsuite and global agency
conducted a global digital report 2019 on the internet usage in Thailand and found
Thailand ranked number 1 for mobile banking users, second for ownership of
cryptocurrency and third in mobile commerce. From 69.24 million of total
population, 92.33 million are mobile subscriptions; 57 million are internet users; 51
million active social media users and 49 million mobile social media users [25]. In
urban and suburban society in Thailand, most people use the internet as a part of
their daily lifestyle. It is known that urban society and living conditions are the factors
which limit most people living in cities and suburban areas from physical activity and

social face-to-face social interaction. In the age of communication in 21°' century,



online communication plays a major role in connecting more than 4,000 million
people worldwide through interposed and mass communication; smartphones are
the main tools used to access the internet easier. The more smartphones people
use, the more often they can access the social media. Nowadays, more than 3,000
people worldwide access and update social media through smartphones. The
world’s top 5 most popular applications are WhatsApp, Facebook, Viber, WeChat and
Line. It was found that 46 from 51 million of Thai populations access social media
regularly. The top 5 online activities they do are chat (77%), video (75%), games
(66%), mobile banking (56%) and mobile map (64%). The most popular application
among Thai populations is Line application [26]. However, the health promotion
campaigns the government has introduced are interesting and beneficial but it was
found that the reports of physical check-up over the last 3 years of Thai army male
officers aged more than 35 years old who do sedentary work and lifestyles, consume
fast food and street food as well as experience urban traffic congestion indicated
overweight and obesity with the risks of diabetes type 2, cardiovascular disease and
other NCDs found to become major health problems in this group. To reduce such
risks found the reports of physical check-up of this group aged between 35 and 45
years old, the intervention program aims to lose waist circumference (WC), waist to
hip ratio (WHR), body compositions for health benefits or to prevent further NCDs.
The intervention program has integrated aerobic (cardio) exercise, health education
developed from the health promotion campaigns by the government and the
technology which Thai populations use regularly and are familiar with so that the
intervention program can motivate, encourage participants and reduce stress among
them. The activities from this intervention program will improve health and key
performance index which can be measured by the innovation of Body Composition
Analyzer which develops technology for measuring Visceral Adipose Tissue (VAT)

accumulation risk by Bioelectrical Impedance Analysis (BIA) compared with image
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analysis by Magnetic Resonance Imaging (MRI) creating a higher correlation of more
accurate VAT estimation and which Thai army male officers have never known nor
used before. This study aims to evaluate the effects of intervention on body
composition to reduce visceral fat and waist circumference among Thai army male
officers at Support Office Armed Forces Development Command under the exercise
and health education program which integrates the relationship of colleagues and an

exercise suitable for corporate culture by Line application.

1.2 Research gap

Army divides army officers into combat units which have daily physical
training schedule and support units which require sedentary work such as working on
computers and documents during office hours. There have been no known studies
on the preventive measures against overweight among middle-aged male officers in
support units. Based on the annual checkup reports from 2016 to 2018, it was found
that there was a trend of a higher number of unhealthy BMI among army male
officers in support units. However, there are limited studies which offer programs to
study the effects of aerobic exercise and health education program on body
composition parameters namely waist circumference and visceral fat, plus knowledge
of health education to reduce visceral fat and waist circumference among Thai army
male officers at Support Office Armed Forces Development Command  which
integrates the relationship of colleagues and an exercise suitable for corporate

culture by Line application.
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1.3 Research question

Are there the effects of six-month aerobic exercise and health education
program intervention on body composition to reduce visceral fat and waist
circumference among army male officers at Support Office Armed Forces

Development Command?

1.4 Research objective

General objective:

To evaluate the effects of six-month aerobic exercise and health education
program intervention on body composition to reduce visceral fat and waist
circumference among army male officers at Support Office Armed Forces
Development Command

Specific objectives:

1. To compare general characteristics of intervention and control group

2. To evaluate changes of visceral fat, waist circumference and knowledge
score of health education before and after program among both groups

3. To compare changes of visceral fat, waist circumference and knowledge
score of health education between intervention and control group after receiving the
program

4. To compare changes of visceral fat, waist circumference and knowledge
score of health education within intervention and control group after receiving the
program

5. To compare changes of visceral fat, waist circumference between

intervention and control group at base line, three-month and six-month
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1.5 Research hypothesis

Ha: There are significant effects of visceral fat, waist circumference and
knowledge score of health education before and after program among both groups

Ha: There are significant effects of visceral fat, waist circumference and
knowledge score of health education between intervention and control group after
receiving the program

Ha: There are significant effects of visceral fat, waist circumference and
knowledge score of health education within intervention and control group after
receiving the program

Ha: There are significant effects of visceral fat, waist circumference

between intervention and control group at base line, three-month and six-month

1.6 Operational definitions

Age: Range between 35 and 45 years old of the participants who meet
inclusion criteria.

Education:  The highest formal education graduated by the participants.

Marital status: It indicates whether the participants are single, married,
divorced or separated.

Income: It is the monthly revenue the participants earn from the
government.

Alcohol consumption:

In this study, the participants will be required to answer their alcohol
consumption under alcohol guidelines which recommend no more than six pints of

beers or seven glasses of wine.
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Food choices, quantities, or plate model:

This study will offer health education and introduce a plate model (2:1:1
ratio) which consists of 2 portions of vegetables, 1 portion of rice and 1 portion of
lean meat/plate so that the participants will apply it into their daily food
consumption without restricted diet under the program.

Six-months aerobic exercise and health education program:

The intervention program will be performed on Mondays, Wednesdays, and
Fridays between 15.00 and 1600 p.m. This study will implement a six-month aerobic
exercise in which the participants will practice four positions/session, three
days/week (150 minutes/week) Plus Thai-style warm-ups, workout and cool-downs,
the six-month exercise and health education program is a program which integrates
the aerobic exercise together with health education. This exercise program consists
of 10-minute Thai-style dynamic stretching for warm-up and cool-down, the four
positions of the exercise namely squat, high knee, plank and jumping jacks. Health
education consists of 3 parts: part 1 body composition, body composition analyzer,
body fat, risk of excess fat and visceral fat, part 2 Food choices and plate model, part
3 the benefits of aerobic exercise; it will be given to the intervention group in
classroom and then the intervention group will be divided into nine groups; one
group consisting of six-seven participants including the trained researchers’ assistants
as the team leaders who motivated, received feedbacks or suggestions from the
participants, summarized them within their own groups and sent them together with
group photos to the researchers’ team through Line application during the program.
Intervention group can access health education by line group to see the information
and picture of three parts from exercise program.

Aerobic Exercise:

This study will implement a six-month aerobic fitness referred to the ability of

a body to perform long low intensity workouts while the participants will practice
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four positions/session as physical training exercise, three days/week (150
minutes/week) and warm-ups and cool-downs will use under Thai-style.

Body composition:

Body composition is a health-related component of physical fitness which
applies to body waist circumference, weight and relative amount of muscle, fat,
bone and water to other important tissues of the participants in this study.

Visceral fat:

It is body fat stored within the body, abdominal cavity and around many
important internal organs including pancreas, the liver and intestines while
subcutaneous fat is stored under skin, arms and legs. The optimum body fat is stored
for protection against infectious diseases, fuel for energy but higher excess fat will be
transferred to the higher amount of visceral fat individuals stored in their bodies, the
higher risks of many health problems including type 2 diabetes which they will have.
In this study, the report of eligible participants will show individual visceral fat
analyzed by the body composition analyzer.

Waist circumference:

In this study, the reports of eligible participants from annual physical checkup
in 2018 will show waist circumference which is not in the standard range. A possible
indicator of visceral fat is to take a waistline measurement because the size of
human belly is a reliable indicator of health risks related to visceral fat.

Army male officers at Support Office Armed Forces Development:

The army male officers at support units who had annual physical checkup in
2018 relevant to the inclusion criteria are the eligible participants at Support Office

Armed Forces Development.
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Body Composition Analyzer:

Body Composition Analyzer is the measurement tool which develops
technology for measuring Visceral Adipose Tissue (VAT) accumulation risk by
Bioelectrical Impedance Analysis (BIA) compared with image analysis by Magnetic
Resonance Imaging (MRI) creating a higher correlation of more accurate VAT
estimation. This research will use TANITA Body Composition Analyzer DC-360.

Leisure activities or usual exercise:

Refers to the physical activity of each unit considered by its nature and
responsibilities Main combat sections have the combat training schedules with the
objectives to promote physical and mental performance ready for missions. Support
sections such as the support office armed force development command, each
section is responsible for supporting administration such as financial documents and
budgets. The officers under support sections manage their leisure time to do
unplanned exercise or leisure activities depending on their workload and sports
interests without any exercise program to support on Wednesday’s afternoon (14.00-
16.00).

Underlining disease or chronic illness in this study:

Disease or chronic illness includes cardiovascular disease, respiratory disease

and other diseases affecting the ability to do exercise.



1.7 Conceptual framework

Independent Variable Dependent Variable

Intervention group:

aerobic exercise and
Socio-demographic

health education program

1. Age

2.  Body weight

3. BMI

A\

Visceral fat
4.  Waist and hip ratio

B > Waist circumference
5. Education —
. 4 > Knowledge of health
6. Married status
education

7. Income

Lifestyle and health behavior

1. Alcohol consumption

2. Smoking Control group:

3. Physical activity / exercise exercise as usual

Figure 2. Conceptual Framework
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CHAPTER Il
LITERATURE REVIEW

2.1 Overweight

The World Health Organization defines health as a “state of complete
physical, mental and social well-being and not merely the absence of disease or
infirmity”. According to World Health Statistics 2018, it revealed that although the
risks of possible death from main NCDs as new world syndromes among global
population aged between 30 and 79 declined slightly from 22% in 2000 to 18% in
2016, preventive measures to reduce key factors including unhealthy diet and
physical inactivity would be required to achieve the SDG (Sustainable Development
Goals) targets of reducing premature NCD mortality by one third in 2030 [13].
Unhealthy diet, physical inactivity and the lack of exercise among global populations
may cause them to have body composition which is not within standard range to
gain more weight resulting in overweight and obesity as the root causes of NCDs.
WHO also refers overweight and obesity as “abnormal or excessive fat accumulation
that presents a risk to health” [14]. WHO estimated that in 2016, more than 1.9
billion adults aged 18 years or older were overweight and of these over 650 million
adults were obese. The worldwide prevalence of obesity almost tripled from 1875 to
2016 [27]. When people take in more calories they can burn on daily basis, they will
become overweight. Excessive calories they gain will be stored as fat in various body
parts. So, human bodies converse the fat in specialized fat cells known as adipose
tissues through enlarging fat cells or creating more fat cells. People can lose weight
by reducing food intake with low calories and doing regular exercise. As a result,
people will become slimmer because fat cells shrink or become smaller [28].

There are more concerns over increasing overweight, obesity and diet-related

health risks. Although Thailand has become one of the leaders in Southeast Asia
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because of its urbanization and economic development, its setbacks along with such
development include sedentary work, car use, a higher calorie-dense national diet
which contains more salt, sugar and fat [29, 30] A recent study was conducted on
relationship between 8-year weight change, body size, and health in a large cohort of
adults in Thailand. The researchers concluded that weight change especially weight
gain seemed to be correlated to negative health outcomes and could result in higher
levels of body size. They suggested that health promotion programs should
emphasize preventing weight gain and addressing adverse health effects [31].

According to WHO report in 2003, an imbalance between lower energy
expenditure because of physical inactivity and an energy-dense, nutrient-poor diet
could cause overweight, obesity and diet-related NCDs [32].

Thailand and other Asian countries are experiencing the situation called
nutrition transition in which eating patterns are changing from a traditional Asian diet
based on plant and minimally processed food to a more Westernized diet based on
higher consumption of animal products and ultra-processed food with high levels of
salt, more sugar, saturated fat and an increasing energy intake. Westernized diet is
suitable for western people because of their socio-demographic and weather
conditions [33]. Normally, human bodies need essential body fat to protect them
from infectious diseases and internal organs from bruising damage. They also need
reserve body fat to provide a fuel supply which is additional body fat and does not
cause any medical risks. Asian people and western people require different levels of
reserve body fat depending on socio-demographic and weather conditions. The
amount of body fat which is over and above the combination of essential body fat
and reserve body fat is called excess body fat which causes the risk of serious health
problems. The excess body fat stored in abdominal cavity and internal is known as
visceral fat but the excess body fat stored under the skin is known as subcutaneous

fat. The balance of calories consumption is defined as how many calories human
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body is required to take and burn depends on various factors including environment,
daily physical activity, genetic makeup and rest energy expenditure. So, such balance
is the key to good health and the prevention against overweight and obesity [34].

Energy balance constitutes three main components: energy intake, energy
expenditure and energy storage. Humans may gain or lose body weight when energy
intake is not equal to energy expenditure for a period of time. They use up energy
through resting metabolic rate (RMR), an amount of energy required to sustain the
body at rest; the thermic effect of food (TEF), the energy cost of absorbing and
metabolizing food eaten and the energy expended via physical activity (EEp,) RMR is
based on body mass especially the amount of fat-free mass while TEF is based on
the total food eaten; physical activity encompasses the amount of physical activity
performed multiplied by the energy cost of that activity [35]. When energy intake is
equal to energy expenditure, the body seems to be in energy balance and body
energy is constant. However, when energy intake is higher than energy expenditure, a
state of positive energy balance happens leading to an increase in body mass of
which 60% to 80% is normally body fat [36]. A combination of behavioral and
environmental risk factors may contribute to overweight, obesity and diet related
NCDs. Behavioral risk factors are excessive dietary energy intake and dietary
imbalances including food high in salt, more sugar, saturated fat but insufficient fruit
and vegetables [3, 37].

Environmental risk factors such as highly energy-dense foods available to buy
everywhere play a major role in dominating dietary behaviors [38].There are various
risk factors contributing to overweight and obesity. One of many related risk factors
causing overweight and obesity is age. When people become older, they tend to eat
less and become less hungry even if they are healthy. This condition of physiolosical,
age-related reduction in appetite and energy intake is known as the anorexia of aging.

Aging may be correlated to body weight gain in people who still have high food



20

intake despite their age-related decline in energy expenditure. Elderly people aged
70 years or over may experience weight loss because they do not consume enough
to meet energy demands [39]. In fact, body weight seems to increase from early
adult life to middle age, which demonstrates that food intake is higher than energy
expenditure during this period. However, aging may decrease body weight in elderly
people because of a lower level of food intake compared to energy expenditure in
senior years. When they become older, they will have a constant increase in fat
stores but a decline in fat-free mass because of the loss of skeletal muscle. So,
elderly people may have more body fat than young adults [40]. The National Health
Examination Surveys announced that the prevalence of obesity (body mass index
(BMI) higher than 30 kg/m?) among Thai male adults aged 20-59 years old increased
from 1.7% in 1991 to 6.8% in 2009. A previous study reported the trends in the
prevalence of obesity among young Thai men and associated factors from 2009 to
2016. The researchers recruited male conscripts as participants. They concluded that
obesity could pose a serious problem among young Thai men but regular exercise
should be performed so that it could slow down the process of obesity which will

lead to NCDs [41].

2.2 Basal metabolic rate

The Basal Metabolic Rate (BMR) is the rate of energy expenditure of a person
at rest and it eliminates the variable effect of physical activity. BMR accounts for 60%
of the daily energy use for normal body cellular homeostasis, cardiac function and
other nerve functions. It is related to body weight by the calculation: BMR (Cal/d) =
24 x Body weight (kg). A passive increase in energy expenditure happens when
humans digest food. CJK Henry in 2015 referred to BMR as the daily rate of energy
metabolism an individual needs to sustain in order to preserve the integrity of vital

functions. The concept of basal metabolism was proposed to standardize
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measurements so that individuals could be compared more accurately. BMR can be
measured by a minimum rate of heat production without food consumption and
extreme physical environments. According to the FOA/WHO/UNU report on Energy
and Protein Requirements, it proposed two main purposes of determining energy
requirements which were to give recommendations about the consumption level
needed for populations to maintain and to offer diagnostic purposes for sufficient
food needs in populations. So, a major aspect to estimate the total energy
expenditure was to estimate BMR [42]. Body size is a major indicator of 24-hour
energy expenditure and BMR, which is constant for short periods of time but energy
intake can be high, medium or low each day [43]. The energy expenditure in adults
constitutes 4 components including BMR, physical activity (22-30% of total energy
expenditure), food induced thermogenesis (10-15% of total energy expenditure) and
growth (less than 2%) [44].

A recent study was conducted to propose that adults with a higher BMR and
higher energy requirements might display higher eating rates. The researchers
concluded that the variations of participants’ BMR seemed to be associated with
eating rates [45]. Another study reported that adults with low BMRs did not gain
more weight than those with high BMRs, which could be explained by individual
differences in calories consumption or activity counterbalance variations in BMR as a

risk factor for weight gain among Western population [46].

2.3 Relevant literature review on exercise

To prevent the root causes and reduce the risks of NCDs, regular physical
exercise is essential to maintain weight and to stay healthy. In particular, physical
exercise which is a good way to reduce visceral fat should include cardio exercise

such as running, swimming and strength training such as squats, high knees, planks
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and pushups [47]. A large body of research has been carried out to verify the effects
of 3-month aerobic exercise programs. For instance, the study conducted a
systematic review and meta-analysis of the effect of aerobic vs. resistance exercise
training on visceral fat. The researchers pointed out that the location of excess
adiposity especially a large amount of visceral adipose tissue (VAT) might be
significant to determine the negative health effects of overweight and obesity [48].
The researchers evaluated the effects of aerobic exercise (AEx) and progressive
resistance training (PRT) and to directly compare the efficacy of AEx and PRT for
beneficial VAT modulation. The researchers suggested that aerobic exercise tended
to be fundamental for exercise program to reduce VAT and aerobic exercise under
present recommendations for overweight or obesity management might be adequate
to modify VAT [48]. Another research study was done on a dose-response relation
between aerobic exercise and visceral fat reduction: systematic review of clinical
trials by Ohkawara in 2008. The researchers attempted to establish whether the
reduction of visceral fat by aerobic exercise had a dose-response relationship. They
discovered that minimum 10 MET (metabolic equivalents x h per week) x h/w in
aerobic exercise including brisk walking, light jogging or stationary ergometer usage
was necessary to reduce visceral fat. The results confirmed that there was possibly a
dose-response relationship between aerobic exercise and visceral fat reduction in
obese participants without metabolic-related disorders [49]. The study of investigated
the preferential loss of visceral fat following aerobic exercise, measured by magnetic
resonance imaging (MRI) [49]. The researchers aimed to study the influence of regular
moderate exercise with no dietary intervention on adipose tissue distribution in non-
obese healthy women. They concluded that moderate aerobic exercise over 6
months induced a preferential loss in visceral fat among non-obese healthy female
participants and this could help to explain the health benefits related to regular and

moderate physical activity[50]. The study determined the effect of exercise on
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visceral adipose tissue in overweight adults through a systematic review and meta-
analysis. The researchers aimed to describe the overall effect of exercise on visceral
adipose tissue and to provide an overview of the effect of different exercise regimes,
without caloric restriction, on visceral adipose tissue in obese participants. They
concluded that an aerobic exercise program without restricted diet could provide
positive effects to reduce visceral adipose tissue with more than 30 square
centimeters among women and more than forty square centimeters among men
after 12 weeks [51]. Exercise or physical activity through energy expenditure may
affect the energy balance equation with its potential to create an energy deficit but
energy expenditure also affects the control of appetite and energy intake. So, this
dynamic interaction indicates that it will be complicated to predict the shift in energy
balance and weight change. Exercise seems to have an effect on the biological
mechanisms controlling appetite which is influenced by fat mass, fat-free mass,
resting metabolic rate, gastric adjustment to ingested food, changes in episodic
peptides such as insulin, ghrelin, CCK, GLP-1 and PYY as well as tonic peptides like
leptin. Exercise could impact these components which lead to the drive to eat via
the regulation of hunger and adjustments in post-prandial satiety via an interaction
with food composition. So, the particular effects of exercise may be different among
people based on their physiological characteristics as well as the duration and the
intensity of exercise [52]. Overweight women who participated in structured physical
activity were reported to gain benefits including weight loss, better strength and
fitness, adherence and improvements in psychosocial health and well-being [53].
Another study investigated the experiences of an exercise intervention program
which focused on group exercise, provided a framework to promote psychological
needs, physical competence and skill acquisition among overweight female
participants. The findings showed that the program could give the participants

meaningful perspectives in relation to a physical activity program [54].
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2.4 Body composition

From birth to adulthood, the chemical maturation of lean mass, a crucial part
of body composition, happens but the relative ratio of the three major components
namely water, protein and mineral changes depending on age and pubertal status.
Body composition and growth are major components of health among individuals
and populations. The significance of body fat for short-term and long-term health has
become more central due to the widespread epidemic of overweight and obesity in
children and adults [55].

Body composition is a health-related component of physical fitness which
applies to body weight and relative amount of muscle, fat, bone and other
important tissues of the body. The components are limited to fat and lean body
mass (or fat free mass) and expressed as relative (percentage) and absolute
(kilograms) [56]. Body composition stands for the components which make up the
human body. So, body composition techniques tend to be much more accurate
evaluations of the body compared to human weight or BMI. Such techniques could
be used to reveal the relative proportion of fat and lean mass in the body [57] and
to evaluate training or effectiveness of nutritional intervention [58].

Different methods are currently available to measure body composition but
the most common techniques could be done by using the two-component (fat and
fat-free mass) approach[59]. The techniques could be divided into two types which
are direct and indirect measures. Direct analysis requires a corpse to be dissolved in
chemical solution to separate its mixture of fat and fat-free components [60].So,
indirect methods which are more widely used include skinfold thickness used to
classify individuals into relative fatness and bioelectric impedance measurements
and two component methods which could separate fat mass and fat free mass from
the body [61]. Therefore, most body composition methodologies seem to be based

on the assumptions concerning the density of body tissues, concentrations of water
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and electrolytes and/or biological interrelationships between body tissues and
components together with their distributions among healthy populations. However,
similar assumptions tend to be inapplicable among obese populations or those with
chronic disease since their metabolic and hormonal problems with co-morbid

conditions [62].

2.5 Visceral Fat

Body fat is defined as “adipose tissue” in a scientific term. Human body
requires body fat to protect his health, to secrete important hormones and to supply
lipids from which the body creates energy so that human body can perform its
functions [63, 64]. The total weight of body fat is divided into 3 different types which
are essential body fat, reserve body fat and excess body fat. The essential body fat is
needed to protect human body from infectious diseases and to protect the internal
organs from bruising damage. The reserve body fat offers a supply of fuel ready to
use by the body. The excess body fat is an extra amount of fat which is over the
combination of the essential and reserve body fat could cause the risk of serious
health problems including diabetes, strokes, heart attack and some forms of cancer.
When the human body stores excess fat, individuals with excess fat may become
overweight and the risks of death will increase sharply [65]. In fact, excess body fat
could cause the condition of being overweight and obesity. It should be noted that
being overweight does not mean an excess of body fat since body weight can consist
of many factors such as body fat, muscle, bone density and water content.
Therefore, highly muscular individuals are often classified as overweight [63, 64].

There are two types of adipose tissues: white and brown, both of which have
histological and functional differences. White adipose tissue is subdivided into 2
types: subcutaneous and visceral (intra-abdominal). Subcutaneous adipose tissue can

be found under the skin including the upper (abdominal, subscapular fat), and lower
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(sluteal-femoral fat) body part and it preserves 80% of total body fat. Visceral fat can
be found in the internal organs and consists of 20% of total body fat [66]. It is
related to insulin resistance (IR), high blood pressure, triacylglycerol levels and higher
risk of diabetes and cardiovascular diseases [67, 68]. Visceral fat is body fat stored
within the abdominal cavity and around many important internal organs including
pancreas, the liver and intestines while subcutaneous fat is stored under skin, arms
and legs. Visceral fat is also considered as ‘active fat’ or ‘intra-abdominal fat’ since
this type of fat can possibly affect how human hormones function. The higher
amount of visceral fat individuals stored in their bodies, the higher risks of many
health problems including type 2 diabetes they will have [68]. Storing some body fat
is healthy and normal but excess visceral fat can be harmful as it causes serious
health problems [47]. One of the health problems which it causes is long-lasting
inflammation, which may increase the risk of chronic disease.

The “portal theory” can help explain why it can be harmful [10]. The ‘portal
theory’ refers to a concept which explains that the liver is exposed to higher
amounts of FFAs and/or pro-inflammatory factors which visceral adipose tissue
releases directly into the portal vein causing the development of hepatic insulin
resistance and hepatic steatosis. This concept is promoted by the fact that omental
and mesenteric adipose tissue could have unique properties compared with
subcutaneous adipose tissue such as altered production and secretion pattern of
adipocytokines in obesity. In addition, ectopic storage of fat in tissues found in liver
and skeletal muscle seemed to play a major role in causing the insulin resistance
and type 2 diabetes and a lower storage capacity particularly the one of partially
drained adipose tissue could overload the liver with lipids leading to ectopic fat
accumulation [9]. The rate at which body fat accumulates varies from person to
person and depends on many factors namely genetic factors and behavioral factors

including excessive food intake and the lack of exercise. So, it would be difficult for
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people to reduce body fat stored in the abdominal region but it seems that healthy
diet and exercise can reduce stored fat including visceral fat [63]. A previous study on
visceral fat and insulin resistance showed that white adipose tissue facilitates
metabolic regulation by producing a wide range of hormones and cytokines known
as adipokines. The quantity of adipokines created by adipose tissue in obese patients
is both directly and indirectly associated with obesity-related pathology including
cardiovascular disease, type 2 diabetes and inflammatory reaction. One of the
mechanisms involving obesity, diabetes and cardiovascular diseases is inflammation
found in visceral adipose tissue. The researchers proposed that obesity could be
treated by conservative or non-surgical approaches or surgical bariatric procedures.
Conservative approaches are considered as complex therapies which encompass
cognitive behavioral therapy, diet therapy, nutritional education, more physical
activity and pharmacotherapy. In contrast, surgical bariatric procedures could be
performed only when body mass index value had to be over 40 or at least over 35

for the cases of serious obesity-related co-morbidities [69].

2.6 Waist circumference

A possible indicator of visceral fat is to take a waistline measurement because
the size of human belly is a reliable indicator of health risks related to visceral fat
[68]. Overweight and obesity are normally associated with larger amounts of intra-
abdominal or visceral fat. A centralized fat is related to the deposition of intra-
abdominal and subcutaneous abdominal adipose tissue [70]. Waist circumference
could provide a basic measure of central fatness, which may be used as a predictor
of negative outcomes including lipid profile or insulin resistance better than total fat.
In adults, waist-hip ratio tends to be independently related to morbidity after the
change for relative weight. So, the combination of relative weight and body shape

offers a better estimate of the morbidity risks than either one only [71, 72].
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Individuals with higher percentiles for waist circumference are classified as obese
with higher risks for morbidity particularly type two diabetes and metabolic
syndrome and mortality [73]. The standard formula of measuring waist circumference
is individual height divided by two. The study conducted the prediction of whole-
body fat percentage and visceral adipose tissue mass from five anthropometric
variables including BMI, WHtR, waist-to-height ratio, waist circumference and waist-to-
hip ratio. The researchers concluded that the best predictor of both %FM and VAT
mass in men and women was WHtR (the waist-height ratio) determined by dividing
individual’s waist by his height. The WHtR metric could offer many advantages. It
could be easier to calculate than BMI and it may work for general populations
recardless of their age, race or gender. An individual can use a measuring tape or
string to measure his height and fold it in half and check to see if it fits around his

waist [74].

2.7 Waist-to-hip ratio

A previous study on central adiposity and the overweight risk paradox in aging
investigated the associations between combined measurements of BMI and waist-to-
hip ratio (WHR) with mortality and incident coronary artery disease (CAD). The
researchers discovered that models which included BMI and WHR were more
informative and accurate than models which included BMI only. The participants with
a normal BMI but higher WHR had higher mortality compared to those with a lower
WHR and overweight participants with a higher WHR could have much higher risks for
all-cause of mortality compared to those with a normal BMI and lower WHR. So, BMI
only could not classify older adults as being overweight because it could not detect
central adiposity as an indicator of being overweight. The researchers suggested that
controlling or decreasing adiposity may help increase the chances of aging well [75].

Another study was conducted on appropriate Body Mass Index and Waist-Hip Ratio
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cutoff points for overweight and obesity in adults of Northeast China. The researchers
used BMI and WHR as their measurement tools. The results revealed that WHR
increased with age in both genders. The WHR of male participants were slightly larger
than that of female participants [76]. Moreover, WHO guidelines in 2008 indicated
that alternative measures including WC, WHR and waist-to-height ratio (WHtR) used to
reflect abdominal obesity were found to be superior to BMI [7]. A study carried out in
Chinese population stated that WC was found to be the best obesity measurement

but WHR might be used as an alternative obesity indicator [77].

2.8 Resistance training

Resistance training refers to any exercise which causes human muscles to
contract against an external resistance such as dumbbells, bricks, body weight in
order to increase tone, strength, mass and endurance. The examples of resistance
training include Olympic lifting, power lifting and weightlifting. It works by doing
Microscopic damage or tears to the muscle cells forcing the body to repair them and
make them stronger [78, 79]. Previous studies verified that short sessions of regular
resistance training at least two or three days a week may provide many health
benefits including muscle mass for adults of all ages [80, 81]. Moreover, resistance
training could have dual effects on resting metabolic rate. First, it requires an acute
response causing tissue micro-trauma which needs large amounts of energy for
muscle remodeling processes which will last for seventy-two hours after the training
session. Second, it requires a continuous response because it could create greater
muscle mass which needs more energy at rest to maintain ongoing tissues [82].

Various studies indicated that resting metabolic rate or basal metabolic rate
increased significantly approximately 7% after many weeks of resistance training [83].
Concerning the overall body fat, the resistance training could help the participants

lose approximately 1.8 kilograms of fat weight and gain approximately 1.4 kilograms
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of lean weight [84]. The resistance training seemed to help reduce intra-abdominal or
visceral fat among older women [85]. It could promote cardiovascular health [86]
and lower the risks of metabolic syndrome[87]. So, the resistance training may be
effective in promoting physical and mental health because various studies reported
that it could create positive changes in self-esteem, a global concept of individual’s
view of himself, among cancer patients[88]and reduce depression symptoms among

adults suffering from them [89].

2.9 Aerobic exercise

Aerobic exercise and cardio exercise may share the similar types of effect
known as endurance training because both can help promote endurance, which
helps keep human heart, lungs, circulatory system healthy and improve the overall
physical fitness [90]. The exercises which are considered as aerobic and cardio range
from swimming, jogging, running, dancing, bicycling, playing tennis because these
exercises are aerobic as they provide strength, the ability to move around and
physical fitness by improving the oxygen intake. Moreover, these exercises are cardio
as they can help improve the heart rate. Both exercises are performed at the same
time as the respiration rates and heart rate increase altogether. Aerobic fitness refers
to the ability of a body to perform long low intensity workouts which does not
include the power performance while cardiovascular fitness explains about the
ability of your heart to pump blood to the muscles which require it, especially during
the short intensity workouts and weight training. So, it is recommended that primary
exercise which could provide the optimal aerobic and cardio fitness are running,
jogging, swimming, cycling, high knees, jumping jacks, squats and so on [91]. In a
previous study, the overweight and obese participants performed aerobic exercise
sessions daily for 12 weeks. The researchers reported an average weight loss of

approximately 3.3 kg and the average body fat was 3.3 kg as well but the change in
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body composition varied considerably among the participants [92]. The effects of
aerobic, resistance and combined aerobic and resistance training among adults with
type 2 diabetes were determined in another study. After the participants performed
the combined exercise intervention, the researchers found significant declines in
body mass index (BMI), body weight and abdominal subcutaneous fat in both aerobic
and resistance groups compared to control group [93].

A team of researchers conducted a clinical study to investigate the effect of
moderate intensity of aerobic exercise (brisk walking with light logging) on the
interactions between central abdominal adiposity, myocyte lipid content and insulin
action in overweight and obese sedentary male participants. They performed the
aerobic exercise 40 minutes per session, 4-5 days a week for at least 6 consecutive
weeks. Exercise intensity was target at 55-70% Vo,,. measured by heart rate
monitoring. The findings showed that central abdominal fat decreased by 5%; mean
aerobic capacity increased by 11% while mean whole body insulin-stimulated
glucose uptake and basal fat oxidation rate increased by 16% and 41%. The
researchers concluded that a moderate-intensity aerobic exercise could improve
aerobic capacity, reduce visceral fat and increase insulin sensitivity among overweight

and obese sedentary male participants [94].

2.10 Health education

The World Health Organization has defined Health Education as "It comprises
of consciously constructed opportunities for learning involving some form of
communication designed to improve health literacy, including improving knowledge,
and developing life skills which are conducive to individual and community health"
[95]. The 2000 Joint Committee on Health Education and Promotion Terminology

referred to health education as “any combination of planned learning experiences
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based on sound theories that provide individuals, groups and communities the
opportunity to acquire information and the skills needed to make quality health
decisions” [96]. Another definition was “any planned combination of learning
experiences designed to predispose, enable and reinforce voluntary behavior
conducive to health in individuals, groups and communities” [97].

Health education involves the continuum from disease prevention and
promotion of optimal health to the detection of illness to treatment, rehabilitation,
and long-term care. It encompasses infectious and chronic diseases together with
attention to environmental issues. Health education can be promoted in most
settings such as universities, schools, hospitals, shopping malls through mass media,
the internet, and in health departments at all levels of government. Health
education constitutes not only instructional activities and strategies to change
individual health behavior but also organizational efforts, policy initiatives, economic
supports, environmental activities, mass media and community-level programs. There
are 5 levels of influence over health-related behaviors and conditions: 1)
intrapersonal, or individual factors; 2) interpersonal factors; 3) institutional or
organizational factors; 4) community factors and 5) public-policy factors [97].
Moreover, behavior affects and is affected by the social environment [97]. Health
education mainly focuses on health behavior, which is a significant dependent
variable in most research on the effect of health education intervention strategies.
So, positive, informed changes in health behavior are the ultimate objectives of
health education programs [98]. Health behavior refers to the actions of individuals,
groups, and organizations as well as their determinants, correlates and consequences
including social change, policy development and implementation, improved coping
skills and better quality of life. Another definition of health behavior is those
personal attributes including beliefs, expectations, motives, values, perceptions and

other cognitive elements; personality characteristics namely affective and emotional
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states and traits as well as overt behavior patterns, actions and habits related to
health maintenance, health restoration and health improvement [98].

Health behavior is divided into 3 categories: preventive health behavior,
illness behavior and sick-role behavior. Preventive health behavior means any activity
performed by a person who believes in himself to be healthy and its purpose of
preventing or detecting illness in an asymptomatic state. Illness behavior is any
activity performed a person who views himself to be ill, to define the state of health
and to find a suitable remedy. Sick-role behavior is any activity performed by a
person who views himself to be ill and its purpose of recovering. It consists of
receiving treatment from medical providers, which involves a wide range of
dependent behavior and leads to the exemption from his usual responsibilities [99].
The study of Effects of Six-month aerobic exercise and health education program
intervention on body composition to reduce visceral fat and waist circumference
among army male officers at Support Office Armed Forces Development Command:
Quasi-experimental study will recruit the participants to perform preventive health
behavior, which is one of the three categories of health behavior.

Attitude is defined as psychological construct, a mental and emotional entity
that inheres in or characterizes a person. It influences the individual thoughts and
actions [100]. In a previous study, attitude changes among many participants were
paying more attention to health. For instance, they needed to be aware of the
importance of nutrition and healthy surrounds, the danger of smoking, the
importance of hygiene. They should be more health conscious by paying attention to
their psychological health as well. Knowledge means familiarity, awareness or
understanding of someone or something such as fact, information, descriptions or
skills through experience or education by perceiving, discovering or learning. It also
means a theoretical or practical understanding of a subject. It can be implicit or

explicit, more or less formal or systematic. Health-related knowledge gains involved
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more knowledge on safety, nutrition, hygiene, security, the harm of tobacco, how to
avoid injuries and psychological knowledge including how to relieve anxiety and

what is normal and abnormal [101].

2.11 Sample size calculation

The study conducted a quasi-experimental research study on “The effects of
health promotion program and self-help group on preventive overweight behaviors
among village health volunteers in LoeiNokTha district, Yasothon province”. The
researchers recruited 43 participants divided into two groups which were an
experimental group and a control group. The participants in the experimental group
participated in the program. Regarding their findings, the mean scores of waist
circumference of the experimental group before implementation, 4 weeks, 8 weeks

and 12 weeks were significantly [102].

2.12 G*Power 3 statistical and power analysis program

Researcher conducted a research study on G*Power 3, a flexible statistical
power analysis program for the social, behavioral, and biomedical sciences. The
researcher explained that G*Power was designed as a general stand-alone power
analysis program for statistical tests widely used in social and behavioral research. So,
G*Power 3 is a major extension of the previous versions. It provides three different
but very similar routines to calculate power in the univariate approach for between
effects, within effects and interactions. The researcher concluded that it seems to
become a useful tool for empirical researchers and students of applied statistics and

it is available for free [103].
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2.13 Body Mass Index (BMI)

BMI has been used as a metric to define anthropometric height/weight
characteristics among adults to categorize them into groups. Its interpretation is that
it indicates an index of an individual’s fatness. It is commonly used as a risk factor to
determine the prevalence of several health issues and to plan public health policies
because it is accepted in measuring certain types of body mass as a health issue.
However, scientific evidence showed that BMI seems to be a poor indicator of body
fat percent. In essence, BMI could not differentiate the information on the fat mass
located in various body organs [104]. When BMI is used as an index of obesity, a
problem arises because it could not separate body lean mass and body fat mass.
This means that a person may have a high BMI but still have a very low-fat mass and
vice versa [105].

Body Mass Index (BMI) is one of the most commonly used screening tools to
measure and characterizes obesity status. A BMI of 25 to <30 kg/m? is defined as
overweight and BMI > 30 kg/m? is classified as obesity [1]. Researcher investigated the
limits of Body Mass Index (BMI) to detect obesity and predict body composition.
Based on the research results, the researchers concluded that when impedance-
derived body-fat mass was used as the criterion, people with BMI of at least 30 kg/m?
were classified as obese. In contrast, a large number of people with a BMI below
30kg/m? were also classified as obese but misclassified by BMI, which meant that the
accuracy of the prediction was the lowest when the BMI was below 30kg/m?. So, the
researchers suggested that the measurement of body fat would be a more suitable
method to measure obesity among people with a BMI below 30kg/m? [106]. For
screening in this study, the BMI of 23 kg/m? for the populations of Thailand is used as

an appropriate cut-off level for being overweight supported a previous study [107].
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2.14 Body composition analyzer

Body Composition Analyzer, which is safe, easy and highly precise by
analyzing the body compositions including body water, muscle mass, fat mass, and
bones by keying in the inputs such as body type, gender, age, height and clothes
weight and which can measure the whole body accurately. It can analyze by
measuring the resistance of low electrical voltage (1-2 volts) found in body tissues
because body tissues have different levels of the resistance. This can allow the
measurement tool to access the compositions of the whole body. Body Composition
Analyzer is the measurement tool which develops technology for measuring Visceral
Adipose Tissue (VAT) accumulation risk by Bioelectrical Impedance Analysis (BIA)
compared with image analysis by Magnetic Resonance Imaging (MRI) creating a higher
correlation of more accurate VAT estimation [108]. BIA has been more widely used to
measure body composition since it is quite inexpensive, non-invasive and easy to
operate. Because of its technological advancement and precise prediction equations,
the body composition analysis by BIA could reveal similar levels of agreements with
other standard methods or techniques [109, 110].

Current research has employed Body Composition Analyzer as the
measurement tool. A team of researchers analyzed weight and body composition of
the participants by applying BIA using the Tanita MC-780 multi-frequency segmental
Body Composition Analyzer. They suggested that the ratio of Extracellular to Total
Body Water might be used as the first, basic and fast index of water volume status in

terms of nutritional status and water balance among older participants [111].
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2.15 Healthy eating plate
Harvard Health Publishing together with nutrition experts at Harvard School of

Public Health first introduced the Healthy Eating Plate in 2011. It provides a blueprint
for eating a healthy meal and is similar to the U.S. government’s MyPlate because it
is simple and easy to understand. MyPlate is different from the Healthy Eating Plate
since MyPlate does not inform consumers that whole grains are better for health
than refined grains. In contrast, the Healthy Eating Plate reminds people to stay
active as an important factor in weight control but MyPlate does not mention the
importance of such activity. The Healthy Eating Plate is derived from reliable
scientific study which indicates that a plant-based diet rich in vegetables, whole
grains, healthy fats and healthy proteins could lower the risk of weight gain and
chronic disease. The sections of the Healthy Eating Plate include vegetables, fruits,
whole grains, healthy proteins, health oil and water. 1. People are recommended to
consume a wide variety of vegetables. 2. They should consume a rainbow of fruits
every day. 3. They should consume the whole grains such as oatmeal, whole wheat
bread and brown rice. 4. They should consume healthy proteins including fish,
poultry, beans, nuts which consist of healthful nutrients. 5. They should drink water,
tea or coffee (with little or no sugar) and limit milk and dairy intake (1-2 servings per

day), juice (1 small glass a day) and avoid sugary drinks [7, 34](Figure 3).
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HEALTHY EATING PLATE

Use healthy oils (like
olive and canola oil)
for cooking, on salad,
and at the table. Limit

Drink water, tea, or coffee
(with little or no sugar).
Limit milk/dairy

(1-2 servings/day) and

butter. Avoid trans fat. juice (1 small glass/day).
Avoid sugary drinks.
The more veggies—
and the greater the Eat a variety whole grains
variety—the better. (like whole-wheat bread,
Pota.toes and french fries whole-grain pasta, and
don't count. brown rice). Limit refined
HEALTHY grains (like white rice and
= PROTEIN white bread).
Eat plenty of fruits of
all colors. Choose fish, poultry, beans,
and nuts; limit red meat and
&) cheese; avoid bacon, cold cuts,
& STAY ACTIVE! and other processed meats.
© Harvard University
Harvard TH. Chan School of Public Health Harvard Medical School EET
' The Nutrition Source Harvard Health Publishing 4]
www.hsph.harvard.edu/nutritionsource www.health.harvard.edu

N J

Figure 3. The Healthy Eating Plate

In Thailand, the 2:1:1 plate model was adapted from the US’s Model called
MyPlate to apply it to Thai food culture such as one single serving of rice with curry.
One single serving portion will be a 9-inch plate divided into 4 sections: 2 sections of
vegetables, 1 section of rice and 1 section of lean meat or protein added up with
one small plate of low-sugar fresh fruits, 1-2 glasses of milk [22](Figure 4). This plate
model is applied into this study so that the intervention group will learn how to

select their own plate from the plate model education without restricted diet.
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Figure 4. The 2:1:1 plate model

2.16 Smoking

There were more than twice as many smokers compared to obese people
but recently there have been more obese people than smokers. From the review by
the U.S. Surgeon General in 1990, it was found that 58%-87% of those quitters gained
4 pounds more than other smokers but it was rare to find the quitters who gained
more than 20 pounds or more [112]. Smoking could affect body weight because of 2
main factors: preferences and the interdependence between smoking and eating
behavior. Medical evidence has shown that nicotine tends to be an appetite
suppressor acting on the central nervous system [113]. Its effect indicated that
smoking may have a satiating effect on food consumption. Smokers who would
smoke mainly in social contexts including bars, parties, restaurants or with others are
called social smokers [114].

In addition, heavy smokers tended to be more obese. The co-existing
relationship between smoking and eating behavior is mediated by personal
preferences, lifestyle choices and social factors namely peer-pressure and the

pleasure aspect of smoking and eating. The interdependence between smoking and
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eating behavior was the result of medical evidence indicating that nicotine could
accelerate metabolism which decreased weight accumulation, maintaining caloric
intake [115]. Another previous study reported that nicotine administration could
reduce body weight but increase it after the administration was terminated [116].
The researchers concluded that social smoking is a distinct pattern of tobacco
use which is common among college students and may represent a stage in the
uptake of smoking. They believed that smoking could be used as a way for weight
control among teenagers because it could help them maintain weight [117]. The
suggestions on smoking under the overweight risks are applied into this study so that

the intervention group will learn how to avoid smoking without any restriction.

2.17 Alcohol consumption

Alcohol beverages could be correlated to overweight and obesity. Alcohol
(ethanol) yields more energy per gram (29 kJ/g) than either protein (17 kJ/g) or CHO
(16 kJ/g), which was second in the hierarchy to energy dense fat (37 kJ/g). The total
energy contents of alcohol beverages are different based on the format divided into
3 groups: fermented beers and ciders, fermented wine and distilled spirits. The
correlation between alcohol consumption and overweight could be found in studies
in which alcohol consumption of heavy drinkers could possibly lead to overweight
and obesity[118]. Alcohol guidelines in UK 2009 recommended that men and women
who drink regularly should consume no more than 14 units a week which are
equivalent to six pints of beers and seven glasses of wine [119]. With respect to
recent literature, light-to-moderate alcohol intake may be less likely to be a risk
factor for obesity than heavy drinking. However, heavy drinking and binge drinking
could be more consistently associated with adiposity [120]. There seems to be
positive association between beer consumption and measure of abdominal adiposity

known as “beer belly” among men but there were inconsistent results among
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women [121]. Mami Wakabayashi, et al. (2015) carried out a study on alcohol
consumption patterns in Thailand and their relationship with NCDs. The researchers
proposed that heavy alcohol consumption was possibly an established risk factor for
NCDs. They concluded that heavy alcohol consumption of 4 glasses or more per
occasion could be related to increased risk of NCDs among male populations in
Thailand but most of the female populations were culturally protected from drinking
[122].

Most crucial lifestyle factors related to overweight and obesity seemed to be
food intake physical activity and alcohol consumption. A previous study investigated
the association between skipping breakfast, physical inactivity, alcohol consumption
as risk factors and overweight and obesity among teenaged participants. A higher risk
of excessive alcohol consumption could be illustrated through the relation between
excessive drinking behavior and overweight among the participants. The researchers
concluded that skipping breakfast, physical inactivity and alcohol consumption were
positively associated with overweight and obesity [123]. The suggestions on alcohol
consumption under the overweight risks are applied into this study so that the

intervention group will learn how to avoid drinking alcohol without any restriction.

2.18 Line application

Line application is an instant messaging application which was first introduced
in Japan in June 2011. It was programed to run on mobile and electronic devices.
Line application offers various features including photo, text/voice chat, video and
location sending, video/voice calls, group chat and timeline. It can be used in many
languages such as French, German, Arabic, English, Japanese, Korean, Thai, Chinese,
Turkish, Italian, Vietham and so on. In 2013, there were 300 million registered Line
users and the number of Line users had doubled to over 600 million in 2015 [124,

125].
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A recent research report was conducted to study the impact of the Line
Application Utilization on elderly lifestyle among the elderly in Bangpakong Sub-
District, Chachoengsao Province. LINE application is free, convenient, real-time, and
easy to use. The features of Line application include free voice call, videos & voice
message, group chat, timeline on which users can update their status and post
pictures, comments, LINE games, functions to add friends/contact [126]. Another
phenomenological study aimed to describe and explain to using line application.
Data were derived by in-depth interview and non-participant observation from 15
informants. All interviews were transcribed verbatim and analyzed by using content
analysis. Finding revealed that 1) the participants of this study learned to use LINE
application by themselves and receive some advice from friends and family, 2) LINE
application created a virtual space where the participants in this study had
interaction with their friends and families without any limitation from time and place,
3) LINE application became a part of life, 4) the participants could express their
sympathy towards others through morning greeting, which implied that they were
still fine and healthy, 5) LINE application seemed to have more advantages than
disadvantages. LINE application could improve the application program which was

suitable for other related studies on application usage [127].
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CHAPTER Il

RESEARCH METHODOLOGY

3.1 Research design

This study was a quasi-experimental study of pre-test and post-test design
between two groups with similar characteristics, it was designed to evaluate the
effects of six-month aerobic exercise and health education program intervention on
body composition to reduce visceral fat and waist circumference among army male

officers at Support Office Armed Forces Development Command.

3.2 Study area
The study was conducted at the Support Office Armed Forces Development

Command on Nawongprachapattana, Srigun District, Bangkok, Thailand.

3.3 Study period
The study period conducted for six months in 2019 after research ethics

approval from Chulalongkorn University.

3.4 Study population
The study population was the army male officers at Support Office Armed
Forces Development Command who work in at Bangkok, aged between 35 and 45

years old under inclusion criteria.



aq

3.5 Sample size

The participants with similar characteristics were the army male officers at
Support Office Armed Forces Development Command (from 2 different buildings 1.5
kilometer away from each other). The quasi-experimental study consists of
110eligible participants who are between 35 and 45 years old divided into two
groups. 55 participants were assigned into the intervention group while the other 55
participants were assigned into the control group (Figure5). Sample size calculation
to required minimum sample size was calculated by G-Power program.

The sample size calculation from waist circumference of previous study [128].

® Mean in this intervention group = 84.48 / SD in this intervention group =

3.91
® Mean in this control group = 86.98 / SD in this control group = 5.12

® ( power program was run by Effect size=0.5488048

As a result of above calculation from G power program, the required sample
size is 42. Assuming the chances, missing or drop out in the middle programed,
30%of total sample size was added to the above calculated sample size, (42%2) = 84
participants.

n = 42+12.6(30% dropout) = 55 participants. The sample size needed =
55/group

Thus, the total sample size including both intervention and control group is

55%2 = 110
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3.6 Inclusion and exclusion Criteria

Approach the commander of the study area under the report of annual
checkup and got the permission to coordinate from an official in charge to screen
potential research participants

Inclusion:

-Thai army male officers

- aged between 35 and 45 years old

- Waist circumference over than Height divided by two, BMI > 23 kg/m? or
waist to hip ratio is more than (0.9)

- Smartphones which can use Line application

- Physically healthy to exercise

- Willing to participate in this study

Exclusion:

- Underlining diseases or chronic illness [66] such as Heart disease Respiratory
diseases or other system diseases that affect exercise.

- There are medical devices that are prohibited to exercise, such as
pacemakers. Artificial joints, etc.

- The participants who cannot attend the exercise class more than 60 times
from 72 times of the intervention will be excluded.

- The participants who perform other exercise during this program will be

excluded
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Flow diagram of the procedure 5

Army male officers at support office different districts in Bangkok

(Total potential risks from being overweight and obesogenic environment) N = 1,600

|
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'
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Inclusion & Exclusion criteria
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1)Body composition by body measurement tool, 2) Waist circumferences by manual measurement and 3) Health education by
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Program intervention Leisure activities or unplanned exercise
(Wednesdays afternoon)

l

1)Body composition by body measurement tool, 2) Waist circumferences by manual measurement and 3) Health

education by questionnaire including 3 parts
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Statistical analysis Statistical analysis

Figure 5. Flow diagram of the Procedure
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3.7 Data collection procedure

A quasi experiment study which was use the purposive sampling techniques
conducted among the potential participants’ army male officers at Support Office
Armed Forces Development Command Bangkok. The potential participants who
meet the inclusion criteria were arrange by an official in charge and arrange for the
researcher to meet them and potential participants willing to participate in this study
pretest and posttest design between 2 groups with similar characteristics from two
different buildings. The study divides the potential participants into two groups which
are intervention group and control group. Data was collected at before (Pre) and
after (Post) at 3™ and 6™ month of intervention program. They were performed the
self-assessment in the questionnaires which are composed of 2 main sections of
questionnaires as baseline:

Part I.

Socio-demographic and economic, lifestyle and health behaviors
questionnaires (15 items).

Part II.

Health education questionnaires of the intervention program on 2 issues on

2.1 Health education knowledge questionnaires (30 items) related to

body composition, body composition analyzer, body fat, risk of excess fat and

visceral fat, Total energy Expenditure (TDEE), Basal Metabolic Rate (BMR), food

choices and plate model (2:1:1) and aerobic exercise.

2.2 Health education attitude and behaviors questionnaires (40 items)
related to Attitude regarding exercise, food consumption, Exercise-related

behaviors and Behavior about food consumption.
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3.7.1 Control group

The researcher approached and followed the report of annual check-up,
obesogenic lifestyle of potential groups of male Army aged between 35-45 years
from annual check-up. The researcher approached the in-charge units where they
work to recruit the volunteer participants until the sample size reached 55
participants per group body composition of the participants in control group were
measured by Body composition Analyzer (Tanita DC360) at baseline, 3" and 6"
month and they were performed the self-assessment questionnaires which are
composed of 2 main sections of questionnaires:

Part I.

Socio-demographic and  economic, lifestyle and health behaviours
questionnaires (15 items).

Part II.

Health education questionnaires of the intervention program on 2 issues on

2.1 Health education knowledge questionnaires (30 items) related to
body composition, body composition analyser, body fat, risk of excess fat and
visceral fat, Total energy Expenditure (TDEE), Basal Metabolic Rate (BMR), food
choices and plate model (2:1:1) and aerobic exercise.

2.2 Health education attitude and behaviours questionnaires (40
items) related to Attitude regarding exercise, food consumption, Exercise-
related behaviours and behaviour about food consumption.

Participants in control group were received their Leisure activities or
unplanned exercise (depending on their workload) by themselves only on
Wednesdays afternoon (14.00-16.00) at Sports Complex Building 2
“Chobhuenchom?”. Data was collected at baseline, then during the periods of

3 months and 6 months.
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Figure 6. Army Sports Complex “Chobhuenchom”

3.7.2 Intervention group
The researcher approached and followed the report of annual check-up,
obesogenic lifestyle of potential groups of male Army aged between 35-45 years
from annual check-up. The researcher approached the in-charge units where they
work to recruit the volunteer participants until the sample size reached 55
participants per group body composition of the participants in intervention group
were measured by Body composition Analyzer (Tanita DC360) at baseline, 3™ and 6™
month and they were perform the self-assessment questionnaires which are
composed of 2 main sections of questionnaires:
Part I.
Socio-demographic and economic, lifestyle and health behaviors
questionnaires (15 items).
Part II.
Health education questionnaires of the intervention program on 2 issues on
2.1 Health education knowledge questionnaires (30 items) related to
body composition, body composition analyzer, body fat, risk of excess fat and
visceral fat, Total energy Expenditure (TDEE), Basal Metabolic Rate (BMR), food
choices and plate model (2:1:1) and aerobic exercise.
2.2 Health education attitude and behaviours questionnaires (40

items) related to Attitude regarding exercise, food consumption, Exercise-
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related behaviours and behaviour about food consumption. Participants in
intervention group were received health education by researcher in
classroom after finished the self-assessment questionnaires.

For the intervention group, the researcher considered the units and
divided them into 9 small groups: 8 groups have 6 members each and the
other group has 7 members body composition of the participants in
intervention group will be measured the six-month exercise. Exercise
programs and education manuals through advice from experts who combined
aerobic and resistance exercise previously found to induce significant declines
in abdominal subcutaneous fat (93). For the intervention group: time to
participate on Mondays, Wednesdays, Fridays (15.00-16.00) at Army Sports

Complex “AFDC” Building 1 at Aerobic room (Figure 7).

| i e [l
B ledm meag i

- i“:" | .

Figure 7. Army Sports Complex “AFDC” Aerobic room
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3.8 Intervention program

Baseline at meeting room building 1

1. Body Composition of the participants were measured by Body Composition
Analyzer (Tanita DC-360).

2. The health education program was given in the classroom by instructor/
researchers’ team at baseline, 3" and 6" month. The health education program
consists of 2 issues:

2.1 Health education knowledge questionnaires (30 items) related
tobody composition, body composition analyzer, body fat, risk of excess fat
and visceral fat, Total energy Expenditure (TDEE), Basal Metabolic Rate (BMR),
food choices and plate model 45-60 mins (2:1:1) and aerobic exercise.

2.2 Health education attitude and behaviors questionnaires (40 items)
related to Attitude regarding exercise, food consumption, Exercise-related

behaviors and Behavior about food consumption.

The research assistants are the staff whom the researcher hires to be the
research assistants. They consist of two registered nurses, two public health officers
and a certified physical trainer. All of them are medical staff from the medical units
under the support office armed forces development command. They were attended
a training session and the researcher had demonstrated them the related topics.
Then, the researcher was asked all of them to do these related topics namely using
the body composition analyzer, measuring and recording waist circumference, waist-
hip ratio, body composition and leading the positions of the exercise intervention
including recording suggestions from the participants. The researcher was explained
how to use Line application on chat page to motivate and receive suggestions from
the participants note page to upload health education topics album page to upload

the group pictures.



52

Week 1- Week 72: At army sport complex

Fifty-five participants in the intervention group were divided into 9 groups

(Eight groups have 6 members each and the other group has 7 members).

Each group was selected their team leader (9 leaders in total). All team

leaders were joined Line application group with the team of researchers (Figure 8).

Six-month Program Intervention

Health education Health education'on Noté Acroblc excrcnisc (Bod?'
weight and Cardio exercise)

in class room S
(baselme, 3% and 64 month) of LINE Application (Mons, Weds, Fris_3pm. to 4pm.)

!

e

< Researcher Research staff: collect the monthly data (BW, BMI, WC, waist : hip ratio, # exercise)

Group member . Gl‘Ole leader: Motivate the members; Exercise report and suggestion to research staff

Figure 8. The overall program intervention
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- Each group was selected a team leader as a representative who will
organize its own Line group and who is responsible for coordinating, receiving
feedback from exercise, reminding members to come for the body composition, the
waist circumference, weight measurement and to do exercise set by the intervention
program, researchers’ team and group leaders was motivate participants to join the
intervention program, who may offer their feedbacks or suggestions to the
researchers’ team. The researchers’ team was collected some valuable data for

analysis (Figure 9).

Information flow between researcher team and participants
on LINE Application

Researcher
Research stafl
@ Group leader
» Group member

Answer G

~— .
———

. Colect: Question; Problems

Colect; Question; Problems

Ask: Questions & Probldems

= Two-way communication on Group LINE among research team and group leader
== Two-way communication on Group LINE among research staff and participants

Figure 9. Information flow
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The researcher team was motivated in every group, give them the questions
in every month to after exercise and researcher team was answered the question
which related to the questionnaire and the answer of each month by specify under
@(name) into nine group (Fifty-Five participants) on chat page.

Note page: Information of health education in classroom and contents.

Health education was performed at baseline before pre-test at 0 month.

After that, the health education was uploaded into Line application on note
pase

Album page: File pictures, video, and related photos of their groups from 1%
month — 6" month of intervention program (Each group will have its own personal

files in the research cabinet) (Figure10).

Information detail on LINE Application of six-month program

!/ his

/ h

D e B

P Tl

; ‘ . cath en Each group have 1 album
» i ol Total 9 album for six-month
M —
u d J; .
m Teom z

IS

Six-month exerdse and Nit-moath Program laters encion
heaith education program ,
Heaith Aloum of
Chator  Education Exercise
suggestion (3 topics)  Activity
3 s of Hesth £ camen
® B & E 3

Figure 10. The example of Information detail on LINE group
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Six-month Program Intervention @

o Pictures Album of exercise activity of each group

Album of exercise activity of each group
'Group 1(4) 1
Group 2 (B) |

Group 9 (I)

Figure 11. The example of Picture album on LINE group

Six-month Program Intervention

Health education
in class room
(baseline, 3 and 6% moath )

Health education
on Note of LINE Application

Topic 1 Health education about body composition, body composition analyser,
body fat, risk of excess fat, visceral fat, body weight, waist circumference, BMI,
waist to hip ratio, and total energy expenditure (TDEE)

Topic 2 Health education about food choices and plate model

Topic 3 Health education about exercise (Body weight and cardio exercise)

Figure 12. Health education topics
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Each group was performed aerobic exercise at Complex “AFDC” Building at aerobic
room. The aerobic exercise was trained body weight and aerobic exercise under the
instructors who was certified physical trainer to be the leader and researcher’s team
to be supervisors who will supervise and observe the intervention group all nine
groups and join the exercise sessions in their Sports Complex “AFDC” Building at
aerobic room. Participants were performed 3 days/week exercise on Mondays,

Wednesdays, and Fridays between 15.00 and 16.00 p.m. for 150 min/week as follow:

Stepl.

Ten-minute Thai-style dynamic stretching for warm-ups (Figure 13)

Figure 13. warm-ups exercise

Step 2.

Thirty-minute work-out aerobic exercise (body weight and cardio exercise) of
four positions/session (squat, high knee, plank and jumping jacks) (Figure 14).

2.1. squat (8-10 times/set depending on individual’s physical fitness and rest
30 seconds, repeat including rest period and then continue for 3 sets).

2.2 high knee (30 -60 seconds/set depending on individual’s physical fitness
and rest 30 seconds, repeat including rest period and then continue for 3 sets).

2.3. plank (30 -60 seconds/set depending on individual’s physical fitness and

rest 30 seconds, repeat including rest period and then continue for 3 sets).
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2.4. jumping jacks (30-60 seconds/set depending on individual’s physical

fitness and rest 30 seconds, repeat including rest period and then continue for 3 sets)

(Figure 15).
Exercise Intervention Program
Aerobic exercise (based on body weight and cardio exercise) on Monday,
Wednesday, Friday at 3pm. to 4 pm. (total 72 weeks)
Step 1 Warm-up Thai-style stretching (10 min.) #
< % v
Step 2 Acrobic exercise (30 min.) : fsl
b3
§ 2.1 Squat (8-10 reps) rest 30 sec. continue for 3 sets (%
i % 22 High knee (30-60 sec.) rest 30 sec. continue for 3 sets
% % 23 Plank (30-60 sec.) rest 30 sec. continue for 3 sets B
o —24 Jumping jack (30-60 sec.) rest 30 sec. continue for 3 sets ﬁ A
Step 3 Cool-down Thai-style stretching (10 min.) 4
Figure 14. Thirty-minute workout aerobic exercise
Step 3.

Ten-minute Thai-style dynamic stretching for cool-down (Figure 16).

Figure 15. Cool down exercise

The data was collected at baseline, 3@ month and 6™ month for analysis.
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3.9 Measurement tools

The questionnaire was divided into 2 major sections that include

Part I.

Socio-demographic and economic, lifestyle and health behaviors
questionnaires composed of 15 items (appendix A). The closed-ended questionnaires
developed by the researchers based on literature review comprise of age, education,
marital status, income, alcohol consumption.

Part II.

Health education questionnaires of the intervention program composed of 70
items on 2 issues (Appendix B): (The questionnaire was modified from previous study
[129-131].

Health education knowledge questionnaires related to body composition,
body composition analyzer, body fat, risk of excess fat and visceral fat, Total energy
Expenditure (TDEE), Basal Metabolic Rate (BMR), food choices and plate model (2:1:1)
and aerobic exercise. Health education knowledge questionnaires composed of 30
items of “True, False and not sure” questions. Correct answer = 1 point, Incorrect
answer and Not Sure = 0 point criteria for health education knowledge level are

scored according to bloom’s Classification [132].

< 60% (score 0-18) = Low level of knowledge
61- 80% (score 19-24) = Moderate level of knowledge
> 80% (score > 25) = High level of knowledge

Health education attitude and behaviors questionnaires related to Attitude
regarding exercise, food consumption, Exercise-related behaviors and Behavior about
food consumption. Health education attitude and behaviors questionnaires
composed of 40 items of “Agree, Disagree and Not sure” questions. An Average
standard deviation (SD, X, min and max) from answer of Agree, Disagree and Not sure

was presented. The health education was uploaded into Line application on note
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page of intervention group only. The researcher team was motivated in every groups,
give them the questions in every month after exercise and researcher team will give
the answer which rerate to the questionnaire the answer of each month by specify.

3. The report of the body composition analyzer (Appendix C)

3.10 Research instruments

1. Body waist circumference was measured and recorded with a portable
stadiometer with an accuracy of 1 mm.

2. BMI was calculated as weight in kilograms divided by the height in square
meters; the categories of overweight and obese are defined by using the cutoff
values as described by Department of health, Thailand.

A BMI less than 18.5 kg/m? was defined as underweight may need to gain
weight

A BMI of 18.5-22.9 kg¢/m? was defined as a healthy weight and should aim to
stay that way.

A BMI of 23-24.9 kg/m? was defined overweight. It is an idea to lose some
weight for health's sake, or at least aim to prevent further weight gain,

A BMI of 25-25.9 kg/m? was defined as obese-l and means health is at risk.

A BMI > 30 kg/m? was defined as obese-ll and means your health is at risk.
Losing weight will improve health.

3. Body composition was measured by TANITA Body Composition Analyzer
DC-360, which is safe, easy and highly precise by analyzing the body compositions
including body water, muscle mass, fat mass, and bones by keying in the inputs such
as body type, gender, age, height and clothes weight and which can measure the
whole body accurately. It can analyze by measuring the resistance of low electrical
voltage (1-2 volts) found in body tissues because body tissues have different levels

of the resistance. This can allow the measurement tool to access the compositions
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of the whole body. The results was showed by weight, fat%, fat mass, fat free mass,
muscle mass, total body water, % of total body water, bone mass, basal metabolic
rate, metabolic age, visceral fat rating, BMI, ideal body weight and degree of obesity.
The analyzer can predict disability range of fat percentage and fat mass and provide
each individual the indicator of the range scale of fat percentage, BMI, visceral fat

rating, muscle mass and basal metabolic rate.

3.11 Validity and reliability

The questions were constructed randomly, and few corrections and
amendments made to improve the questionnaire.

Content validity of questionnaire were established and reviewed by 5experts
who have experience in this area using ltem-Objective Congruence (I0C) to confirm
internal consistency of questionnaireand I0C score = 0.8 of each item [133-135] from
IOC score Part 1 = (0.9) IOC score Part 2 = (0.7) and 10C score Part 3 = (0.9)

Reliability tests were evaluated during pilot testing of 30 participants with
similar characteristics. Internal consistency reliability used Cronbach’s alpha
coefficient with acceptable items having a cutoff point of 0.7 and above[133]. The
questionnaires were created by the Ministry of Public Health and will be developed
by the researchers and tested on 30 army male officers at the department of the

Support Office Armed Forces Development Command.
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3.12 Data analysis

The collected data was analyzed using SPSS software version 22.0 licensed
from Chulalongkorn University.

1. Descriptive Statistics was performed using frequency, percentages mean,
standard deviations (age, weight, height, education level, status, income, smoking,
Alcohol drinking)

2. Chi-Square test was used to test homogeneity of nominal and ordinal
variables between the intervention group and the control group (education level,
status, income, smoking, Alcohol drinking)

3. Independent t-test was used to test the difference of continuous variables
between intervention group and control group. (weight, BMI, WC, HC, WHR, fat%, fat
mass, FFM, Muscle mass, TBW (kg), TBW (%), Bone Mass (kg), BMR (KJ), Visceral fat,
Degree of Obesity(%), Knowledge of health education, Attitude of health education )

4. Mann-Whitney U was used to test the difference of continuous variables
between intervention group and control group in term of non-normal distribution
(number of cigarettes per day).

5. Repeated measure ANOVA was used to conduct the overall test whether
there was at least one group which was different from the others, but it could not
conclude which were different from each other. For this purpose, there were post-
hoc tests which compared all groups two by two to determine which ones were
different after adjusting for multiple comparisons of the visceral fat, the wrist
circumference and knowledge score within and between intervention group and

control group at baseline, three-month and six-month [136] .
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3.13 Ethical consideration

Research proposal was submitted to The Ethics Review Committee for
Research Involving Human Research Subjects, Health Science Group, Chulalongkorn
University for ethical approval and was approved by The Research Ethics Review
Committee for Research Involving Human Research Participants, Health Sciences

Group, Chulalongkorn University, Thailand (COA No.258/2562).



CHAPTER IV

RESULT

This research was a quasi-experimental study of pre-test and post-test design
between two groups with similar characteristics. This program required 24 weeks for
the participants to complete. This research was conducted in Bangkok, Thailand. The
participants were overweight army male officers aged between 35 and 45 years old
who were selected by their medical department as the authorities based on the
annual physical check-up report consistent to the inclusion criteria in this study. One
hundred and ten participants from 55 of intervention group and 550f control group
selected by purposive sampling techniques. Their waist circumference was over
height divided by two, BMI more than 23 kg/m? or the waist to hip ratio more than
(0.9); they had their own smart phones and could use Line application to
participating in this research. They were physically healthy to do exercise and willing
to participate in this study. Their works which required using computers and
processing paper documents during office hours from 8.00 to 16.00 were the main
job responsibilities in both groups on Mondays to Fridays. The sample size
calculation in this study was based on a previous study which investigated the
exercise to reduce the waist circumference of village health volunteers by using G-
Power program version 3.0.10. From the beginning of this program Body composition
measured by TANITA Body composition Analyzer DC-360 consisted of 15 parameters
and Questionnaire which were measured in both groups 110 participants were
divided into 55 control and 55 Intervention. Only in the intervention group were
divided into nine groups; one group consisting of 6-7 participants including the
trained researchers’ assistants as the team leaders who motivated, received

feedbacks or suggestions from the participants, summarized them within their own
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groups and sent them together with group photos to the researchers’ team through
Line application. There were unexpected situations after 21°" weeks of this program:
urgent fiscal budgeting and the pandemic situation under Thai Government Gazette
issue 1 which followed WHO announcement on COVID-19. From 21 to 24™ weeks,
the intervention group continued to do the exercise at their own department/area
which their department prepared at the same schedule time under the supervision
of the team leaders who motivated, received feedbacks or suggestions from the
participants, summarized them within their own groups and sent them together with
group photos to the researchers’ team through Line application as they had already
participated in the program in sport complex building one. The participants in the
control group did leisure activities of their own choices depending on their schedules
at sport complex building two or other places from 21 to 24" weeks. After the
program, there were a total number of 12 dropouts from both groups (6 dropouts
each); therefore, there were 98 participants in total (49 participants in the

intervention group and 49 participants in the control group).
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The results were arranged by characteristics of participants and main

outcomes as follows:

4.1. General characteristics of intervention and control group

4.2 Level of body composition (visceral fat, waist circumference) and

knowledge score of health education at baseline among both groups.

4.3 Comparison within group, between group and interaction between group
and time of the visceral fat and waist circumference, and the knowledge scores in

intervention group and Control group at baseline, 3-month, and 6-month

4.3.1 The waist circumference, the visceral fat and the knowledge
scores (mean + SD) within the intervention group

4.3.2 The waist circumference, the visceral fat and the knowledge
scores (mean + SD) within the control group

4.3.3 The waist circumference, the visceral fat and the knowledge

scores (mean + SD) between the intervention group and the control group

4.4 The mean change of waist circumference, visceral fat and health
education scores (mean + SD) between Intervention group and Control group at

baseline, three-month, six-month.
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4.1 General characteristics of intervention and control group

The general characteristics of the participants were similar between both
groups. There was no significant difference of general characteristics in Table 1. The
results found that the average age of the participants was 39.35+3.86 years old
(p=0.92) with an average weight of 82.28+11.22 kilograms (p=0.23). The average
height was 171.44+4.97 centimeters (p=0.56).

For the level of education, most of them had a bachelor’s degree or higher,
representing 50%, those with diploma accounting for 35.7% and those with high
school education was 14.3% (p=0.30).

Regarding the marital status, 51% were married; 33.7% were single and 15.3%
were divorced (p=0.96).

Their monthly income 15,000-25,000 bath accounted for 40.8% while those
who earned 25,001-35,000 baht represented 31.6% and 27.6% earned 35,001-45,000
baht (p=0.68).

The majority who used to smoke and still smoked accounted for 51%; those
who did not smoke were 49% (p=1.00). An average number of cigarettes per day
were approximately 5-20 cigarettes (p=0.20).

They drank less than 6 glasses of alcohol per week, representing 80.6% while
those who did more than 6 glasses per week were 19.4% (p=0.79).

For exercise, all the participants in both groups reported to do leisure activity
only. Most of them who did it on Wednesday’s afternoon accounted for 87.75%
while the rest informed that they did not do exercise. Regarding the leisure activity
preference, 69.6% preferred going to do exercise alone while 30.4% preferred going
with a group of friends. For the place of exercise, 48.9% liked to do exercise in the
park or outdoors; 35.9% did exercise at the gym or fitness center; those who did

exercise at home were 15.2%.



Table 1. Participants characteristics at baseline intervention and control group.
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Baseline

Socio-demographic Intervention Control
characteristics

Group Group p-value

(n=49) (n=49)
Age(years), mean+SD 39.31+£3.87 39.39+3.88 0.92
Weight(kg.), mean+SD 83.65+10.79 80.90+11.54 0.23
Height(cm.), mean+SD 171.14+4.87 171.73+5.11 0.56
Education level, n(%)
High School 7(14.3) 7(14.3)
Diploma 14 (28.6) 21 (42.9) 0.30
Bachelor’s degree or higher 28 (57.1) 21 (42.9)
Status, n(%)
Single 17 (34.7) 16 (32.7)
Married 25(51.0) 25(51.0) 0.96
Divorce 7(14.3) 8(16.3)
Income in Thai baht, n(%)
15,000-25,000 18 (36.7) 22 (44.9)
25,001-35,000 16 (32.7) 15 (30.6) 0.68
35,001-45,000 15 (30.6) 12 (24.5)

Smoking, n(%)
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Baseline

Socio-demographic Intervention Control
characteristics

Group Group p-value

(n=49) (n=49)
Non-smoking 24 (49.0) 24 (49.0)
Used to smoke & smoking 25 (24.5) 25 (51.0) 1.00
The number of cigarettes 10 (4, 20) 20 (12.5, 20) 0.20
smoked per day, median (IOR)
Alcohol drinking, n(%)
Drinking < than 6 glasses/weeks 40 (81.60) 39 (79.6) 0.79
Drinking 6 glasses/week 9 (18.4) 10 (20.4)

Data were analyzed with Chi-square test, Independent t-test and Mann-Whitney, *statistically significant at the

0.05 level (QL=0.5)



69

4.2 Level of body composition (visceral fat, waist circumference) and knowledge

score of health education at baseline among both groups

Body composition of 15 parameters and health education questionnaires
consisted of two issues: health education knowledge and health education attitudes
which were compared in both groups.

The results at baseline of body composition and health education scores of
the intervention group and the control group found had no statistically significant
difference (p>0.05).

The body composition parameters (mean +SD) in the intervention group
were shown in Table 2. The Body Weight was at 83.65+10.79 kilograms; the Body
Mass Index was at 28.5113.O8kitogram/m2; the Waist Circumference was at
40.41+2.92 centimeters; the Hip circumference was at 40.79+2.35 centimeters; the
Waist Hip Ratio was at 0.96+0.04 centimeters; the percent of Fat was at 26.09+4.32
Percent; the Fat mass was at 22.18+6.21 kilograms; the Fat Free Mass was at
61.40+6.95 kilograms; the Muscle Mass was at 58.41+6.35 kilograms; the Total Body
Water was at 43.63+5.35 kilograms; the percent of total Body Water was at
52.32+3.19 percent; the Bone Mass was at 3.18 +0.32 kilograms; the BMR was at
7328.04+917.38(KJ), the Visceral Fat was at 13.49+2.14; the Percent of Degree of
Obesity was at 30.07+13.70 Percent; the knowledge of health education was at
12.61+6.14points and the attitudes of health education were at 24.76+4.79 points.

The body composition parameters (mean +SD) in the control group were
shown in Table 2. The Body Weight was at 80.90+11.54 kilograms; the Body Mass
Index was at 27.42+3.74 kilogram/mz; the Waist Circumference was at 39.33+3.12
centimeters; the Hip circumference was at 41.28+2.56 centimeters; the Waist Hip
Ratio was at 0.95+0.04 centimeters; the Percent of Fat was at 25.82+4.63 Percent; the

Fat mass was at 21.34+6.79 kilograms; the Fat Free Mass was at 59.58+5.58 kilograms;
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the Muscle Mass was at 56.48+5.30 kilograms; Total Body Water was at 41.73+4.57
kilograms; the Percent of Total Body Water was at 51.62+3.47 Percent; the Bone
Mass was at 3.09 +0.28 kilograms; the BMR was at 7057.41(KJ)+781.54; the Visceral
Fat was at 13.00+2.59; the Percent of Degree of Obesity was at 26.95+17.48 Percent;
the knowledge of health education was at 13.20+6.02 points and the attitudes of
health education were at 25.27+4.63 points.

The results showed that all the body composition parameters and health
education scores of both groups (mean + SD) had no significant difference at
baseline. The Body Weight was (p=0.23); the Body Mass Index was (p=0.12); the Waist
Circumference was (p=0.25); the Hip circumference was (p=0.30); the Waist Hip Ratio
was (p=0.46); the Percent of Fat was (p=0.77); the Fat Mass was (p=0.53); the Fat Free
Mass was (p=0.16); the Muscle Mass was (p=0.10); Total Body Water was (p=0.06); the
Percent of Total Body Water was (p=0.30); the Bone Mass was (p=0.12); the BMR (KJ)
was (p=0.12); the Visceral Fat was (p=0.12); the Percent of Degree of Obesity was
(p=0.95); the health education of knowledge and attitudes was (p=0.63)and (p=0.59)

respectively.



Table 2. Comparison (mean+SD) of the body composition of 15 parameters and
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health education consisted of two issues between intervention and control group at

baseline

Baseline

Intervention Control

Outcome variables p-value
(n=49) (n=49)
mean=SD mean+SD

Body composition:
Weight (kg) 83.65+10.79 80.90+11.54 0.23
BMI (kg/m?) 28.51+3.08 27.42+3.74 0.12
Waist circumference (cm) 40.41+£2.92 39.33+3.12 0.25
Hip circumference (cm) 41.79+2.35 41.28+2.56 0.31
WHR(cm) 0.96+0.04 0.95+0.04 0.46
Fat (%) 26.09+4.32 25.82+4.63 0.77
Fat Mass (Kg) 22.18+6.21 21.34+6.79 0.53
FFM (Kg) 61.40+6.95 59.58+5.58 0.16
Muscle Mass (Kg) 58.41+6.35 56.48+5.30 0.10
TBW (Kg) 43.63+5.35 41.73+4.57 0.06
TBW (%) 52.32+3.19 51.62+3.47 0.30
Bone Mass (Kg) 3.18+0.32 3.09+0.28 0.12
BMR (KJ) 7,328.04+917.38 7,057.41+£781.54 0.12
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Outcome variables Baseline p-value
Visceral Fat rating 13.49+2.14 13.00+2.59 0.12
Degree of Obesity (%) 30.07+13.70 26.95+17.48 0.95
Health education

Knowledge score 12.61+6.14 13.20+6.02 0.63
Attitude score 24.76+4.79 25.27+4.63 0.59

Data were analyzed with Independent simple t-test. p-value compare between-group*statistically significant at

the 0.05 level (01=0.5)
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4.3 Comparison within group, between group and interaction between group
and time of the visceral fat and waist circumference, and the knowledge scores

in intervention group and control group at baseline, 3-month, and 6-month

The effect of six-month aerobic exercise and health education program
intervention on body composition to reduce visceral fat and waist circumference
among army male officers at support office Armed Forces Development Command:

Quasi-experimental study.

This study focused on the research objectives which investigated only body
compositions namely waist circumference, the visceral fat and only the knowledge
scores of health education in Table 3. The comparison (mean+SD) within groups,
between groups and the interactions between groups and time at baseline, 3-month,

and 6-month
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4.3.1 The waist circumference, the visceral fat and the knowledge scores

(mean £SD) within the intervention group

Comparison of waist circumference, the visceral fat and the knowledge scores

(mean +SD) within intervention group and control group was shown in Table 3.

The Waist Circumference at baseline was at 40.41+2.92, decreased to
38.80+2.99 at three-month, decreased to 38.35+2.83 at six-month; it had statistically
significant decrease (p<0.001%).

The Visceral Fat was at baseline was at 13.49+2.14, decreased to 13.08+2.27
at three-month, decreased to 12.82+2.36 at six-month; it had statistically significant
decrease (p<0.001%)

The knowledge scores at baseline were at 12.61+6.14, increased to
26.71+£5.86 at three-month, increased to 28.00+4.46 at six-month; it had statistically
significant increase (p<0.001%).

The interactions of the Waist Circumference and the Visceral Fat at
baseline, three-month, and six-month was decreased continuously with statistically
significant difference (p=0.001*) while the knowledge scores of health education at
all three time periods: baseline, three-month, six-month, was increased continuously

with statistically significant difference (p=0.001%).
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4.3.2 The waist circumference, the visceral fat and the knowledge scores

(mean #SD) within the control group

The Waist Circumference at baseline was at 39.33+3.12, increased to
39.44+3.21 at three-month and increased to 39.89+3.26 at six-month with statistically
significant increase (p<0.001%).

The Visceral Fat was at baseline was at 13.00+2.59, increased to 13.18+2.50 at
three-month and increased to 13.43+2.42 at six-month with statistically significant
increase (p<0.001%).

The knowledge scores at baseline were 13.20+6.02, increased slightly to
13.47+5.04 at three-month and remained stable at 13.47+5.04 at six-month
(p=0.119).

The interactions of the Waist Circumference at all three time periods:
baseline, three-month, six-month was increased continuously with statistically
significant difference (p=0.001*). The interactions of the Visceral Fat at baseline to
three-month had no statistically significant difference but the interaction from three-
month to six-month and baseline to six-month was increased with statistically
significant difference (p=0.001%*). The interactions of the knowledge scores at all three

time periods: baseline, three-month, six-month had no statistically significant.



Table 3. Comparison of waist circumference, the visceral fat and the knowledge

scores (mean +SD) within intervention group and control group
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Baseline 3-month 6-month
p-value p-value
(n=49) (n=49) (n=49)
(b) (a)
mean+SD mean=SD mean+SD
Waist circumference:
Intervention 40.41+2.92%Y  38.80+2.99% 38.35+2.83"* <0.001*
<0.001*
Control 39.33+3.12%Y  39.47+3.21%* 39.89+3.26" <0.001*
Visceral fat:
Intervention 13.49+2.14%  13.08+2.27%° 12.82+2.36"* <0.001*
<0.001*
Control 13.00+2.59*  13.18+2.50 13.43+2.42% <0.001*
Knowledge
score:
Intervention 12.61+6.14% 26.71+5.86°° 28.00+4.46"* <0.001*
<0.001*
Control 13.20+6.02 13.47+5.04 13.47+5.04 0.199

Data were analyzed with two-way repeated measures ANOVA: Multiple Comparisons, Post-hoc Bonferroni.

Independent simple t-test. *Statistically significant at the 0.05 level (Ol=0.5) P-value (a) interaction between

group*time, P-value (b) compare within-group (the symbols of x, y, and z mean possible pairs after ANOVA - post-

hoc tests).
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4.3.3 The waist circumference, the visceral fat and the knowledge scores

(mean £SD) between the intervention group and the control group

Comparison of waist circumference, the visceral fat and the knowledge scores
(mean +SD) between intervention group and control group was shown in Table 4.

The waist circumference at baseline, three-month had no statistical difference
(p=0.246), (p=0.286) respectively; however, the intervention group was decreased
while the control group was increased. This made the statistical values at six-month
have statistical difference with statistical significance (p=0.014).

The visceral fat at baseline, three-month, six-month had no statistical
difference (p=0.310), (p=0.833), (p=0.207) respectively.

The knowledge scores at baseline had no statistical difference (p=0.631)
however, the scores at three-month and six-month had statistically significant

difference (p<0.001*), (p<0.001%) respectively.



Table 4. Comparison of waist circumference, the visceral fat and the knowledge

scores (mean +SD) between intervention group and control group

Baseline 3-month 6-month
(n=49) (n=49) (n=49)
meanxSD mean+SD mean+SD
Waist circumference:
Intervention 40.41+2.92" 38.80+2.99** 38.35+2.83"*

Control 39.334312%  39.474321%  39.89+3.26%
p-value (c) 0.246 0.286 0.014*
Visceral fat:

Intervention 13.49+2.14 13.08+2.27"* 12.82+2.36"*
Control 13.00+2.59* 13.18+2.50” 13.43+2.42
p-value (c) 0.310 0.833 0.207
Knowledge score:

Intervention 12.61+6.14 26.71+5.86"* 28.00+4.46"*
Control 13.20+6.02 13.47+5.04 13.47+5.04
p-value (c) 0.631 <0.001* <0.001*

Data were analyzed with two-way repeated measures ANOVA: Multiple Comparisons, Post-hoc Bonferroni.
Independent simple t-test. *Statistically significant at the 0.05 level (Q=0.5), P-value (the symbols of x, y, and z

mean possible pairs after ANOVA - post-hoc tests) and P-value (c) compare between groups.
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4.4 The mean change of waist circumference, visceral fat and health education
scores (mean+SD) between Intervention group and Control group at baseline,

three-month, six-month.

The mean change of waist circumference, visceral fat and health education
scores (mean+SD) between intervention group and control group at baseline, three-

month, six-month was shown in Table 5.

The comparison of mean differences of the waist circumference, the visceral
Fat and the knowledge scores of health education between the intervention group
and the control group found that the waist circumference and the visceral fat in the
intervention group was decreased while those in the control group was increased,;
the knowledge scores of health education in the intervention group was increased
whereas those of the control group at baseline to three-month, at baseline to six-
month was very slightly increased and remained stable at three-month to six-month.

The mean differences (m ean+SD) of the waist circumference in the
intervention group at baseline to three-month was decreased to (-1.24+0.74), at
three-month to six-month was decreased to (-0.44+0.55) and at baseline to six-
month was decreased to (-1.69+0.77) whereas the control group at baseline to three-
month was increased to 0.14+0.29, at three-month to six-month was increased to
0.42+0.50 and at baseline to six-month was increased to 0.56+0.52. The mean
change of the waist circumference from baseline to six-month between the
intervention group and the control group was 1.54 centimeters.

The mean differences (mean+SD) of the visceral fat in the intervention group
at baseline to three-month was decreased to (- 0.41+0.86), at three-month to six-
month was decreased to (-0.27+0.60) and at baseline to six-month was decreased to
(-0.67+1.05) whereas the control group at baseline to three-month was increased to

0.18+0.37, at three-month to six-month was increased to 0.24+0.63 and at baseline
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to six-month was increased to 0.43+0.84. The mean change of the visceral fat from
baseline to six-month between the intervention group and the control group was
0.61.

The mean differences (mean+SD) of the knowledge scores on health
education in the intervention group at baseline to three-month was increased to
14.10+7.11, at three-month to six-month was increased to 1.29+2.99 and at baseline
to six-month was increased to 15.39+6.73 whereas the control group at baseline to
three-month was increased slightly to 0.27+1.43, at three-month to six-month was
remained the same at 0.00+0.00 and at baseline to six-month was increased very
slightly to 0.26+1.43. The mean change of the knowledge scores on health education
from baseline to six-month between the intervention group and the control group

was 14.53 points.
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Table 5. The mean change of waist circumference, visceral fat and health education

scores (mean+SD) between intervention group and control group at baseline, three-

month, six-month.

Baseline - Three-Month Baseline —
Three-Month Six-Month Six-Month
p-value
(n=49) (n=49) (n=49)
mean+SD mean+SD mean+SD
Waist circumference:
Intervention -1.24+0.74 -0.44+0.55 -1.69+0.77 <0.001*
Control 0.14+0.29 0.42+0.50 0.56+0.52 <0.001*
p-value <0.001* <0.001* <0.001*
Visceral fat:
Intervention - 0.41+0.86 -0.27+0.60 -0.67+1.05 <0.001*
Control 0.18+0.37 0.24+0.63 0.43+0.84 <0.001*
p-value (c) <0.001* <0.001* <0.001*
Knowledge score:
Intervention 14.10+7.11 1.29+2.99 15.39+6.73 <0.001*
Control 0.27+1.43 0.00+0.00 0.26+1.43 0.199
p-value (c) <0.001* <0.001* <0.001*

Data were analyzed with independent simple t-test. *Statistically significant at the 0.05 level (0l=0.5)
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CHAPTER V
DISCUSSION

The objective of this research was to evaluate the effects of six-month
aerobic exercise and health education program intervention on body composition to
reduce visceral fat and waist circumference among army male officers at Support
Office Armed Forces Development Command in Bangkok using quasi-experimental
study of pre-test and post-test design between two groups with similar
characteristics. This program required 24 weeks for the participants to complete.
According to the inclusion criteria, participants who had BMI more than 23 kg/m? or
the waist to hip ratio more than 0.9, aged between 35 and 45 years old, had their
own smart phones which could use Line application, physically healthy to do
exercise and willing to participate were selected to participate in this research. One
hundred and ten participants from 55 of intervention group and 55 of control group
were selected by purposive sampling techniques.

Body composition measured by TANITA Body composition Analyzer DC-360
consisted of 15 parameters and Questionnaires were measured in both groups (pre-
test) at baseline. Only in the intervention group were divided into 9 groups; one
group consisting of 6-7 participants including the trained researchers’ assistants as the
team leaders who motivated, received feedbacks or suggestions from the
participants, summarized them within their own groups and sent them together with
group photos to the researchers’ team through Line application. Unfortunately, there
were unexpected situations after 21°' weeks of this program due to the pandemic
situation under Thai Government Gazette issue 1 which followed WHO
announcement on COVID-19 [137]. However, the intervention group can continue to
do the exercise during 21" to 24" weeks at their own department/area under the

supervision of the team leaders and researcher through Line application which is the
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advantage of our developed intervention program in this an-expected situation while
the participants in the control group can do their leisure activities of their own
choices depending on their schedules at any places from 21" to 24™ weeks. After the
program, there were a total number of 12 dropouts from both groups (6 dropouts

each) therefore; there were total 98 participants, 49 participants in each group.

This chapter presents the topics of discussion based on the results in this

study below.

5.1 Level of body composition (visceral fat, waist circumference) and knowledge
score of health education at baseline among both groups.

5.2 The effects of six-month aerobic exercise and health education program
intervention on body composition to reduce visceral fat and waist circumference
among army male officers at Support Office Armed Forces Development
Command

53 The effects of six-month aerobic exercise and health education program

intervention on body composition to “reduce visceral fat”
5.4 The effects of six-month aerobic exercise and health education program

intervention on body composition to “reduce waist circumference”

5.5 The effects of six-month aerobic exercise and health education program

intervention to “increase knowledge scores”
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5.1 Level of body composition (visceral fat, waist circumference) and knowledge

score of health education at baseline among both groups.

The results showed that all the body composition parameters and health

education scores of both groups (mean + SD) had no significant difference at
baseline among both groups. Due to the general characteristics of the selected
participants were similar and the main responsibilities jobs of all participants were
computers staffs and processing paper documents during office hours from 8.00 to
16.00 during Mondays to Fridays, thus, the body composition parameters (Body
Weight, Body Mass Index, Waist Circumference, Hip circumference, Waist Hip Ratio,
Percent of Fat, Fat Mass, Fat Free Mass, Muscle Mass, Total Body Water, Percent of
Total Body Water, Bone Mass, BMR (KJ), Visceral Fat, and Percent of Degree of
Obesity) and the knowledge at baseline among both groups also quite similar.
From birth to adulthood, the chemical maturation of lean mass, a crucial part of
body composition, happens but the relative ratio of the three major components
namely water, protein and mineral changes depending on age and pubertal status.
Body composition and growth are major components of health among individuals
and populations. The significance of body fat for short-term and long-term health has
become more central due to the widespread epidemic of overweight and obesity in
children and adults [55].

Body composition is a health-related component of physical fitness which
applies to body weight and relative amount of muscle, fat, bone, and other
important tissues of the body. The components are limited to fat and lean body
mass (or fat free mass) and expressed as relative (percentage) and absolute
(kilograms) [56]. Body composition stands for the components which make up the
human body. So, body composition techniques tend to be much more accurate

evaluations of the body compared to human weight or BMI. Such techniques could
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be used to reveal the relative proportion of fat and lean mass in the body [57] and

to evaluate training or effectiveness of nutritional intervention [58].

5.2 The effects of six-month aerobic exercise and health education program
intervention on body composition to reduce visceral fat and waist
circumference among army male officers at Support Office Armed Forces

Development Command

The objectives of this study were focused on the body compositions (waist
circumference and the visceral fat) and the knowledge scores of health education as
shown in Table 3. The comparison (mean+ SD) within groups, between groups and
the interactions between groups at baseline, 3-month, and 6-month indicated that
body composition in the intervention group was improved. Body composition is a
health-related component of physical fitness which applies to body weight and
relative amount of muscle, fat, bone and other important tissues of the body. The
components are limited to fat and lean body mass (or fat free mass) and expressed
as relative (percentage) and absolute (kilograms) (56). Body composition stands for
the components which make up the human body. So, body composition techniques
tend to be much more accurate evaluations of the body compared to human weight
or BMI. Such techniques could be used to reveal the relative proportion of fat and
lean mass in the body (57) and to evaluate training or effectiveness of nutritional
intervention (58). The significance of body fat for short-term and long-term health
has become more central due to the widespread epidemic of overweight and
obesity in children and adults (55). One of the systematic reviews investigated
obesity, weight loss program, body composition and the effects of an aerobic
exercise program without hypocaloric diet on body composition to reduce visceral

fat (23).
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5.3. The effects of six-month aerobic exercise and health education program

intervention on body composition to “reduce visceral fat”

This study found that the interactions of the visceral fat at all three time
periods: baseline, three-month, six-month was decreased continuously with
statistically significant difference (p=0.001%). The visceral fat at baseline, three-month,
six-month had no statistical difference (p=0.310), (p=0.833), (p=0.207) respectively as
shown in Table 4.

The mean differences (mean+SD) of the visceral fat in the intervention group
at baseline to three-month decreased to (- 0.41+0.86), at three-month to six-month
decreased to (-0.27+0.60) and at baseline to six-month decreased to (-0.67+1.05)
whereas the control group at baseline to three-month increased to 0.18+0.37, at
three-month to six-month increased to 0.24+0.63 and at baseline to six-month
increased to 0.43+0.84. The mean change of the visceral fat from baseline to six-
month between the intervention group and the control group was 0.61.

The intervention materials directly affected to body composition to “reduce
visceral fat”. There are some studies stated that when the human body stores excess
fat, individuals with excess fat may become overweight and the risks of death will
increase sharply (65). In fact, excess body fat could cause the condition of being
overweight and obesity. It should be noted that being overweight does not mean an
excess of body fat since body weight can consist of many factors such as body fat,
muscle, bone density and water content. Therefore, highly muscular individuals are
often classified as overweight (63, 64). A previous study on visceral fat and insulin
resistance showed that white adipose tissue facilitates metabolic regulation by
producing a wide range of hormones and cytokines known as adipokines. The
quantity of adipokines created by adipose tissue in obese patients is both directly

and indirectly associated with obesity-related pathology including cardiovascular
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disease, type 2 diabetes and inflammatory reaction. One of the mechanisms
involving obesity, diabetes and cardiovascular diseases is inflammation found in
visceral adipose tissue. The researchers proposed that obesity could be treated by
conservative or non-surgical approaches or surgical bariatric procedures. Conservative
approaches are considered as complex therapies which encompass cognitive
behavioral therapy, diet therapy, nutritional education, more physical activity and
pharmacotherapy. In contrast, surgical bariatric procedures could be performed only
when body mass index value had to be over 40 or at least over 35 for the cases of
serious obesity-related comorbidities [69].

The reserve body fat offers a supply of fuel ready to use by the body. The
excess body fat is an extra amount of fat which is over the combination of the
essential and reserve body fat could cause the risk of serious health problems

including diabetes, strokes, heart attack and some forms of cancer.
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5.4 The effects of six-month aerobic exercise and health education program

intervention on body composition to “reduce waist circumference”

This study found that the interactions of the waist circumference at all three
time periods: baseline, three-month, six-month was decreased continuously with
statistically significant difference (p=0.001*) as shown in Table 4. The waist
circumference at baseline, three-month had no statistical difference (p=0.246),
(p=0.286) respectively; however, the intervention group was decreased while the
control group was increased. This made the statistical values at six-month had
statistical difference with statistical significance (p=0.014). The mean differences
(Mean+SD) of the waist circumference in the intervention group at baseline to three-
month decreased to (-1.24+0.74), at three-month to six-month decreased to (-
0.44+0.55) and at baseline to six-month decreased to (-1.69+0.77) whereas the
control group at baseline to three-month increased to 0.14+0.29, at three-month to
six-month increased to 0.42+0.50 and at baseline to six-month increased to
0.56+0.52. The mean change of the waist circumference from baseline to six-month
between the intervention group and the control group was 1.54 centimeters.

The intervention materials directly affected to body composition to “reduce
waist circumference”. There are some studies stated that waist circumference could
provide a basic measure of central fatness, which may be used as a predictor of
negative outcomes including lipid profile or insulin resistance better than total fat. In
adults, waist-hip ratio tends to be independently related to morbidity after the
change for relative weight. So, the combination of relative weight and body shape
offers a better estimate of the morbidity risks than either one only (71, 72).
Individuals with higher percentiles for waist circumference are classified as obese
with higher risks for morbidity particularly type two diabetes and metabolic

syndrome and mortality (73). The standard formula of measuring waist circumference
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is individual height divided by two. The study conducted the prediction of whole-
body fat percentage and visceral adipose tissue mass from five anthropometric
variables including BMI, WHtR, waist-to-height ratio, waist circumference and waist-to-
hip ratio. The researchers concluded that the best predictor of both %FM and VAT
mass in men and women was WHtR (the waist-height ratio) determined by dividing
individual’s waist by his height. The WHtR metric could offer many advantages. It
could be easier to calculate than BMI and it may work for general populations
recardless of their age, race or gender. An individual can use a measuring tape or
string to measure his height and fold it in half and check to see if it fits around his

waist (74).
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5.5 The effects of six-month aerobic exercise and health education program

intervention to “increase knowledge scores”

The knowledge scores at all three time periods: baseline, three-month, six-
month had not statistically significant as shown in Table 3. The knowledge scores of
health education was increased continuously with statistically significant difference
(p=0.001%*). The knowledge scores at baseline had no statistical difference (p=0.631);
however, the scores at three-month and six-month had statistically significant
difference (p<0.001%), (p<0.001*) respectively as shown in Table 4.

The mean differences (mean+SD) of the knowledge scores on health
education in the intervention group at baseline to three-month increased to
14.10+7.11, at three-month to six-month increased to 1.29+2.99 and at baseline to
six-month increased to 15.39+6.73 whereas the control group at baseline to three-
month increased slightly to 0.27+1.43, at three-month to six-month was remained
the same at 0.00+0.00 and at baseline to six-month was increased very slightly to
0.26+1.43. The mean change of the knowledge scores on health education from
baseline to six-month between the intervention group and the control group was
14.53 points

The intervention materials directly affected to increase knowledge scores.
There are some studies stated that knowledge means familiarity, awareness or
understanding of someone or something such as fact, information, descriptions or
skills through experience or education by perceiving, discovering, or learning. It also
means a theoretical or practical understanding of a subject. It can be implicit or
explicit, formal or systematic. Health-related knowledge gains involved more
knowledge on safety, nutrition, hygiene, security, the harm of tobacco, how to avoid
injuries and psychological knowledge including how to relieve anxiety and what is

normal and abnormal (101).
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Health education involves the continuum from disease prevention and
promotion of optimal health to the detection of illness to treatment, rehabilitation,
and long-term care. It encompasses infectious and chronic diseases together with
attention to environmental issues. Health education can be promoted in most
settings such as universities, schools, hospitals, shopping malls through mass media,
the internet, and in health departments at all levels of government. Health
education constitutes not only instructional activities and strategies to change
individual health behavior but also organizational efforts, policy initiatives, economic
supports, environmental activities, mass media and community-level programs. There
are 5 levels of influence over health-related behaviors and conditions: 1)
intrapersonal, or individual factors; 2) interpersonal factors; 3) institutional or
organizational factors; 4) community factors and 5) public-policy factors [97].
Moreover, behavior affects and is affected by the social environment [97]. Health
education mainly focuses on health behavior, which is a significant dependent
variable in most research on the effect of health education intervention strategies.
So, positive, informed changes in health behavior are the ultimate objectives of
health education programs [98]. Health behavior refers to the actions of individuals,
groups, and organizations as well as their determinants, correlates and consequences
including social change, policy development and implementation, improved coping
skills and better quality of life. Another definition of health behavior is those
personal attributes including beliefs, expectations, motives, values, perceptions and
other cognitive elements; personality characteristics namely affective and emotional
states and traits as well as overt behavior patterns, actions and habits related to

health maintenance, health restoration and health improvement [98].
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CHAPTER VI
CONCLUSION

6.1 Conclusion

The study was conducted to evaluate the effects of six-month aerobic
exercise and health education program intervention on body composition to reduce
visceral fat and waist circumference among army male officers at Support Office
Armed Forces Development Command.

The intervention program was effective in reducing visceral fat and waist
circumference significantly while increasing the knowledge scores of health education
significantly in the intervention group.

The combination of standard health status and innovative technology called
BIA- could help the intervention group feel more motivated, gain better
understanding and share mutual goals. This program integrated the knowledge on
health education plus exercise types without any equipment, in which the
participants could find relevant information through classroom, Line application and
have self-evaluation related to the research objective.

The general characteristics, the body compositions parameters and health
education scores in both groups at baseline were compared and the results found
that both groups were similar and had no statistically significant difference (p>0.05).
According to the objectives, this study found that the interactions of the visceral fat
at all three time periods: baseline, three-month, six-month caused it to decrease
continuously with statistically significant difference (p=0.001%).

The visceral fat at baseline, three-month, six-month had no statistical
difference (p=0.310), (p=0.833), (p=0.207) respectively. This study found that the

interactions of the waist circumference at all three time periods: baseline, three-
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month, six-month caused it to decrease continuously with statistically significant
difference (p=0.001*). This study found that the interactions of the knowledge scores
at all three time periods: baseline, three-month, six-month had not statistically

significant.

6.2 Limitations of this study

1. This study could not be generalized into elderly adults and/or people
diagnosed with some chronic diseases affecting the exercise which must be done
under the doctor’s supervision.

2. The intervention was only conducted on army male officers at Support
Office Armed Forces Development Command. Consequently, it results in the short-
term effect which we cannot conclude our intervention has sustainability.

3. The personal budget was allocated for this study.

4. The study was conducted in the group of willing volunteers. So, it did not

cover other groups.

6.3 Recommendations of this study

1. This research was the first studies which integrated innovative technology
called BIA among overweight army male officers in Bangkok.

2. This study could reduce the KPI of standard health status (Waist
Circumference) of the government campaigns and integrate innovative technology
called BIA so that the participants felt more motivated, gained better understanding
and shared mutual goals in maintaining better health status leading to normal and

healthy body compositions based on the results.
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3. We could continue to do the exercise and apply the plate model by
themselves. This program integrated the knowledge on health education plus
exercise types without any equipment, in which the participants could find relevant

information and have self-evaluation suitable for social distancing

6.4 Benefit of this study

1. Participants should be more physically active and can improve their
physical health under better shape from reducing visceral fat and waist
circumference and better body composition according to the literature review on
health behavior divided into 3 categories which include preventive health behavior,
illness behavior and sick-role behavior.

2. This study was focused on preventive health behavior which means any
activity performed by a person who believes in himself to be healthy and its purpose
of preventing or detecting illness in an asymptomatic state.

3. The understanding and the individual actions of preventive health behavior
can reduce the problems of unhealthy body compositions which will cause the
diseases because of excess fat particularly visceral fat.

4. Based on the literature review of 5 levels of influence over health-related
behaviors and conditions after the six-month intervention program from this study of
health education and exercise, the participants will1) understand how to learn and
gain attitudes, skills and knowledge to prevent and return to exercise correctly and
continuously or when they find that they gain weight for health benefits as their
intrinsic motivation as intrapersonal, or individual factors.

5. Their intrinsic motivation as intrapersonal factors will create the interaction

and bonding between group members and group leaders and among groups from
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every department of the same building who have similar activities, workloads and
the same career paths (from the intervention group) as interpersonal factors.

6. The six-month intervention program was promoted the interaction and
bonding between healthy groups from different departments as interpersonal factors
leading to institutions as institutional or organizational factors.

7. The strong and determined healthy groups from different departments as
interpersonal factors will lead to institutions will transform into community as
community factors.

8. The strong and determined community as community factor will satisfy
their policies as public-policy factors which will become stable and sustainable.

9. This study may reduce the cost of medical treatment, nursing care as well

as medication and result in good health and sustainability.
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Appendix B

Questionnaire (English version)

Part I. Socio-demographic and Socio-economic questionnaire (15 items).
Full in the blank or mark v in the blank that consist with your data.

1. Age ....... Years

5. Waist and hip ratio ( ) specify......... () uncertain
6. Education
() high school () Dipoma () Bachelor’s degree or higher
7. Marital status

( )single () married () separate/ divorce/widow
8. Family of income

() 15,000 -25,000 Baht () 25,001-35,000 Baht. ( ) 35,001-45,000 Baht.
9. Affiliation

() Office of the chief of Defense forces

() Office of Armed Force development command

() Office of Maintenance.

() Office of joint civil affaires



() Office of Medical support
() Office of joint intelligence
() Office of joint personal
() Office of joint of communication
() Office of Technician
() Office of finance department
10. Smoking
() non smoking
() Quit Smoking (' what kind of cigarette) .............
How long ........ year.......month
() Smoking ( what kind of cigarette) .............
How many (per day)........
11. Alcohol consumption
() non-alcohol drinking ( ) 1-6 glasses/week ( ) more than 6 glasses/week
12. How often of exercise per week.

( ) non-exercise () At least 1 time/ week () At least 2-3times a week
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Please skip question 13-14. If you answered that you didn't exercise regularly

every week.
13. Normally, if you go to exercise, who would you go with? / How many people are
you exercising with?
() Alone
() Going with family or friend between 2-4 person
() Going with family or group friend more than 5 person
14. What exercise did you do on Wednesday afternoon? (Army sport day)

(Answer more than one question)

no Type of sport Remark
1 walk
2 jogging
3 spin
4 Playing sports such as table tennis,
badminton, tennis, football, etc
5 Other please remark
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15.Where do you ¢go to exercise?

( Jat home () sports Center or Fitness  ( )Public Garden /Park near the house

Part Il. Health education questionnaires of the intervention program (70 items) on 2

issues:

2.1 Health education knowledge questionnaires (30 items)

2.2 Health attitudes and behaviors questionnaires (40 items)

2.1 Health education knowledge questionnaires (30 items): related to

2.1.1 Body composition, body composition analyzer, body fat, risk of excess fat and

visceral fat, Total energy Expenditure (TDEE), Basal Metabolic Rate (BMR) (10 items).

2.1.2 Food choices and plate model 2:1:1 (10 items).

2.1.3 Exercise (10 items).



Fill in the blank or mark v that is the correct answer.
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No

Question

2.1.1 Body composition, body composition
analyzer, body fat, risk of excess fat and
visceral fat, Total energy Expenditure (TDEE),

Basal Metabolic Rate (BMR)

True

False

Not

sure

The BMI is defined as the body mass divided by
the square of the body height, and s
universally expressed in units of kg/m?, resulting
from mass in kilograms and height in meters

(BMI= 18.5-22.9 is the normal weight)

Body composition is a health-related
component of physical fithess which applies to
body weight and relative amount of muscle, fat,

bone and other important tissues of the body.

Body Composition Analyzer is the measurement
tool which develops technology for measuring
Visceral Adipose Tissue (VAT) accumulation risk

by Bioelectrical Impedance Analysis (BIA) by
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measuring the resistance of low electrical

voltage (1-2 volts) found in body tissues

The total weight of body fat can be subdivided
into three separate categories. All three

categories of body fat are bad.

To reduce fat in the abdomen, should pay
attention to Get enough sleep at seven o'clock
a day, drink enough water calculated from body
weight divided by two, eating a balanced diet.

And exercise correctly and appropriately

Three separate categories consist of essential
fat to protect the body from infectious diseases,
reserve fat to provide a reservoir of fuel and
excess fat. Excess fat is over the combination of

essential body fat plus reserve body fat.

Visceral fat or Visceral Adipose Tissue (VAT) is
the fat located in abdominal area. High levels
of visceral fat and trunk fat are significantly

proven to be associated with increased risk of
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developing lifestyle-related diseases such as

metabolic syndrome and diabetes type 2.

The standard formula of measuring waist

circumference is individual height divided by 2.

In particular, physical exercise which is a good
way to reduce visceral fat should include cardio
exercise such as running, swimming and
strength training such as squats, high knees,

planks, Jumping jack and pushups

10

Weight loss planning That exceeds standards

To be successful, it is necessary to understand
the daily balance of energy and energy intake.
Therefore, the basal metabolic rate (BMR) and
the extra energy that is generated from daily
activities (TDEE) must be balanced with the

energy received.

No

Question

2.1.2 Food choices and plate model (2:1:1)

True

False

Not

sure
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11

Sweetened beverages or sugar-extracted juices,
soft drinks, sweet drinks, sweet herbal juices,
coffee and sweet iced tea can affect overweight

if: Drink 2-3 days a week (Begin risk)

Drink 4-5 days a week (at risk) and drinking 6-7

days a week (very risky)

12

The consumption of food and the appropriate
amount of calories for each person Means that
all types of food should be properly and
completely controlled according to the
principles of nutrition and correct dietary habits
after Consideration of dietary intake is a simple
matter starting with gender, height, weight, age
and daily activities combined with the

calculation of food per meal?

13

Plate. model is recommended  food
consumption/plate/meal  which  consists 2
portions of vegetables, 1 portion of rice and 1

portion of lean meat/plate and the food is still
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delicious but more vegetables are added. (Aroi-

Thea-Derm-Pherm-Term-Khu-Phak)

14

Thailand has a food model for one dish. / Per
meal. The dish is 9 inches in size and the 2: 1: 1
recipe has been modified from a model from
the United States called MyPlate for use in Thai

food culture such as serving with curry rice.

15 | Plate model can be added by a small plate of
not too sweet but fresh fruit such as gsuava and
apple after each meal.

16 | The food based on plate model can provide

400 calories/meal

17

High levels of visceral fat and trunk fat are
significantly proven to be associated with
increased risk of developing lifestyle-related
diseases such as metabolic syndrome and
diabetes type two. Aerobic exercise can reduce
the risk but the combination of exercise and

plate model can be more sustainable for the
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prevention against the risk.

18

Plate model (2:1:1 ratio) means two portions of
vegetables, one portion of rice and 1 portion of

lean meat/plate

So, One portion of rice or wheat can be whole
grain rice, sticky rice, noodle and whole g¢rain

bread

19

Plate model (2:1:1 ratio) means two portions of
vegetables, one portion of rice and 1 portion of

lean meat/plate

So, one portion of lean meat can be meat
without skin or fat, fish seafood, chicken
without skin, eggs and soybeans. Bacon, ham,
and pork belly are not included in one portion

of meat based on plate model (2:1:1 ratio).

20

In Thailand, the 2:1:1 plate model was adapted
from the US’s Model called MyPlate to apply it
to Thai food culture such as one single serving

of rice with curry. One single serving portion will
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be a 9-inch plate divided into 4 sections: 2
sections of vegetables, 1 section of rice and 1
section of lean meat or protein added up with
one small plate of low-sugar fresh fruits, 1-2

glasses of milk.

No Question True | False | Not
sure
2.1.3 Aerobic Exercise
21 | Environment where people live, work or study
influences  their health status including
overweight.  In  particular,  “obesogenic”
environment promotes people to consume
more but do less physical exercise because
modern technology and facilities facilitate
human living conditions.
22 | One of the most effective methods to lose

weight safely and to stay healthy is doing
physical exercise. So, the suggests that people

should do moderate-intensity exercise for at
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least 150 minutes a week

23

Inactivity ~ particularly  prevalent ~ among
sedentary workers is one of well-established
causes of obesity and a potential to chronic

diseases.

24

A simple but safe method to lose weight safely
and permanently is to do physical exercise. To
lose weight effectively, people need to
incorporate more physical exercise into daily

life

25

The first step to consider when people have to
lose weight is to calculate how many calories
people need to consume every day, people

should skip(TDEE)

26

People who do regular exercise may display the
high level of exercise and motivation based on
intensity, time/duration and frequency of

healthy exercise (FITT).
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27

People should warm up and cool down before
and after doing exercise to reduce possible

injuries.

28

Oxygen-based exercise, also known as aerobic
exercise, in the program consists of strength
training and muscle building, such as using the
body's weight. Is the total weight of balance or
movement and movement that affects the
heart rate faster to the heart rate will increase
by 60% -85% compared to the maximum heart
rate. Which can reduce visceral fat and waist
and prevent chronic diseases such as squat,

jumping jacks, high knee and plank.

29

The Basal Metabolic Rate (BMR) is the rate of
energy expenditure of a person at rest. It is
most of the daily energy use for normal body
cellular homeostasis, cardiac function and other

nerve functions which will function better.

30

The goal of aerobic exercise is to enable the
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body to use the oxygen, with the body

responding as follows:

- The respiratory system will work harder and
stronger In order to bring enough oxygen into
the body enough to purify the blood that

needs more circulation

- The heart rate will be faster in order to pump

blood to the muscles

- Blood vessels will expand. To allow blood to

be fed to various parts of the body efficiently




2.2 Health attitudes and behaviors questionnaires (40 items): related to

2.2.1 Attitude regarding exercise (10 items)

2.2.2 Attitudes about food consumption (10 items)

2.2.3 Exercise-related behaviors (10 items)

2.2.4 Behavior about food consumption (10 items)

Fill mark v in the box that best matches your feelings / opinions of exercise.

No Question Agree | Disagree | Not
sure
2.2.1 Attitude regarding exercise
1 Exercise makes unnecessary expenses.
2 | Healthy people do not need to exercise.
3 | People with congenital diseases should
consult a doctor before exercising.
4 | Exercise increases oxygen consumption and
metabolism in the body.
5 | Exercise should choose the program that is
suitable for gender and age and Proper
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exercise will reduce injuries and will make

you more confident.

6 | The exercise with friends makes exercise
longer.
7 | Should exercise at least 30 minutes at a
time, 3 days per week, Exercise should
consist of 3 sessions: warm up, physical
training and relaxation.
8 | Regular exercise helps to slow down the
deterioration of the body. The benefits of
regular exercise cause less sick leave.
9 | Exercise is a free time to benefit.
10 | Good exercise should have a rest period of
at least 2 days per week.
No Question Agree | Disagree | Not
sure
2.2.2 Attitudes about food consumption
11 | Eating when hungry Will make you eat

more food And receive a lot of nutrients as
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12

You tend to like snacking between meals.

13

You should not drink sweet or fruit drink

such as carbonated water, sweetened

water, sweet green tea, sweet herbal water,

coffee tea, milk ice tea.

14

Men should eat foods that are high in fat to

increase muscle tone.

15

Your salty eating behavior such as add
seasonings/ fish sauce make your life

unhealthy.

16

Environmental factors that determine food
consumption behavior There are physical

factors and social environmental factors.

Physical ~ factors:  facilities  such  as
convenience stores in the community such
as Seven Eleven, Lotus Big C, etc.  Social

environment factors:
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1. Pattern, behavior, traditions Principles of
religion, culture affecting food consumption

behavior.

2. Understanding and use of sufficiency

economy for health occur.

3. Media propaganda in various products.

17 | You add sugar to food and beverages.
Because thinking that sugar makes you feel
fresh
18 | Do you think that warming up the food will
spoil the taste and not tasty?
19 | You like to eat fish more than beef
because you think fish is useful.
20 | You like to eat spicy food because it makes
the food feel delicious and flavorful
No Question Agree | Disagree | Not
sure

2.2.3 Exercise-related behaviors
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21 | You wear clothes that are suitable for
exercise.

22 | You respect the rules and accept the
agency agreement that oversees the place
and conducts exercise.

23 | You do not stop exercising suddenly, will
gradually reduce the speed.

24 | You have exercised after eating for at least
three hours.

25 | You eat foods that are good for exercise.

26 | You stop exercising when your ankles
sprains, bruises and cold compresses with
ice.

27 | You hold your pulse before and after
exercise.

28 | You will exercise until you feel racers, fast

heartbeat
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29 | You stretch out the muscles every time
after exercise.
30 | You have an athlete who is fond and is a
role model for exercising.
No Question Agree | Disagree | Not
sure
2.2.4 Behavior about food consumption
31 | You eat rice alternately with starchy foods
for certain meals.
32 | You often eat unhealthy snacks.
33 | You often eat fast food, such as
hamburgers, pizzerias and donuts.
34 | You eat more than 3 meals a day.
35 | You eat fried food almost every day.
36 | You often eat instant noodles instead of
one main meal.
37 | You often eat pickled fruit.
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38

You often drink alcohol beverages.

39

You eat vegetables and fruits almost every

day.

40

You drink at least 8-10 glasses of clean

water per day.
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Appendix C

Questionnaire (Thai version)
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