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ABSTRACT
Background: Cardiovascular disease (CVD) has become the leading cause of
mortality and morbidity among middle-aged women in Thailand. A preponderance of
evidence supports the conclusion that physical inactivity is a major risk factor for
CVD. Despite increasing support for the benefits of physical activity (PA), some
middle-aged women in urban areas still report a low frequency of participation in
regular exercise or moderate PA. Pender’s health promotion model (1996) offers a
guide for exploring the complex bio-psycho-social processes that motivate an
individual to engage in behaviors directed towards the enhancement of his or her
health. Among Thai women, exercise participation was found to be significantly
associated with the perception of benefits from PA, barriers to PA, self-efficacy, and
social support for exercise. The principle of motivational interviewing (M) as a
proven method to increase positive health behaviors was used to understand and
increase women’s physical activity.
Purposes: The purpose of this study was to test whether a motivational interviewing-
based health coaching program (MI-BHCP) would be feasible, practical, and effective
in a program for promoting physical activity among Thai working women as opposed
to an education-only approach using a health education program (HEP) in their
workplace.
Methods: Fifty-one working women at a large workplace in Bangkok, Thailand were
randomly assigned to either 10 weeks of MI-BHCP or HEP. A mixed-methods
ANOVA was used to test if women in the MI-BHCP would have a greater change in
their PA. The changes in their psycho-social factors including perceived benefits and
barriers to be physically active, perceived social support, and perceived self-efficacy

to overcome barriers over four time measures (baseline, week 8, week 13, and week
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36) were also evaluated. Thematic analysis was used on the qualitative data collected
at week 13, which related to their experience gained while participating in MI-BHCP.
Results: At baseline, 61% of the participants from both groups reported low PA.
Their total minutes for PA and their perceived benefits positively associated with their
perceived social support (r= .29, p<.05; r= .38, p <.01). Their perceived self-
efficacy also positively associated with their perceived benefits (r= .46, p< .01) and
perceived social support from friends and family (r= .37, p<.01; r= .35, p< .05).
Their perceived barriers were negatively associated with their total minutes for PA (r=
-.31, p< .05) and their perceived benefits (r=-.32, p< .05). Analysis of the primary
outcome revealed no statistical changes in the total minutes for PA across four time
points related to the two different coaching styles. The interaction of coaching style
and the use of the pedometer had a small effect on the total minutes for PA across
three time points (F (1, 24) = 1.64, p= .21, &°=.01). Participants in MI-BHCP who
used the pedometer reported higher total minutes for PA at the endpoint than did the
participants who used the pedometer in the HCP. The coaching styles only moderately
affected the number of walking steps over time, F (2, 26) = .76, p= .05, @’=.10, with
the number of steps of participants in MI-BHCP being higher than the number of the
HEP participants at the endpoint. Only the increase of walking steps over times of
participants in both groups was statistically significant, F (2, 26) = 4.85, p= .02,
«’=.07. The findings also showed some small effect of MI-BHCP on the increase of
perceived benefit (F (2, 80) = 1.44, p= .24, ’=.01) and the decrease of perceived
barriers (F (1.8, 71.85) = 1.90, p= .24, &*=.05). The results of the participants in MI-
BHCP group were higher than those of the participants in HEP over time even though
these effects were not statistically significant. The perceived social support of

participants in both groups was statistically increased over time (F (2, 80) = 3.40,
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p= .04, »’=.05) with their perception of social support at the endpoint being higher
than at baseline. The qualitative data also showed that participants in MI-BHCP
clearly perceived the benefits accrued from participating in Ml, and as a result of
these perceived benefits, their motivation to be physically active increased. The
results affirmed that M1 is an appropriate coaching style for use in promoting healthy
behaviors at the workplace in Thailand.

Implication: The data clearly revealed the need to promote physical activity among
middle-age Thai working women. The findings support the conclusion that Ml can be
appropriately used to increase self-efficacy, perceived benefits, and social support as

well as to decrease perceived barriers to activity in working women.

Author: Yupawan Thongtanunam

Approved:

Catherine Salveson, PhD, RN
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CHAPTER 1
Introduction

Worldwide, cardiovascular disease (CVD) is the major cause of death in
women. The burden of CVD among women is increasing as life expectancy continues
to increase and economies become more industrialized in both developed and
developing countries. Cardiovascular disease is also the major cause of death in Thai
women. Death certificate data from the Thailand Health Profile 2005-2007
(Wibulpolprasert, Sirilak, Ekachampaka, Wattanamano, & Taverat, 2007) revealed
that chronic illnesses, including cardiovascular disease, have recently surpassed
communicable diseases as the leading cause of mortality in Thailand. Specifically, in
midlife Thai women, coronary heart disease is reported as the major cause of death.
The transformation from an agriculture society to an industrial society is an important
factor that has an effect on physical activity in Thai women. As reported by the
Thailand National Survey of Health Status (Wibulpolprasert, Siasiriwattana,
Ekachampaka, Wattanamano, & Tavert, 2005), 32% of the women living in the
central part of the country reported physical inactivity and almost 20% of those
women aged 45 to 59 years reported physical inactivity. Furthermore, women in
urban settings reported physical inactivity more frequently than women in rural
setting. Women tended to report higher physical inactivity as they become older.
Impact of Physical Activity on Cardiovascular Disease Prevention

In Western countries, where heart disease has been studied extensively, a
preponderance of evidence supports the fact that physical inactivity is one of the risk
factors for cardiovascular heart disease, specifically for coronary heart disease
(Conroy, Cook, Manson, Buring, & Lee, 2005; Lee, Sesso, Oguma, & Paffenbarger,

2003; Li et al., 2006; Mosca et al., 2007) For example, in one population-based cohort



study of 88,393 women aged 34 to 59 years, 32% of CHD risk in women was
explained by physical inactivity and obesity (Li et al., 2006). Study findings also
strongly support that physical activity can reduce the risks of cardiovascular disease.
Individuals who reported vigorous, heavy exercise had lower cardiovascular risks
than individuals who reported moderate or insufficient activity (Lee et al., 2003;
Sundguist, Qvist, Joansson, & Sundquist, 2005). Regular physical activity improves
not only physical health but psychological health as well (Sullum, Clark, & King,
2000). Regular physical activity can enhance a sense of well-being, reduce the risk of
depression and anxiety, and improve mood (US Department of Health and Human
Services, 2008). Additionally, regular exercise can reduce work-related injury and
enhance work performance in employees.

Physical activity has been included in the guideline for prevention of CVD,
which recommends that women accumulate a minimum of 30 minutes of moderate-
intensity physical activity on most days of the week (Conroy et al., 2005; Mosca et
al., 2006). Even though support for the potential benefits of physical activity in
prevention of CVD is increasingly clear, some midlife women still report low
participation in regular exercise and moderate physical activity. The American Heart
Association (AHA) has documented that unclear explanations about how to change
their risk status for CVD is a major barrier to achieving heart health in women
(Mosca, Carole, & Benjamin, 2007).

Physical Inactivity among Middle-Aged Thai Women in Urban Settings

During a woman’s midlife years, many physiological changes occur, some of
which are modifiable. In midlife women, the prevalence of CHD risks such as obesity,
physical inactivity, and diabetes mellitus has been increasing over the last decade

(Thailand Health Profile, 2008). Physical activity is an important health behavior that



may change across the life course. Working midlife women face the shifting roles of
women as well as bio-psycho-socio-cultural changes, including menopause transition.
Developing new health behaviors may not be their priority, thereby making it difficult
for them to change their health behaviors. Although some women may know that
cardiovascular disease can be both prevented and reduced by healthy diet and
exercise, they do not change their behavior. And, although women have knowledge
about health promotion, they may not be motivated to change their behavior at this
time.

Thai women grow up with Buddhism as their central cultural belief. As a
Buddhist, they believe that life is impermanent. This belief may lead women to accept
the decline of bodily functions that come with age. Moreover, women in menopause
perceive their menopause period as a sign of becoming old. A number of women
consider themselves “old” and accept becoming unhealthy (Chirawatkul, Patanasri, &
Koochaiyasit, 2002). They also believe that changes in their health status affect their
economic capability because of difficulties in performing hard work. Consequently,
some women do not value changing health behaviors to obtain a healthier life. These
beliefs and perceptions likely affect their physical activity in daily life. In addition, in
Thai society, seniority is valued as a social status and norm. It is believed that young
people should take care of their parents or older persons. This belief may diminish the
activity level of midlife Thai women as they allow others to perform the physical
tasks of daily living for them. These conflicting perceptions between their beliefs and
how they would want their health to be may add to the discrepancy between their
present status and a desired goal. No discrepancy might lead to no motivation for

change in their behavior because the discrepancy refers to how they perceive the



importance of change. Consequently, no motivation for change can inhibit them from
doing what is necessary for their optimal health.
Gap in Knowledge

The traditional health education programs in Thailand, which emphasized the
information model and was not client-centered, could not facilitate health behavior
change effectively. Individuals get struck on their change process and get off track
because changing was from the extrinsic rather than their intrinsic factors.
“Motivational Interviewing (M) is a client-centered, directive method for enhancing
intrinsic motivation to change by exploring and resolving ambivalence (Miller &
Rollnick, 2002, p. 25).” Ml is used in health coaching to understand what triggers
change in each individual. In addition, MI has been found to be a successful technique
for promoting physical activity (Butterworth, Linden, McClary, & Leo, 2006; Perry,
Rosenfeld, Bennett, & Potempa, 2007; Scales, Miller, Scales, & Miller, 2003). Thus,
motivational interviewing-based health coaching developed for Thai women may
serve as an effective intervention for midlife working women in Thailand to change
their health behavior through enhancing the perceived benefits, self-efficacy, and
interpersonal influences and decreasing their perceived barriers to change on physical
activity. In Thailand, M1 has been applied in preventive behavior and smoking
cessation in unpublished studies ((Jaruchovarit, 1995; Narkarat, 1997). There is no
evidence of process evaluation of Ml in Thailand. Since M1 originated in Western
culture, the feasibility testing of Ml and the pilot study in Thai culture will be useful
for increasing the effectiveness of the health promotion program.
Significance for Health Promotion

Currently, Thai people are encouraged by the Ministry of Public Health to be

physically active to prevent chronic diseases. The health promotion programs have



been developed to encourage people to exercise. However, most research studies have
focused only on promoting formal exercise rather than physical activity in daily life.
These health education programs may be effective for promote physical activity
among people who are ready to increase their exercise, but they may be not effective
to motivate working women whose exercise or being physically active is not their
priority, especially among middle-aged women. In addition, the effectiveness of
health promotion programs has rarely been studied using a parallel group randomized
controlled clinical trial over time to study the long-term effect of the intervention.

This feasibility study serves as a concrete resource for improving health
coaching programs to promote physical activity, especially with working women in
the workplace. The findings from this study can also be used to apply motivational
interviewing coaching style to the existing program for promoting health. In addition,
working women who participated in this program improved their leisure exercise and
daily physical activity. The company participating in this program will also benefit
from healthy workers and can reduce the number of unhealthy workers in the
workplace. In the future, healthcare providers, especially occupational nurses and
nurse practitioners, can use motivational interviewing-based health coaching
programs to enhance physical activity and other health promotion behaviors in
women.
Purpose of the Study

This feasibility study applied a Westernized coaching style in the Thai culture,
providing tailored health coaching in a Thai workplace to promote physical activity of
employees. This may serve as an innovation in occupational health nursing in
Thailand. Motivational interviewing has been used in two published studies to

evaluate the effectiveness of adherence therapy in a brief intervention based on



compliance therapy and motivational interviewing techniques among people with
schizophrenia in Thailand (Maneesakorn, Robson, Gournay, & Gray, 2007) and to
determine the effectiveness of Motivational Enhancement Therapy (MET) on
hazardous drinkers (Noknoy, Rangsin, Saengcharnchai, Tantibhaedhyangkul, &
McChambridge, 2010), but there was no evidence of using motivational interviewing
to promote physical activity in the workplace. This study also evaluated the
effectiveness of motivational interviewing compared to traditional health education in
persons over time to avoid errors from experimental effects. A parallel group design
allowed us to see if the motivational interviewing had higher effectiveness in
promoting physical activity among middle-aged working women than health
education. An objective step-monitor, the pedometer, was also used to measure
physical activity outcomes in both groups. Using the pedometer, a non-invasive
measure, allowed the researcher to measure more accurate physical activity data in the
intervention study.
Specific Aims
The specific aims of this study are to:

1. To describe the physical activity, perceived benefits and barriers, self-efficacy,

and social support for exercise in middle-aged Thai working women
2. To test the efficacy of a motivational interviewing-based health coaching
program compared to a standard education program among this group
3. To describe the feasibility of a motivational interviewing-base health coaching

program in this group



CHAPTER 2
Review of the Literature

This section reviews studies most closely related to the aims regarding Thai
culture, heart disease, physical activity, the determinants of physical activity, and
motivational interviewing as well as the conceptual framework of using motivational
interviewing for promoting physical activity:

Middle-Aged Women’s Situations and Elderly Trends in Thailand

The Thai economy has, in general, shown positive growth over the last three
decades. Even though this positive growth has decreased since the economic crisis in
1997, the Thai economy still shows positive growth (Wibulpolprasert et al., 2007).
During these decades, the Thai economic structure has been transformed from an
agricultural society to an industrial and service society. The majority of the gross
domestic product (GDP) during the period 1982-2006 resulted from the service,
industrial, and agriculture sectors. For instance, in 2006, 54.3% of the GDP was from
the service sector, and 35.0% and 10.7% were from industrial and agriculture sectors,
respectively. In 2006, 55.6% of the nation’s population (36.2 million) were in the
workforce: 37.8% of the population (13.7 million) were workers in business or
industrial workplaces, whereas 61.2% (22.5 million) of the population were workers
in the agriculture sector, self-employed, or home-based workers (Wibulpolprasert et
al., 2007).

Since Thailand is considered a developing country, the change from an
agriculture to an industrial society has been pronounced. Lifestyles have also changed
dramatically. People are more likely to work outside the house. Especially in urban
settings, people spend almost 80% of their time in their workplace and commuting.

Automobiles have become the main mode of transportation. Most people cannot



afford to pay for lodging near their workplace, and due to the distances that must be
traveled, it is no longer possible for them to walk or cycle to their workplace. In
addition, walking or cycling is no longer safe in some areas of the urban setting.
Telecommunications have also rapidly expanded. The home phone, cell phone,
television, radio, and the Internet have become a necessary facility in every household
and with every individual.

The Thai family social structure has also gradually changed. Even though the
family structure of the Thai people has remained intact over centuries, the family roles
have rapidly adapted to fit the transformed economic structure. Consequently,
women’s roles in both the family and the society at large are changing. It’s noticeable
that Thai women can now earn more money than at any time in the past, and some of
them have taken the major responsibility for the family’s finances. In many families,
women are now considered as an agent of change because they are primarily
responsible for the important role of taking care of their children, their husbands, and
their older parents as well as providing the family’s living expenses. These new
women’s roles outside the home are increasingly more acceptable in Thailand.
However, the idea that taking care of husbands and housework as a major role of
women is strongly embedded in the Thai culture. Hence, midlife Thai women are
coping with both the shifting roles of women in general in Thai society and the
changing of their bio-psycho-socio-cultural traditions. A number of midlife women
have now reached a crisis stage—a time when old values and goals no longer make
sense to them, which creates a more or less permanent state of frustration. Stressful
and/or turbulent psychological transitions, often known as midlife crisis, usually occur
in women in their late 40s. A qualitative study of 32 Thai women age 45 to 55 in

Bangkok revealed that Thai women perceived their midlife years as transforming



periods (Arpanantikul, 2004). These women experienced a gradual decline in
biological functioning such as decline in muscle strength, eyesight, lung capacities,
and other physical capacity. Most of them perceived themselves as being vulnerable
to poor health at this age. A number of Thai women considered themselves “old”” and
unhealthy at menopause (Arpanantikul, 2004; Chirawatkul, Patanasri, &
Koochaiyasit, 2002). In addition, women experienced a change in their relationships,
roles, and life patterns. Some women had a more comfortable relationship with their
husband, whereas some women had to suffer with an unfaithful husband. Most
women spent their time parenting young children and working outside. Some women
took on the new roles of mother-in-law and grandmother. In addition, Thai women
grow up with Buddhism as their central cultural belief. As Buddhists, they believe
that life is impermanent. This belief may lead women to accept the decline of bodily
functions that come with age. They also believe that changes in their health status
negatively affect their economic capability because of the difficulties in performing
hard work at their age (Arpanantikul, 2004). These perceptions of being old and
vulnerable to poor health as a normal process of aging and social expectation are
challenging to these women’s health practice.

Not only the economic structure, physical environment, and social structure
have changed over the past three decades, but population proportions have also
dramatically changed. In 2005, the majority of the Thai population was aged 15-59
years, whereas the elderly population 60 and older was the smallest portion
(Wibulpolprasert et al., 2007). However, it appears that these proportional trends will
have totally changed by 2025. The decrease in the population growth rate has also
affected the number and age structure of the Thai population. In 2010, the largest

population in Thailand will be adults aged 35-49 years. The proportion of children
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aged 0-14 is dropping whereas the working-age and elderly proportions are likely to
go up. Thus, Thailand will become an elderly society in the period 2010 to 2030
because of increasing life expectancy.

During the period 1964-2006, the life expectancy at birth of Thai people
increased from 55.9 to 69.9 years for men and 62.0 year to 77.6 years for women. It is
expected that the life expectancy of Thai citizens will reach 74.8 years for men and
80.3 years for women in 2025, (Ekachanpaka & Wattanamano, 2008). However, Thai
elders still report chronic diseases that tend to decrease their quality of life. The
World Health Report 2003 also revealed that, in 2002, Thailand’s health life
expectancy was only 60.1 years (57.7 for men and 62.4 for women). Moreover, in the
last decade, cancer and heart disease have emerged as the first and second major
causes of death among the elderly. The Bureau of Policy and Strategy of the Ministry
of Public Health (Wibulpolprasert at al., 2007) also revealed that 175.3 of 100,000
older adults died from heart disease in 2006.

An anticipated rapid increase in the population of older adults in Thai society
has let to increasing concern about the health and healthcare system in Thailand.
Zimmer and Amornsirisomboon (2001) studied the socioeconomic status and health
among 14,000 adults aged 50 and older during 1994 in Thailand. They found that 1)
older individuals reported poorer health often than younger individuals; 2) women
were more likely to report functional problems, poor self-assessed health, and chronic
conditions than men in all age groups of 50 to 59, 60 to 69, and 70 and over. Thus,
coping with chronic diseases and illnesses of the elderly will be a major problem for
the future healthcare system in Thailand. Strategies for healthy aging and the
prevention of chronic diseases are very important for solving these issues. We must

prepare young people and adults to become active aging people.
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Heart Disease in Middle-Aged Thai Women

Worldwide, cardiovascular disease is the major cause of death in women,
accounting for one-third of all deaths (Mosca et al. 2007). The burden of CVD among
women is increasing as life expectancy continues to increase and economies become
more industrialized in both developed and developing countries. Thailand is no
exception to this trend.

In Thailand, vascular disease has become the leading cause of mortality and
morbidity among Thai people age 45 and older (Wibulpolprasert at al., 2007). A study
on the causes of death among Thai people during a one-year period between 1997 and
1999 in 16 provinces using the verbal autopsy method, conducted by the Ministry of
Public Health’s Bureau of Policy and Strategy, revealed that the number-one cause of
death was diseases of the circulatory system (18.6% of all causes) for all age groups.
Even though, in 2006, the Ministry of Public Health reported that the major cause of
mortality in Thailand was cancer, AIDS, and heart disease, respectively, the mortality
rate of 28.4 per 100,000 populations from heart disease still indicated that this disease
is one of the major health problems of Thailand.

Surveys on specific illnesses conducted by the National Statistical Office
during 1991-2006 found that the most prevalent illnesses were diseases of the
respiratory tract, followed by musculoskeletal diseases and gastrointestinal diseases.
However, the percentage of people with cardiovascular disease in 2008 was three
times greater than the percentage of people with this disease in 1999 (National
Statistical OfficeofThailand, 2009). The admission rate per 100,000 populations of
cardiovascular diseases in Thailand has also risen from 56.5 in 1985, to 109.4 in 1994,
t0 397.0 in 2003, and to 618.5 in 2006 (Wibulpolprasert et al., 2007; Wibulpolprasert

et al., 2005). Furthermore, the majority of disabled women (18.3%) reported the
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diagnosis of cardiovascular disease (Wibulpolprasert et al., 2007). The 2003-2004
health examination survey on Thai people also revealed that the prevalence of
hypertension, which is one of the cardiovascular diseases, increased from 5.4% in
1991 to 11.0% in 1996 and to 22% (10.1 million individuals) in 2004. The number of
patients with coronary atherosclerosis has also trended upwards. The number of
patients with this disease treated at the Cardiology Institute of Thailand, a central
cardiology center in Thailand, rose from 616 in 1995 to 2064 in 2006. Specifically,
the percent of women with coronary atherosclerosis has shown a rising trend since
1995.

Regarding gender, an analysis of the differences in the causes of death in
males and females revealed that women had a higher proportion of diseases of the
circulatory system when compared with males. In measuring the health status of Thai
people using the disability-adjusted life year (DALY as the indicator, it was found
that the number-one cause of DALY for women is cerebrovascular disease.
Cerebrovascular disease is also considered one of the major health problems for those
aged 60 years and older (Ekachanpaka & Wattanamano, 2008).

The 2006 survey on the health risks of Thai elders, conducted by the Ministry
of Social Development and Human Security, revealed that three-fourths of all elders
had commonly found illnesses, i.e., hypertension, bone/joint diseases, diabetes, eye
disease, and cardiovascular disease. Interestingly, elderly women tended to have a
higher prevalence of hypertension than elderly men, In addition, elders in urban areas
tended to have a higher prevalence of hypertension than those in rural areas.

The American Heart Association (AHA) has documented that there is little
agreement about how to change the risk status for heart disease in women (Mosca et

al., 2007). Thus, this non-clarity in explaining heart disease presents a major barrier in
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finding solutions. Cardiovascular risks in the literature mostly involve diagnoses of
CVD, CHD, IHD, AMI, or deaths from CVD. However, the AHA has established a
list of guidelines for the primary prevention of CVD. This list includes eliminating
smoking, blood lipid management, physical activity, weight management, diabetes
management, and the treatment of chronic atrial fibrillation in adults without coronary
or other artherosclerotic vascular diseases.
Physical Activity and Cardiovascular Disease

Cardiovascular diseases include coronary heart disease, stroke, hypertension,
rheumatic fever, congestive heart defects, congestive heart failure, and peripheral
vascular disease. Coronary heart disease, stroke, hypertension, and peripheral vascular
disease are known to be increased by lack of physical activity or low cardiorespiratory
fitness. Physical activity (both leisure-time and occupational) and cardiorespiratory
fitness play an important role in reducing the risks of coronary heart disease.
Physically inactive persons have a 45% higher risk of developing coronary heart
disease when compared to physically active persons (Kohl, 2001). The benefits of
physical activity and cardiorespiratory fitness include reducing risk factors for
mortality in individuals with cardiovascular disease. Moreover, the difference in
population characteristics such as culture and gender might also affect the relationship
between leisure-time physical activity and the development of cardiovascular disease
(Pereira, Folsom, McGovern, Carpenter, Arnett, et al., 1999). For example, culture
may affect how persons choose their leisure physical activity. Moreover, recreation in
each culture results in different levels of physical activity.

Research supports the conclusion that physical inactivity is one of the risk
factors for cardiovascular heart disease (Conroy et al., 2005; Knoops et al., 2004; Lee

et al., 2003; Li et al., 2006; Sjol, Thomsen, Schroll, & Andersen, 2003;
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Sundguist et al., 2005). The studies also strongly support the idea that physical
activity can reduce the risks of cardiovascular disease. Individuals who reported
vigorous or heavy exercise had lower cardiovascular risk than individuals who
reported moderate or very little physical insufficient activity (Lee et al., 2003; Noda et
al., 2005; Sundguist et al., 2005).

Physical activity is defined as any bodily movement produced by the
contraction of skeletal muscles that substantially increases energy expenditures (US
Department of Health & Human Services, 1996). Physical activity associated with
health outcomes usually refers to the movements of large muscles, such as arms and
legs (Sallis & Owen, 1999). Physical activity differs from exercise in that exercise is a
subset of physical activity. Physical exercise is usually defined as “planned,
structured, and repetitive bodily movement performed to improve or maintain one or
more components of physical fitness” (Sallis & Owen, 1999, p. 10). Physical exercise
is a specific form of physical activity dedicated to improving physical fitness.
Physical fitness training is another term used as a synonym for exercise. Thus,
exercise is leisure-time physical activity undertaken during discretionary time whose
intent is to improve physical fitness, physical performance, or health (Corbin,
Pangrazi, & Franks, 2004; Tipton & Franklin, 2006). In sum, physical activity is one
of several important ingredients to healthy lifestyles in addition to nutrition and stress
management.

Effects of Physical Activity on Preventing Cardiovascular Disease

When the effects of cardiorespiratory fitness were compared with physical
activity Lakka et al. (1994) found that cardiorespiratory fitness as a risk factor for
cardiovascular disease has a greater effect than physical activity. However,

cardiovascular fitness and physical activity are so closely related that an individual’s
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fitness level is in large measure determined by his or her physical activity over the
most recent weeks or months. Many studies have shown that aerobic-based physical
activity clearly prevents cardiovascular disease. The study results show that
individuals who participate in at least 30 minutes of resistance activity per week along
with aerobic-based physical activity can reduce the risk of coronary heart disease by
23% (Lakka et al., 1994).

Even though the specific mechanism of cardiovascular prevention by exercise
still needs additional support evidence, it is clear that regular exercise can reduce risk
factors associated with cardiovascular disease. Hypertension, diabetes mellitus,
obesity, blood lipids, risk of thrombosis, and endothelial dysfunction have been
considered as cardiovascular risk factors. Regular exercise has been reported as an
important factor for reducing those risk factors. Regular exercise can reduce the risk
of developing high blood pressure by altering the central command of global blood
flow. One study supported the hypothesis that baroreceptor sensitivity was reduced
during acute exercise. According to the reduction in baroreceptor sensitivity, the
blood pressure at rest is decreased. In addition, alterations in vascular endothelial
tissue can reduce the risk of hypertension (Powers, Lennon, Quindry, & Mehta,
2002). After adopting a program of regular physical activity, the total peripheral
resistance of blood vessels is reduced. The reduction results from the reduction of
resting blood pressure. Changes in total peripheral resistance are also primarily
mediated by changes in the blood vessel diameters. These changes include less
sympathetic neural influence on the peripheral blood vessels and local vasodilator
influences on the blood vessels from molecules such as nitric oxide. Nitric oxide is
one of the paracrine substances. Nitric oxide helps maintain the health of the vascular

wall and regulate vasomotor function (Green, Maiorana, O'Driscoll, & Taylor, 2004).
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These neural and local changes lead to the reduction of the vasoconstrictive state of
the peripheral vasculature and decrease total peripheral resistance and thus lower
blood pressure. Nitric acid is also directly involved in inhibiting platelet adhesion to
collagen fibers and an endothelial cell matrix. Thus, the risk of coronary thrombosis is
also decreased by regular exercise, which further reduces the risk of an adverse
cardiac and/or cerebrovascular event (Powers et al., 2002). The studies also found that
glucose transportation across muscle cell membranes was improved by an
upregulation of glucose transportations after obtaining regular exercise. In addition,
the release of glucose from the liver during regular exercise was also decreased
(Shephard & Balady, 1999). In addition to reducing blood pressure, regular physical
activity also improves the blood lipid profile by decreasing triglyceride and increasing
high-density lipoproteins. The meta-analysis of exercise effects on serum lipids and
lipoprotein levels reveal that regular exercise contributed to a 6.3% decrease in total
cholesterol, 10.1% reduction in low-density lipoprotein cholesterol, and 5% increase
in high-density lipoprotein cholesterol in men and women (Tran & Weltman, 1985).
There are also benefits from decreased levels of C-reactive protein. This
reduced C-reactive protein level decreases blood vessel damage as well as
atherosclerosis of the cardiac, cerebral, and peripheral blood vessels. Recently, studies
have shown that free-radical production, calcium overload, protease activation, altered
membrane lipids, and leukocyte activation lead to myocardial ischemia-reperfusion
injury (I-R injury) (Powers et al., 2002). There are two important factors that may
contribute to I-R-induced myocardial injury: 1) radical-mediated processes and 2)
oxidative injury. Superoxide is one of the best-known oxygen-derived radicals and it
is produced from the univalent reduction of molecular oxygen. Superoxide production

can lead to the formation of many other reactive oxygen species (ROS), which can
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promote several types of cell damage. Two important types of oxidative injury are
lipid peroxidation and protein oxidation. Lipid damage in cells can occur by radical
species reacting with polyunsaturated fatty acids in membranes, while cellular protein
can be damaged by radical-mediated protein oxidation of amino acids. On the other
hand, a disturbance in cellular calcium homeostasis such as calcium overload in the
heart can impair cardiac contractile function. Although the mechanisms of how
exercise can guard against I-R injury to protect the myocardium is not clear, in
addition to changes in the coronary arteries, the induction of myocardial heat shock
proteins and the improving of myocardial antioxidant capacity can be used to explain
the mechanisms of exercise on cardioprotection. Heat shock proteins are synthesized
to combat the disturbance of cellular homeostasis from protein damage of impaired
protein synthesis in cell. Prolonged exercise can produce heat shock proteins; those
cells that include this protein are more resistant to protein-damaging stresses such as
I-R injury. Thus, regular exercise can protect against cardiovascular disease by
improving vascular endothelial function and protecting myocardial cells from
ischemia-reperfusion injury as well as reducing risk factors associated with
cardiovascular disease. Moreover, regular exercise can increase cardiorespiratory
function. For example, endurance exercise can improve cardiac output by increasing
left ventricular size (Powers & Howley, 2007).

The dose-response of physical activity. Fortunately, most CVD in women is
preventable. Studies have reported the effects of physical activity on the risks of CHD
in midlife women (Conroy et al., 2005; Li et al., 2006). These studies showed that
increasing levels of physical activity were associated with a graded reduction in
coronary heart disease risk. In addition, being overweight or obeese were significantly

associated with increased risk of coronary heart disease. Relative risks of coronary
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heart disease in obese and sedentary women were 1.4 times greater than the risk for
obese women who were active®. In women, physical activity in young adulthood did
not predict lower risk of CVD at middle age and older (Conroy et al., 2005). In
addition, the studies showed that women who were more active in their early lives
tended to be more likely to meet physical activity recommendations during middle
age.

There are many publications available that contain specific information
informing the public and health professionals about cardiovascular prevention
guidelines. These publications are made available by the American Heart Association,
Office of the Surgeon General, U.S. Department of Health and Human Services,
Center for Disease Control and Prevention, National Center for Chronic Disease
Prevention and Health Promotion, and President’s Council on Physical Fitness and
Sports.

In the U.S., physical activity is recommended by many private groups and
government agencies such as the Office of the Surgeon General (OSG), the Center for
Disease Control and Prevention (CDC), and the President’s Council on Physical
Fitness and Sports (PCPFS), American College of Sports Medicine (ACSM), the
American Alliance for Health, Physical Education, Recreation, and Dance
(AAHPERD), the National Association for Sport and Physical Education (NASPE),
American Heart Association (AHA) and the Institute of Medicine (Juarbe et al., 2002)
of the National Academy of Science. These organizations can be categorized into
three types: governmental, professional, and private agencies. Each organization
usually has a different mission. For instance, OSG and CDC are especially likely to
focus on general health issues, whereas ACSM, AAHPERD, and NASPE tend to

focus on physical activity with typical recommendations that relate specifically to
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fitness and physical activity promotion (Corbin, Masurier, & Franks, 2004). However,
the OGS focus is on the promotion of physical activity as a method of reducing
disease risk and improving health, as well as achieving fitness (U.S. Department of
Health & Human Services, 1996). The AHA is a private organization that focuses on
behaviors that affect heart disease. For instance, in the case of heart disease, in 1992,
the AHA, in association with other agencies, including ACSM, identified physical
activity as a risk factor for coronary artery disease.

In Thailand, physical activity has been specifically recommended by the
World Health Organization (2008). WHO mentioned that appropriate regular daily
physical activity is a major component in preventing chronic disease, including CVD,
along with a healthy diet and not smoking. At least 30 minutes of moderately intense
physical activity per day is recommended by WHO. This type of physical activity
does not mean running a strenuous marathon or playing competitive sports. Rather,
physical activity for most people is about walking the children to school or taking a
brisk stroll in the park. It also means taking the stairs instead of the elevator and
getting off the bus two stops early and walking to the destination (WHO, 2008).
Interestingly, Thai people are advised to participate in some sort of exercise at least 3
days per week for 30 minutes or longer (Wibulpolprasert et al., 2007; National
Statistical OfficeofThailand, 2004). Exercise refers to any activities that cause body
movement and aims to promote health, recreation, or social needs but does not
include activity for one’s occupation or moving in daily life (Akajumpaga,
Wattanamano, & Thaweerat, 2006; National Statistical Office of Thailand, 2004).
This recommendation is based on studies in Thailand, which basically focused on
exercise. Even though in Thailand there are no specific recommendations for a dose-

response relationship for cardiorespiratory fitness, the Heart Association of Thailand
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under Royal Patronage tends to encourage the levels of physical activity based on
AHA and ACSM.

In the 2007 guidelines, for the prevention of CVVD in women, women at all
risk levels of cardiovascular disease are recommended to implement class 1 lifestyles.
These recommendations include no smoking at all, the adoption of heart-healthy
eating patterns, regular physical activity, and weight management. In relation to
physical activity, the recommendation for women is to accumulate a minimum of 30
minutes of moderate-intensity physical activity (e.g., brisk walking) on most, and
preferably all, days of the week. Women who need to lose weight or who need to
sustain a past weight loss should accumulate a minimum of 60 to 90 minutes of
moderate-intensity physical activity (e.g., brisk walking) on most, and preferably all,
days of the week. It has become clear that women who reported vigorous or moderate
physical activity were more likely to have a lower incidence of cardiovascular
disease. Even in obese women, physical activity can lower their risk of cardiovascular
disease. Physical activity in middle age and beyond can lower the risk of CVD
regardless of the level of physical activity in young adulthood.

Many health professionals recommend a minimum level of energy expenditure
(volume of physical activity) of about 1000 kcal per week, which is about equal to 1
hour of moderate walking 5 days a week (Warburton, Nicol, & Bredin, 2006). These
health benefits can be achieved through structured and non-structured periods of
physical activity (some as short as 10 minutes) accumulated throughout the day on
most days of the week. The energy expenditure target recommendation can be another
practical recommendation for lifestyle health promotion. The American College of
Sports Medicine (2006) has also stated that health benefits occur with energy

expenditures as low as 700 kcal per week, with additional benefits occurring at higher
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levels. Currently, the recommended daily energy expenditure for health has been set
at 150-400 kcal per day.

The approximate MET values for middle-aged adults (40-64 years) can be
divided into three levels (Tipton & Franklin, 2006). Low-intensity (light effort)
aerobic exercise requires 20-39% of heart rate reserve, or about 2-4 METs about 60
minutes per day for most (preferably all) days of the week. Moderate-intensity aerobic
exercise requires 40-59% of heart rate reserve, or about 4-6 METSs about 20-60
minutes per day for 3-5 day per week. Lastly, high-intensity aerobic exercise requires
6084% of heart rate reserve, or about 6-8 METSs about 20-60 minutes per day for 3-5
days per week. Resistance and flexibility exercise is also recommended for achieve
the health benefits.

Presently, resistance exercise, as combined with aerobic-based physical
activity, is recommended to increase protection against cardiovascular disease.
Endurance training induces greater improvements in aerobic capacity and associated
cardiopulmonary and metabolic variables and more effectively modifies CVD risk
factors. Resistance exercise also enhances muscular strength, endurance, bone mineral
density, lean body mass, insulin sensitivity, HDL cholesterol, basal metabolic rate,
submaximal and maximal endurance time, and VO,max (Williams, Haskell, Ades,
Amsterdam, Bittner, et al., 2007). In addition, reductions in percent body fat, basal
insulin level, LDL cholesterol, triglycerides and submaximal exercise rate-pressure
product are realized.

Participating in weight training for at least 30 minutes per week has resulted in
a decreased coronary heart disease risk of 23% as compared with those who
performed aerobic-based physical activity only (Tanascescu et al., 2002). For

maximum health benefits, 3 sets (each set consisting of 8-12 repetitions) of 8-10
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different resistance exercises of moderate intensity that engage the large muscle
groups for 2-4 days per week are required. In the beginning, for the average person
undertaking a strength training regimen, a single-set program performed a minimum
of 2 days per week is recommended over multiple-set programs (Williams et al.,
2007).

Additionally, gentle reaching, bending, and stretching of the major muscle
groups will improve flexibility (if holding each stretch for 10-30 seconds). These low-
intensity exercises should be performed a minimum of 2-3 days per week (preferable
4-7).

The components of exercise prescription. The characteristics of exercise
prescription and its benefits vary depending on the individual’s age, gender, health
status, fitness level, and goals. The components of exercise prescription include mode
of exercise, frequency, intensity, duration, and rest intervals (Tipton & Franklin,
2006).

Exercise prescriptions are designed to enhance physical fitness, promote
health by reducing risk factors for chronic disease, and ensure safety during exercise
participation. The essential components of a systematic, individualized exercise
prescription include the appropriate mode, intensity, duration, frequency, and
progression of physical activity (Whaley, Brubaker, & Otto, 2006).

Mode of Exercise. Sports also have aerobic conditioning potential if they are
pursued for a sufficient duration and intensity. The greatest improvement in maximal
oxygen consumption occurs when exercise involves the use of large muscle groups
over prolonged periods in activities that are rhythmic and aerobic in nature such as
walking, hiking, running, machine-based stair climbing, swimming, elliptical activity,

cycling, rowing, combined upper and lower body ergometry, dancing, skating, cross-
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country skiing, and endurance games. If possible, the trainer should design programs
to eliminate or attenuate barriers that might decrease the likelihood of compliance
with, or adherence to, the exercise program.

Duration of exercise. The duration of an exercise session interacts with the
intensity to result in the expenditure of a sufficient number of calories to achieve
health and fitness goals such as improved body composition. The cardiorespiratory
phase usually includes 20 to 60 minutes of continuous or intermittent activity (10-
minute bouts accumulated throughout the day). However, the recommended duration
for improving cardiorespiratory fitness of 20-30 min/day exclude the time spending
warming up and cooling down.

Frequency of exercise. Frequency of exercise refers to the appropriate
frequency of endurance-related activities (dynamic exercise) (Tipton & Franklin,
2006). The ACSM recommended an exercise frequency of 3 to 5 days/week. An
exercising frequency of 3 days/week is sufficient to improve or maintain maximal
oxygen consumption for individuals who exercise at 60% to 80% heart rate reserve or
77% to 90% maximal heart rate, whereas an exercising frequency of 5 to 7 days/week
is appropriate for individuals with 3-5 MET capacities.

Intensity of exercise. Intensity is an essential component of the prescription
because of its importance in eliciting the acute effects while maintaining the chronic
effects of exercise. Intensity of exercise refers to the magnitude of the physiological
disruption or stress caused by the activity. For dynamic exercise, intensity is best
characterized by a measure of energy expenditure, which may be expressed on an
absolute or relative basis.

Intensity and duration of exercise determine the total caloric expenditure

during a training session and are inversely related. Improvement in health-related
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benefits may be achieved by a low-intensity, longer-duration (>20 minutes) regimen
whereas improvements in cardiorespiratory fitness are associated with a higher-
intensity, shorter-duration (<10 minutes) program. The intensity range to increase and
maintain cardiorespiratory fitness is intentionally broad and reflects the fact that low-
fit or unconditioned individuals may demonstrate increases in cardiorespiratory
fitness with exercise intensities of only 40% to 49% heart rate reserve (HRR) or 64%
to 70% HRmax. Thus, one of the factors to consider before determining the level of
exercise intensity is that low-fit, sedentary, and clinical populations can improve
fitness with lower-intensity, longer-duration exercise sessions. Higher-fit individuals
need to work at the higher end of the intensity continuum to improve and maintain
their fitness.

Intensity of exercise can be described either by oxygen consumption (VO,) or
heart rate (HR). Traditionally, the range of exercise training intensities (ml/kg/min or
in MET) has been based on a straight percentage of maximal oxygen consumption.
Recently, the most common methods of setting the intensity of exercise to improve or
maintain cardiorespiratory fitness use HR and rate of perceived exertion (RPE). The
actual maximal HR is specific to the mode of exercise and may differ within
populations of the same age and sex. Obtaining the actual maximal HR through a
maximal exercise test is preferred. However, based on the absence of a true
determination of maximal HR, the traditional, empirically based, easy-to-use base
(220 - age) is still acceptable. There are several approaches to determining a target
heart rate range for prescriptive purposes including the direct method, the percent of
maximal heart rate (zero to peak method), and the heart rate reserve method
(Karvonen & Vuorimaa, 1988). RPE is considered an adjunct to monitoring heart rate

because RPE determined during a graded exercise test may not consistently translate
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to the same intensity during an exercise session of different modes of exercise.
However, RPE has proved to be a valuable aid in prescribing exercise for individuals
who have difficulty with HR palpation, and in cases where the HR responses to
exercise may have been altered because of changes in medication.

Metabolic equivalent. MET is defined as the ratio of the associated metabolic
rate for a specific activity divided by the resting metabolic rate (Ainsworth, 2004).
MET is used in the Compendium of Physical Activities to reflect the intensity of the
specific activities. The Compendium of Physical Activities was developed to facilitate
the coding of physical activities obtained from physical activity records, logs, and
surveys and to promote comparison of coded physical activity levels across
observational studies. MET intensities listed in the Compendium of Physical Activities
can be used to estimate the energy expended during physical activities (Ainsworth,
2004). In addition, MET is used to calculate the energy expenditure from physical
activity in kilocalories per week (Ainsworth, 2004, p. 49).

Kcal per week = METSs x sessions per week x hours per session x body weight in kg

The US Surgeon General (1996) released a report to the nation about physical
activity and health recommending that expenditure of at least 150 kilocalories per day
or 1000 kilocalories per week in moderate- and vigorous-intensity physical activities
is recommended for all adults. This amount of energy expenditure is sufficient to
reduce the risks for some type of chronic disease including coronary heart disease.

The intensity range for the Absolute Intensity of Dynamic Exercise (MET) for
healthy middle age (40-64 years) by ACSM and the Surgeon General for dynamic
exercise lasting 60 minutes is <2.0 for very light, 2.0-3.9 for light, 4.0-5.9 for
moderate, 6.0-8.4 for heavy, >8.5 for very heavy, and 10 for maximal (Tipton &

Franklin, 2006).
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Measurement of Physical Activity

Physical activity is a complex behavior, so it’s hard to measure. Physical
activity can be measured in all exercise dimensions including mode, duration,
frequency, and intensity. However, the assessment of least frequency, intensity, and
duration is also acceptable for evaluating if an individual meets the physical activity
recommendation by healthcare professionals. In addition, overall amount or volume
of physical activity is sufficient in evaluating an intervention program or determining
the prevalence of physical activity. In sum, physical activity measurements can be
categorized into two main methods: direct and indirect method (Guthrie, 2002). The
direct method refers to the measurement of real activity such as a self- or interviewer-
administered questionnaire, diary annotation, mechanical or electronic motion
sensors, self-contained body-action recorders, or remote-reading telemetric devices.
Indirect methods refer to the measures of energy intake, energy expenditure, body
composition, and fitness parameters such as pulse rate or muscular strength. Another
way to categorize measurement of physical activity is based on the resulting data as
subjective or objective data (Sallis & Owen, 1999).

Self-report physical activity measure. Self-report measures are frequently
used to assess the effect of an intervention program, or to identify the relationships
between activities and various health outcomes or measures of human performance
(Sallis & Owen, 1999). Mainly, self-report questionnaires focus on assessing energy
expenditure and time spent in physical activity (Booth & Booth, 2000;
Kaewthummanukul, Brown, Weaver, & Thomas, 2006; Paffenbarger, Hyde, Wing,
Lee, Jung, et al., 1993; Pols, Peeters, Kemper, & Collette, 1996; Sallis, Haskell,
Wood, Fortmann, Rogers, et al., 1985; Taylor, Jacobs, Schucker, Knudsen, Leon, et

al., 1978; Wanikun, 2003; Youngpradith, 2004). The self-report physical activity can
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be either self- or interviewer-administered. In addition, it may ask participants to
recall or prospectively record their physical activity in a diary. Recall periods in the
questionnaire vary from 7 days, 14 days, 1 month, to 1 year. The recall method runs a
low risk of affecting the patterns being measured, but it is time- and cost-consuming
to educate the interviewers and code the data (Lagerros & Lagiou, 2007). On the other
hand, physical activity records (diary) and physical activity logs are instruments that
require participants to record their current activity. The checklist form of physical
activity log is more convenient for participants than recording their physical activity
in the diary. However, both of them may influence the participant’s physical activity
pattern.

The International Physical Activity Questionnaire. Compared to the other
questionnaires, the International Physical Activity Questionnaire (IPAQ) is more
likely to measure the physical activity based on lifestyle physical activity rather than
leisure-time physical activity only. The IPAQ was initially developed by Booth
(2000) in 1996 and then continuously developed by the International Consensus
Group in Geneva during 1998 (Craig, Marshall, Sjostrom, Bauman, Booth, et al.,
2003). This questionnaire was developed in four formats: 1) the long-term 7-day self-
administered, 2) the short-term 7-day self-administered, 3) the long-term 7-day
telephone-interview, and 4) the short-term 7- day telephone-interview. The long-term
7-day questionnaire contains five domains: 1) job-related physical activity; 2)
transportation physical activity; 3) housework, house maintenance, and caring for
family; 4) recreation, sport, and leisure-time physical activity; and 5) time spent
sitting. This questionnaire has been used internationally among young, middle-aged,
and senior adults in descriptive studies (Bassett, Schneider, & Huntington, 2004;

Choi, Wilbur, Miller, Szalacha, & McAuley, 2008; Panagiotakos, Pitsavos, Lentzas,
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Skoumas, Papadimitrou, et al., 2008; Santos, Silva, Santos, Ribeiro, & Mota, 2008) as
well as in intervention studies (Cocker, Bourdeaudhuij, Brown, & Cardon, 2007;
Jancey, Lee, Howat, Clarke, Wang, et al., 2008; Opdenacker, Boen, Vanden Auweele,
De Bourdeaudhuij., 2008; Spittaels, Bourdeaudhuij, & Vandelanotte, 2007).

The long-term 7-day recall IPAQ has been tested for validity and reliability.
This version reported good test-retest repeatability for monitoring population levels of
physical activity among 18- to 65-year-olds in diverse settings (Craig et al., 2003). In
testing for reliability and validity across 12 countries, the study revealed a good
repeatability coefficient of p = 0.81 (95% CI 079 — 0.82). In addition, the long version
usual day recall IPAQ (N=904, p = 0.83) reported a higher level of repeatability than
the long-term 7-day recall IPAQ (N= 294, p = 0.77) (Craig et al., 2003). Interestingly,
the criterion validity of the long-term 7-day recall IPAQ self-administrated against
accelerometers reported moderate agreement between two measures whereas the
short-term 7-day recall IPAQ self-administrated reported fair agreement. Congruently,
a study in healthy males and females revealed a strong positive relationship between
the activity monitor (accelerometer) data and the IPAQ (long-term 7-day recall) data
for total physical activity (p = 0.55, p<0.001) and vigorous physical activity (p = 0.71,
p< 0.001) (Hagstromer, Oja, & Sjostrom, 2006). However, this study reported a weak
correlation between moderate physical activity data from IPAQ and those data from
the activity monitor (p = 0.21, p< 0.051), as well as a weak correlation of total
physical activity from IPAQ with aerobic fitness (p = 0.21, p=0.051) and BMI (p =
0.25, p=0.009). A study of the short-term 7-day recall IPAQ self-administered in
middle-aged persons also reported low agreement with percent body fat and
cardiorespiratory fitness (r=- 0.11 and 0.24) and did not reach the level of statistic

significance (Mader, Martin, & Schutz., 2006). Besides, this study also showed low
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agreement (r = - 0.18) with the activity monitor (accelerometer) and did not reach the
level of statistic significance. Even though the short version IPAQ has been used in
many international studies, the long version IPAQ seems to have become the standard
for use as the outcome measure in research. The long version IPAQ has shown better
reliability and validity than the short version IPAQ. In addition, the long version
IPAQ allows analyzing of the physical activity in each domain.

Objective physical activity measure. Doubly-labeled water, pedometer,
accelerometer, polar heart rate monitor, and combined activity and heart rate monitor
have been used widely in intervention research as an objective measure (Bassett,
Ainsworth, Swartz, Strath, O’Brien, et al., 2000; Leger & Thivierge, 1988; Melanson
& Freedson, 1995; Montoye, Kemper, Saris, & Washburn, 1996; Regensteiner,
Steiner, & Hiatt, 1996; St-Onge, Mignault, Allison, & Rabasa-Lhoret, 2007) Doubly-
labeled water is considered the most accurate among objective measures. However,
this device has been used rarely in intervention studies because it is expensive, uses
complicated methods, and limits physical activity pattern data. The pedometer and
accelerometer are more feasible to use because they are convenient and inexpensive.
Compared with a pedometer, an accelerometer is considered more accurate because it
can be used to assess vertical movement in addition to the pedometer. Nevertheless,
an accelerometer such as the Caltrac accelerometer cannot report the pattern of
activity because it reports the total energy expenditure. Additionally, the Caltrac
accelerometer cannot differentiate whether the participant wore the device. Computer
science and application (CSA), the triaxial accelerometer, and the actigraph (AG)

were developed to address these limitations.
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An Effective Intervention for Improving Physical Activity

Physical activity is an essential factor for improving quality of life. In
women’s health, studies have reported that physical activity and exercise improved
functional and emotional states (Shin, 1999; Sunsern, 2002; Wadden, 1998).
Moreover, studies also showed that physical activity and exercise decreased
climacteric symptoms and elevated blood pressure in middle-aged women as well
(Seal, 1997; Ueda, 2004). However, many people cannot perform exercise or physical
activity regularly. Thus, interventions to establish and maintain physical activity
behavior were studied in order to address these problems.

Epidemiologic evidence clearly indicates that 30 minutes of daily moderate
physical activity provides many health benefits. The effect of lifestyle physical
activity gives the same positive result as structured exercise in reducing
cardiovascular risk factors (Anderson, Wadden, Barlett, Zemel, Verde, et al., 1999;
Dunn, Marcus, Kampert, Garcia, Kohl, et al., 1999). A lifestyle program focused on
encouraging accumulating moderate-intensity physical activity through increasing
behavior skills associated with adopting and maintaining activity (Dunn et al., 1999).
Both the lifestyle and structured activity groups had significant and comparable
improvements in physical activity and cardiorespiratory fitness from baseline to 24
months for total energy expenditure, VOapeax, Systolic blood pressure, diastolic blood
pressure, and percent of b