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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 (MI) 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, ω2=.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, ω2=.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, 

ω2=.07. The findings also showed some small effect of MI-BHCP on the increase of 

perceived benefit (F (2, 80) = 1.44, p= .24, ω2=.01) and the decrease of perceived 

barriers (F (1.8, 71.85) = 1.90, p= .24, ω2=.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, ω2=.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 MI, and as a result of 

these perceived benefits, their motivation to be physically active increased. The 

results affirmed that MI 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 MI 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 

 

 

 

 

 

 

 

 

 



viii 
 

 
 

TABLE OF CONTENTS 

Preliminary Pages  

 Acknowledgements ii 

 Abstract v 

 List of Tables xii 

 List of Figures xiv 

Chapter 1: Introduction 1 

 Impact of physical activity on cardiovascular disease prevention 1 

 Physical inactivity among middle-aged Thai women in urban settings 2 

 Gaps in knowledge  4 

            Significance for health promotion  4 

            Purpose of the study 5 

            Specific aims 5 

Chapter 2: Review of the Literature 7 

            Middle-aged women’s situations and elderly trends in Thailand 7 

            Heart disease in middle-aged Thai women 11 

           Physical activity and cardiovascular disease  13 

           Effect of physical activity on preventing cardiovascular disease 14 

                  The dose-response of physical activity 17 

                  The Components of exercise prescription 22 

                  Metabolic equivalent 25 

  



ix 
 

 
 

           Measurement of physical activity 26 

                  Self-report physical activity measure. 26 

                  International Physical Activity Questionnaire (IPAQ) 27 

                  Objective physical activity measure 29 

         The effective intervention for improving physical activity 30 

         Motivational interviewing  32 

                 Principles of motivational interviewing 34 

                 The spirit of motivational interviewing 38 

                 Important tools 38 

         Effectiveness of motivation interviewing in health behavior change 40 

         Using motivational interviewing to promote physical activity 40 

         Occupational health related to health promotion in Thailand 42 

         Conceptual framework 43 

                  Health promotion model 43 

                  Perceived self-efficacy for being physically active 46 

                  Perceived benefits of and barriers to being physically active 47 

                  Perceived social support for being physically active 49 

Conceptual framework of using motivational interviewing for 

promoting physical activity 

51 

Chapter 3: Research Design and Methods 54 

         Pilot study in Oregon 54 

                  Methods and sample 54 

                  Recruitment and procedure 55 

                  Measures 56 

                  Findings and application 57 



x 
 

 
 

         The study in Thailand 57 

                  Population and setting 58 

                  Sample 60 

                  Procedure 61 

                  Data collection 66 

                  Measurement 69 

                         Primary outcome measures 69 

                         Secondary outcome measures 72 

                         Experience of motivational interviewing 78 

                   Data analysis 78 

Chapter 4: Results 82 

         Demographics  84 

         Physical activity status 89 

         Results for specific aim #1 91 

         Results for specific aim #2 103 

                 Primary outcomes  103 

                 Secondary outcomes 112 

                        Energy expenditure 112 

                        Steps walked measured by pedometer 112 

                        Perceived benefits for and barriers to physical activity 114 

                        Perceived social support 117 

                         Perceived self-efficacy 118 

          Results for specific aim #3 120 

                The environment of the study site 120 

                Recruitment and procedure 122 



xi 
 

 
 

                MI-BHCP Implementation 123 

                Constraints of MI-BHCP 127 

                Qualitative data related to the experience of motivational 

interviewing 

127 

Chapter 5: Discussion 144 

         Major findings 144 

         Implications for specific aim #1 148 

         Implications for specific aim #2 151 

         Implications for specific aim #3 157 

         Limitation of the study 165 

         Suggestion for future research 168 

         Summary 169 

References 172 

Appendix A     Consent and authorization forms for pilot study 193 

Appendix B     Consent and authorization forms for study in Thailand 204 

Appendix C     Consent and authorization forms for 6-month follow-up 212 

Appendix D     Resumes and validate form for IPAQ 215 

Appendix E      Demographic and clinical data measure 219 

Appendix F      Physical activity measures 226 

Appendix G    Psycho-social factor measures and experience of motivational 

interviewing  

256 

Appendix H     Recruitment materials      270 

Appendix I       Study materials 275 

Appendix J       PowerPoint 280 

 



xii 
 

 
 

LIST OF TABLES 

Table 1 The average and percent of MI treatment integrity scores based 

on group 

66 

Table 2 Formula for calculating MET min/wk for physical activity 

outcomes 

72 

Table 3  Frequency and percent of baseline characteristics by group 85 

Table 4  Mean and standard deviation of baseline characteristics by group 87 

Table 5 Chi-square tests for subject characteristics 87 

Table 6 Independent t-test for subject characteristics 89 

Table 7 Frequency and percent of PA category described by group and 

time 

90 

Table 8 Frequency and percent of PA category described by pedometer 

use and time 

91 

Table 9 Mean and standard deviation for outcome variables described by 

group 

93 

Table 10  Mean and standard deviation for total minutes for PA described 

by group and activity intensity 

95 

Table 11 Mean and standard deviation for total minutes for PA described 

by group and activity domain 

96 

Table 12 Bivariate correlations of study variables at baseline 98 

Table 13 Bivariate correlations of study variables at baseline described by 

group 

98 

Table 14 Bivariate correlations of study variables at midpoint 99 

  



xiii 
 

 
 

Table 15 Bivariate correlations of study variables at midpoint described by 

group 

100 

Table 16 Bivariate correlations of study variables at endpoint 101 

Table 17 Bivariate correlations of study variables at endpoint described by 

group 

101 

Table 18 Bivariate correlations of study variables at 6-month follow-up 102 

Table 19 Bivariate correlations of study variables at 6-month follow-up 

described by group 

102 

Table 20 Test of between- subjects and within-subjects effects of total 

minutes of PA  

104 

Table 21 Test of within-subjects contrasts  105 

Table 22 Test of between-subjects (coaching style) and within-subjects 

effects of winsorized total minutes of PA 

106 

Table 23 Test of between-subjects (coaching style X pedometer) and 

within-subjects effects of winsorized total minutes of PA 

108 

Table 24 Test of within-subjects effects of winsorized total minutes of PA 110 

Table 25 Test of between-subjects (coaching style X pedometer) and 

within-subjects effects of winsorized total minutes of PA 

 

112 

Table 26 Test of between-subjects(coaching style) and within-subject 

effects of steps walked per week 

 

113 

Table 27 Test of within-subject contrasts of steps walked per week 114 

Table 28 Test of between-subjects and within-subjects effects of perceived 

benefits 

115 

Table 29 Test of within-subjects contrasts of perceived benefits 116 

  



xiv 
 

 
 

Table 30 Test of between-subjects and within-subjects effects of perceived 

barriers 

117 

Table 31 Test of between-subjects and within-subjects effects of perceived 

social support from family and friends 

118 

Table 32 Test of within-subjects effects contrasts of perceived social 

support from family and friends 

118 

Table 33 Test of between-subjects and within-subjects effects of perceived 

self-efficacy 

120 

Table 34 Mean and standard deviation of the interviewing length described 

by group 

124 

Table 35 Frequency and percent of the convenient time for interviews in 

person and on telephone call 

126 

 

LIST OF FIGURES 

Figure 1 Theoretical framework for promoting health-related PA based on 

HPM  

45 

Figure 2 Conceptual framework of using MI for promoting PA 53 

Figure 3 Collecting data framework 68 

Figure 4 The consort flowchart February 2009-January 2010 83 

Figure 5 The relationship among psycho-social factors of participants 151 

  



1 
 

 
 

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 
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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 
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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 
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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 (MI) is a client-centered, directive method for enhancing 

intrinsic motivation to change by exploring and resolving ambivalence (Miller & 

Rollnick, 2002, p. 25).” MI 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, MI has been applied in preventive behavior and smoking 

cessation in unpublished studies ((Jaruchovarit, 1995; Narkarat, 1997). There is no 

evidence of process evaluation of MI in Thailand. Since MI originated in Western 

culture, the feasibility testing of MI 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 
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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 
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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 
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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 
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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 
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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, 

to 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 active5. 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 CVD 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 METs 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 METs 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 VO2max (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 (VO2) 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 = METs 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 



27 
 

 
 

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 ρ = 0.81 (95% CI 079 – 0.82). In addition, the long version 

usual day recall IPAQ (N=904, ρ = 0.83) reported a higher level of repeatability than 

the long-term 7-day recall IPAQ (N= 294, ρ = 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 (ρ = 0.55, p<0.001) and vigorous physical activity (ρ = 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 (ρ = 0.21, p< 0.051), as well as a weak correlation of total 

physical activity from IPAQ with aerobic fitness (ρ = 0.21, p=0.051) and BMI (ρ = 

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, VO2peak, systolic blood pressure, diastolic blood 

pressure, and percent of body fat.  

Women in middle age are different from other groups because they perform 

many important responsibilities as wives, mothers, caretakers, and workers. These 

women tend to focus their attention on those around them rather than themselves. 

Furthermore, these women are eventually faced with menopausal symptoms, which 

threaten their quality of life. Thus, current interventions intend to enhance exercise in 
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these groups (Jakicic, 1995; Shin, 1999; Sunsern, 2002; Wilbur, et al., 2005; Young & 

Steward, 2006). The intervention generally is centered on a cognitive-behavioral 

approach to physical activity (Skimkin-Silverman, Wing, Boraz, & Kuller, 2003; 

Wadden, et al, 1998; Wilbur et al., 2005). These women are motivated to self-efficacy 

to exercise and exercise self-monitoring. The sources of self-efficacy belief and social 

support were used as strategies to enhance their exercise self-efficacy (Simkin-

Silverman, et al., 2003; Sunsern, 2002; Wilbut, et al. 2005). Home-based exercise also 

gave good results in promoting physical activity in middle-aged women (Ueda, 2004; 

Wilbut, et.al. 2005). Additionally, the exercise programs participated in by women in 

the studies usually focused on the duration of exercise (i.e., walking duration) and the 

frequency of exercise. The results revealed that although the recommended exercise 

was a continuous 30 minutes of intensive exercise three time a week, women who 

completed the three 15-minute exercise sessions per day reported similar 

improvement in cardiorespirator fitness as those who completed the recommend 

exercise (Jackicic, et.al., 1995). Equally important, the study reported that women 

who continued to exercise reported better quality of life than at the end of the short-

course exercise program (Asbury, Chandrruangphen, & Collins, 2006). 

In Thailand, exercise intervention studies for middle-aged women are rare. 

Moreover, exercise and physical interventions seem to be general programs or not for 

middle-aged women (Harnirattisai & Johnson, 2005; Mo-suwan, Pongprapai, Junjana, 

& Puetpaiboon, 1998; Sunsern & Sunsern, 2002). Tailored prescription exercises 

couldn’t be found in the intervention program for this group either. Even though there 

were studies showing that self-efficacy for exercise had direct and indirect effects on 

exercise through outcome expectations for exercise, there was no evidence that 

motivation to self-efficacy were added to the intervention. Moreover, the 
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interventions normally were short-course exercise interventions and didn’t focus on 

maintaining physical activity. 

Motivational Interviewing 

Motivational interviewing is considered a method of communication rather 

than a set of techniques. Thus, motivational interviewing is defined as a directive, 

client-centered counseling style for eliciting behavior change by helping clients to 

explore and resolve ambivalence (Miller, 1983; Miller & Rollnick, 1991, 2002). This 

method enhances intrinsic motivation to change by exploring and resolving 

ambivalence. Motivational interviewing is considered a directive method because a 

coach or counselor is consciously directing the session toward resolving the patient’s 

ambivalence (Jones, Burckhardt, & Bennett, 2004). The coach or counselor 

emphasizes the particular intentional direction in pursuing the goal of change. Thus, 

MI is very useful for clients who are reluctant to change or who are ambivalent about 

changing their behavior because this method helps patients resolve their ambivalence 

about behavior change and builds their intrinsic motivation before providing 

education. Even though MI overlaps with patient-centered communication, focusing 

on goal-direction makes MI differ from patient-centered communication. In addition, 

MI includes some concrete motivational strategies that can be briefly and practically 

implemented. 

 MI involves two key aims: (1) building patients’ intrinsic motivation to adopt 

health recommendations, and (2) resolving patients’ ambivalence about behavior 

change (Miller & Rollnick, 2002). Motivation can be defined as state and trait 

constructs. In the trait definition, motivation refers to the degree of need or drive for 

competency and self-determinism in health behavior (Deci & Ryan, 1980). Those 

defining motivation as a state characteristic tend to focus on the readiness for a 



33 
 

 
 

behavior (Carter & Kulbok, 2002). Motivation has been used to explain health 

behavior in many frameworks and theories such as the health belief model, health 

promotion model, theory of reasoned action, interaction model of client health 

behavior, self-determination, goal setting theory, stage of change model and self-

efficacy theory.  

Motivation is the intrinsic determination to attain a goal. In self-determination 

theory, there are two types of motivated behaviors based on different reasons for 

behaving: autonomous and controlled. Autonomous refers to behaviors that occur 

from a full sense of volition and choice, because the activity is interesting or 

personally important whereas controlled refers to behaviors that occur with pressure 

because of a coercive demand or a seductive offer. In addition, people will tend to feel 

more autonomous, relative to controlled, when they experience greater fulfillment of 

three psychological needs including autonomy, competence, and relatedness to others 

(Tudor-Locke et al., 2002). In MI, intrinsic motivation is strengthened by discussing 

how change is consistent with the patient’s own values and goals. In addition, 

intrinsic motivation can be increased by having the patient play an active role in the 

consultation. Increasing intrinsic motivation can enhance the probability of both 

initial change and sustained change. 

On the other hand, motivational interviewing helps individuals pass through 

their ambivalence. Ambivalence can occur with anyone at any time when individuals 

perceive both the pros and cons of changing and not changing. They want to change, 

and they don’t want to change at the same time. Ambivalent cognitions, emotions, and 

behaviors are a normal part of any approach-avoidance conflict situation. This kind of 

conflict seems to have special potential for keeping people stuck and creating 

considerable stress. In approach-avoidance, a person is both attracted to and repelled 
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by the same object. However, ambivalence is a common human experience and a 

stage in the normal process of change, and it is difficult to resolve by oneself. Thus, 

ambivalence is a normal part of the process of change. In the other words, 

ambivalence shows the intention to change of that person even though he or she might 

not perform the action to change yet. However, this conflict motivation can result in 

the individual stuck in a state in which he or she is unable to change despite there 

being incentives to do so, or to alternate between engaging in a new behavior pattern 

and relapsing to old behaviors (Markland, Ryan, Tobin, & Rollnick, 2005). Thus the 

recognition of client ambivalence plays a central role in motivational interviewing. 

Principles of motivational interviewing. Motivational interviewing was 

originally described based on the principles of experimental social psychology and 

self-efficacy (Miller, 1983). The desire to change and how to change behavior of 

individuals is based on their responsibility to decide for themselves, which is 

considered the key assumption underlying motivational interviewing. The counselor’s 

role in the process is to help the client locate and clarify his or her motivation for 

change, providing information and support, and offering alternative perspectives on 

the problem behavior and potential ways of changing.  

 Principles of motivational interviewing are(1) the expression of empathy, (2) 

the development of discrepancy, (3) rolling with resistance, (4) support for self-

efficacy, and (5) evoking change talk (Miller & Rollnick, 2002; Rollnick, Miller, & 

Butler, 2008).  

The first principle is the expression of empathy. In the healthcare  setting, it is 

common for healthcare  professional to set thing a right. The healthcare professional 

always develops an opinion as to what the right course of action would be for the 

client or patient to take. Using righting reflex, the healthcare professional tends to 
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proceed to advise, teach, persuade, counsel, or argue for a particular resolution to the 

client or patient’s ambivalence. When the healthcare professional takes the righting 

reflex, the client or patient naturally responds by defending the other during his or her 

ambivalence. It can be said that righting reflex evokes the individual’s resistance. 

Instead of arguing, clients or patients want the healthcare professional to understand 

their feelings and perspectives without judging, criticizing, or blaming (Miller & 

Rollnick, 2002). Thus, empathy from the healthcare professional is an important 

strategy to understanding the individual’s feeling and perspective. Empathic 

communication should be shown from the very beginning and throughout the process 

of motivational interviewing.  

The second principle of motivational interviewing is the development of 

discrepancy. This principle focuses on creating and amplifying a discrepancy between 

the client’s present behavior and his or her broader goals and values. The assumption 

of this principle is that the healthcare professional creates and amplifies this 

discrepancy based on the individual’s perspective. Developing discrepancy involves 

exploring the pros and cons of the individual’s current behaviors compared to the 

prospective positive behavior in a supportive and accepting environment in order to 

generate or intensify an awareness of the discrepancy (Markland et al., 2005). The 

discrepancy-developing strategy was developed from the cognitive dissonance theory 

in Festinger’s framework (1957). Since this method aims to help individuals become 

aware of the discrepancies inherent in their current behaviors and to lead them toward 

considering change, motivational interviewing is seen as a directive method. 

However, Rollnick et al. (2008) mentioned three communication styles for different 

situations: following, directing, and guiding communication styles. The following 

style, in which listening predominates, is appropriate for approaching an individual in 
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an extremely emotional state. A brief period of following helps the counselor 

understand the patients’ symptoms and how these fit into the larger picture of their 

life and health. The directing style, in which the healthcare  professional takes charge 

of knowledge, expertise, authority, or power is appropriate for individuals who 

depend on the healthcare  professional for decisions, action, and advice such as 

patients. Lastly, the guiding style, in which individuals choose their direction, is 

appropriate to use in circumstances where both the healthcare professional and the 

client explore together the pros and cons of each option. In this style, the healthcare 

professional may offer a bit of what he or she knows about the client or about people 

and relationships more generally, recognizing and honoring the individual’s autonomy 

(Rollnick et al., 2008).   

Rolling with resistance is the third principle of motivational interviewing. 

Resistance is an interpersonal phenomenon. How the healthcare professional 

approaches or responds to the client or patient can influence whether the resistance 

increases or diminishes. In motivational interviewing, it is believed that the resistance 

that a person offers can be turned or reframed slightly to create a new momentum 

toward change. The healthcare professional can roll or flow with the resistance rather 

than directly oppose it. In motivational interviewing, the reluctance and ambivalence 

are not opposed but are acknowledged to be natural and understandable. Instead of 

being forced to assume new goals or perspectives, the individual is invited to consider 

new information and is offered new perspectives. Thus, in rolling with resistance the 

individual is actively involved in the process of problem-solving (Miller & Rollnick, 

2002). 

Supporting self-efficacy is a fourth important principle of motivational 

interviewing. Since changing behavior is the individual’s responsibility, a goal of 
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motivational interviewing toward self-efficacy is to enhance the client’s confidence in 

the capability to cope with the barrier and to succeed in change. Even if the individual 

is motivated to modify his or her behaviors, change will not occur unless the client 

believes that he or she has the resources and capabilities to overcome barriers and 

successfully implement new ways of behaving (Markland et al., 2005).  

The last principle of motivational interviewing is evoking change talk. 

Motivational interviewing differs from client-centered counseling in that motivational 

interviewing is always directive. In the other words, the coach consciously directs the 

client toward the resolution of ambivalence in order to facilitate change. Change talk 

is the statement or speech that shows the desired kind of change (Miller & Rollnick, 

2002). In turn, if clients find themselves arguing against changing a specific behavior, 

they may perceive that it’s not possible to change that behavior. In a study of the 

relationship between change talk and outcome behavior, Moyers, Martin, Christopher, 

Houck, Tonigan, et al. (2007) found that change talk significantly described 

variability in alcohol drinking behavior. Interestingly, the study found that the counter 

change talk (resistance) had a greater ability to describe variability in outcome 

behavior than change talk. However, this study focused on both the frequency of 

change talk and counter change talk rather than their intensity. Amrhein, Miller, 

Yahne, Palmer, and Fulcher (2003) studied client language from a motivational 

interviewing and drug use perspective. This study focused on both frequency and 

strength of client commitment. The study revealed that the outcome behavior was 

predicted by the commitment strength of the client’s evaluation of the change plan. 

Moreover, the commitment strength was predicted by strength of desire, ability, need, 

and reasons. The results also suggested that commitment strength is a pathway for 

their influence on behavior. Equally important, the studies also found that the 
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counseling, which was not inconsistent with motivational interviewing spirits and 

principles, could cause the resistance to change from the client (Francis, Rollnick, 

McCambridge, Butler, Lane, et al., 2005; Moyers et al., 2007). Thus, in motivational 

interviewing both eliciting and responding in particular ways to change talk is very 

important. 

The spirit of motivational interviewing. Miller and Rollnick (2002) referred 

philosophy or fundamental of using motivational interviewing as Spirit. Thus, the 

underlying spirit of motivational interviewing occupies understanding and 

experiencing the human nature. Collaboration, evocation, and autonomy are three key 

components considered as the spirit of motivational interviewing.  

 Based on collaboration, a partner-like relationship is expected during the 

interviewing. The healthcare professional, as an interviewer, seeks to create a positive 

interpersonal atmosphere that is conducive to change. However another important role 

of the healthcare professional as a counselor is to elicit the individual’s motivation 

and evoke it. This role is required in the evocative spirit. The third component of 

motivational interviewing spirit is autonomy.  The healthcare professional is expected 

to respect the individual’s autonomy and affirm the individual’s right and capability 

for self-direction and then facilitate an informed choice (Miller & Rollnick, 2002). 

Important tools in motivational interviewing. Four specific tools can be 

useful for healthcare professionals as they involve the spirit and principles of 

motivation in communicating with their clients or patients: (1) asking open questions, 

(2) using affirmations, (3) using reflections, and (4) using summaries.  

 Asking open questions will encourage the individual to do most of the talking. 

Open questions let individuals open the door for the healthcare professional to 

explore, which is providing opportunities for using other methods.  
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 Affirmations can be defined as a form of compliments or statements of 

appreciation and understanding. Directly affirming and supporting individuals during 

the counseling process creates a rapport relationship as well as reinforcing open 

exploration from individuals because they can perceive the empathetic response from 

their healthcare professional.  

 Reflection, or reflective listening, is one of the most important and most 

challenging skills required for motivational interviewing. The essential of reflection is 

the response of the counselor to what the individual says. Thus, reflective listening 

involves taking a guess at what the individual means and reflecting it back, restating 

the client’s thoughts or feelings in a slightly different way. This tool helps to ensure 

understanding of the individual’s perspective, emphasizes individual positive 

statements about change, and diffuses resistance (Borrelli, Riekert, Weinstein, & 

Rathier, 2007). 

 Summarizing is the fourth tool. It can be used both to link and reinforce 

material that has been discussed. In addition, summarizing can be used as a 

transitional statement, which marks and announces a shift from one focus to another.  

 The main idea of motivation is to have the patient or client give voice to 

exactly the opposite kinds of statements, to present the arguments for change. Thus, it 

is the healthcare professional’s responsibility to facilitate the individual’s expression 

of such change talk. Methods for evoking change talk include asking evocative 

questions, using the ruler to weight the importance, exploring the decisional balance, 

elaborating, querying extremes, looking back, looking forward, and exploring goals 

and values. In other words, eliciting change talk is a primary method for developing 

discrepancy. The four tools can also be integrated with eliciting change talk by asking 

open questions that pull for change talk, affirming and reinforcing the individual for 
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change talk, reflecting back change talk that the client has said, and offering 

collecting, linking, and transitional summaries of change talk. 

Effectiveness of Motivational Interviewing In Health Behavior Change 

This concept of using motivational interviewing was initially used with 

problem drinkers Miller (1983). Currently, this concept is being used in various 

studies aimed to change patients’ or clients’ health-related behaviors such as 

substance abuse risk-reduction, HIV prevention, smoking reduction, medication 

adherence, diet control, weight control, and physical activity promotion.   

 From a systematic review and meta-analysis of MI, 72 randomized controlled 

studies assessing the effectiveness of motivational interviewing in client counseling 

during 1991-2004 showed that MI has a significant effect for combined effect 

estimates for body mass index, total blood cholesterol, systolic blood pressure, blood 

alcohol concentration and standard ethanol content (Rubak, Sandback, Lauritzen, & 

Christensen, 2005). A total of 94% (68/72) of the studies used individual interviews in 

person. The median duration in all studies was estimated to be 60 minutes (range = 

10-120 minutes), whereas 81% showed an effect. On the other hand, 11 studies used 

less than 20 minutes per encounter and 64% of them showed an effect. In addition, 

87% of studies with more than five encounters showed an effect, while only 40% of 

studies with one counseling session showed an effect. Of the studies, 72% (18/25) 

targeted physiological problems such as weight loss, lowering of lipid levels, 

increasing physical activity, diabetes, asthma, and smoking cessation, and they 

demonstrated success. 

Using Motivational Interviewing to Promote Physical Activity 

Self-motivation is the best determinant of exercise adherence among the 

psychological variables studied (Plonczynski, 2000). Having people be more 
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motivated to behave in ways that would improve physical activity and maintain those 

behaviors would be of great benefit to both people and the healthcare system. Studies 

of motivation to exercise have shown links between motivational orientation toward 

exercise and adherence-related variables (Conn, Burks, Minor, &Mehr, 2003; Nies, 

Chruscial, & Hepworth, 2003; Teixeira, Going, Houtkooper, Cussler, Metcalfe, et al., 

2006). Interest/enjoyment and competence motives were also positively related to the 

number of hours per week one exercised (Frederick-Recascino, 2002). 

 Motivational interviewing has been used in various populations to improve 

their physical activity. It has been used in patients, survivors from cancer, persons at 

health risks, and healthy persons (Bennett, Lyons, Winters-Stone, Nail, & Scherer, 

2007; Brodie & Inoue, 2005; Harland, White, Drinkwater, Chinn, Farr, et al., 1999; 

Perry, 2005). Most studies used a randomized controlled trial design to prove the 

effectiveness of using motivational interviewing. MI is considered a method of 

communication rather than a set of techniques. In other words, it is a facilitative 

approach to communication that evokes change from inside of the client. Motivational 

interviewing has shown effective in promoting physical activity in inactive healthy 

person (Bennett et al., 2008; Perry et al., 2007). In addition, it has been used to 

improve physical activity in the workplace (Butterworth et al., 2006); even though 

this study didn’t show the statistically significant difference of physical activity 

between pre- and post-intervention, the intervention group showed significant 

improvement in physical activity compared to the control group. So far, MI has been 

used as either the intervention by itself or adding to a structured exercise class. The 

MI in the intervention was also conducted by various healthcare providers including 

health coaches, physicians, nurse practitioners, nursing graduate students, exercise 

experts, and dietitians. Mostly, in the successful interventions, healthcare 
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professionals who conducted MI were trained in MI and evaluated for proficiency by 

an independent coder with expertise. In general, the duration time of MI interventions 

varied from 12 weeks to 6 months. The MI was conducted both in person and on the 

telephone. Almost all of the studies conducted the first counseling in person. For the 

in-person MI, each session lasted 25-40 minutes. The meeting time on the phone was 

approximately 15 minutes. It has also been shown that MI can be effective even in 

brief encounters (Ang, Kesavalu, Lydon, Lane, & Bigatti, 2007; Bennett, Young, 

Nail, Winters-Stone, & Hanson, 2008; Perry, 2005). Thus, based on MI principles and 

tools, brief interventions can help people pass through their ambivalence and make a 

decision to move toward change (Miller & Rollnick, 2002).  

Occupational Health Related to Health Promotion in Thailand 

 Thailand is one of the newly industrial countries in Asia. The rapid movement 

from an agricultural to industrial country resulted in changes in healthcare for the 

worker population. Women are now more likely to engage in the labor force. Beside 

chronic diseases, occupational disease tends to be causes of morbidity and mortality 

among Thai people (Wibulpolprasert et al., 2007). In Thailand, the Social Security 

Office takes the responsibility for providing protection and security for employees 

who are injured, sick, or disabled, and families of deceased employees, including 

maternity service (SocialSecurityOffice, 2006). In 1972, the Ministry of Interior 

established a law that requires a nurse be on duty during working hours at a large 

worksite. Worksites employing 200 to 999 workers are required to have at least one 

nurse during working hours, while those employing 1000 or more workers are 

required to have at least two nurses and one physician for at least 2 hours during 

office working hours (Kalampakorn, 2003). The occupational health issue has been 

included in the National Health Development Plan of Thailand to ensure the good 
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health of workers (2007). In terms of health promotion, the plan focused on quality 

development, 100% insurance coverage, management efficiency improvement, and 

health behavior changes for health promotion including disease prevention. 

In Thailand, four main government agencies take responsibility for 

occupational health: 1) the Ministry of Public Health, 2) the Ministry of Industry, 3) 

the Ministry of Labor and Social Welfare, and 4) the Social Security Office. The 

Ministry of Labor and Social Welfare, the Ministry of Industry, and the Ministry of 

Public Health play important roles in occupational health. However, not all 

workplaces provide occupational health services, especially small industrial settings 

employing fewer than 50 (Kalampakorn, 2003). 

Conceptual Framework 

Health promotion model. The health promotion model (HPM) had a major 

influence on this study. The HPM proposed a framework for integrating nursing and 

behavioral science perspectives on factors influencing health behaviors. The 

framework offered a guide for exploration of the complex biopsychosocial process 

that motivates individuals to engage in behaviors directed toward the enhancement of 

health (Pender, Murdaugh, & Parsons, 2006, p. 47). This model is considered a 

competence- or approach-oriented model. It can be applicable to any health behavior 

in which treatment is not proposed as a major source of motivation for the behavior. 

Thus, this model is appropriate to promote physical activity in middle-aged women.  

 The HPM is an attempt to depict the multidimensional nature of persons 

interacting with their interpersonal and physical environments as they pursue health. 

The HPM’s theoretical underpinnings are provided by social cognitive theory and 

expectancy-value theory (Bandura, 1986). This model comprises three major 

components: 1) individual characteristics and experiences, 2) behavior-specific 
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cognitions and affect, and 3) behavior outcome. The individual characteristics and 

experience component include the prior related behavior and the personal factors. The 

behavior-specific cognitions and affect component include perceived benefit of 

action, perceived barriers to action, perceived self-efficacy, activity-related affect, 

interpersonal influences, and situational influences. In Thai women, the studies also 

indicated that these behavior-specific cognitions related to their exercise 

(Kaewthummanukul et al., 2006; Vannarit, 1999; Youngpradith, 2004). One study 

found that there was a statistically significant relationship between exercise 

participation and the set of selected personal factors, perceived benefits of and 

barriers to exercise, perceived self-efficacy, and perceived social support 

(Kaewthummanukul et al., 2006). A study using a causal model to explain leisure-

time physical activity among women aged 40-59 years residing in the Bangkok 

Metropolis also revealed that the model of perceived self-efficacy, interpersonal 

influences, perceived benefits, and perceived barriers together explained 55% of the 

variance of their leisure-time physical activity (Youngpradith, 2004). In sum, the 

results from these studies can be used to guide the effective intervention to increase 

physical activity in middle-aged women. Moreover, HPM also provides suggestions 

for the intervention, which is congruent with these research findings. The suggested 

interventions for health behavior change in HPM include (1) raising consciousness, 

(2) reevaluating the self, (3) promoting self-efficacy, (4) enhancing the benefits of 

change, controlling the environment, and managing barriers to change (Pender et al., 

2006). See Figure 1.  
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                   Figure 1 Theoretical framework for promoting health-related physical activity based on HPM (Pender et al., 2006) 
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spent in paid employment 

Perceived benefits of being physically active 

Individual Characteristics and Experiences Behavior-Specific Cognitions and Affect Behavioral Outcome 
45 
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Perceived self-efficacy for being physically active. Self-efficacy is a 

construct in the social cognitive theory. This construct is used to understand human 

behavior through the sources of self-efficacy. Self-efficacy can be defined as a 

person’s belief in his or her ability or capacity to enact goal-directed behaviors within 

a domain of activity. An individual develops efficacy expectations via a number of 

sources including mastery experience, vicarious experience, verbal persuasion, and 

physiological states. The individual will use his or her efficacy expectations to 

initiate, engage, and persist in a given activity. Thus, self-efficacy has an important 

role in self-control in terms of selecting the extent of behavior for change and the 

practice for building confidence in self-regulation. Moreover, self-efficacy is 

worthwhile for predicting continued performance of a target health behavior even 

when confronted with failure, as well as for predicting long-term maintenance of 

complex health behaviors (lifestyle) even in the presence of stress (Harnirattisai & 

Johnson, 2005; Jones, Harris, Waller, & Coggins, 2005; Shin, Hur, Pender, Jang, 

Kim, et al., 2006).  

 Self-efficacy enhancement is defined as sources of self-efficacy beliefs 

(Bandura, 1997). Sources of self-efficacy beliefs to enhance confidence for exercise 

include mastery of exercise, vicarious experience, verbal persuasion, and 

physiological arousal. The most influential source of efficacy information is the 

mastery of exercise because it is based on authentic mastery experience. Successes 

raise efficacy appraisals; failures lower them. The second source is vicarious 

experience. This source is by observing the success of others. Thirdly, verbal 

persuasion contributes to successful performance by giving aheightened appraisal 

within realistic bounds. Lastly, physiological arousal refers to physiological and 

emotional states. The individual's physiological or emotional states influence self-



47 
 

 

efficacy judgments with respect to specific tasks. Thus, emotional reactions to such 

tasks (e.g., anxiety) can lead to negative judgments of one's ability to complete the 

tasks.  

 Self-efficacy is essential in research on determinants of physical activity in 

previously inactive adults (Resnick & Resnick, 2004; Stutts, 2002). Specially, 

exercise self-efficacy was a significant predictor of adoption and overall exercise 

levels in previous sedentary adult women (Stutts & Stutts, 2002). Moreover, exercise 

self-efficacy was the important influential variable on commitment to a plan for 

exercise in persons with chronic disease and cancer survivors (Bennett et al., 2008; 

Nies et al., 2003; Shin et al., 2006). Self-efficacy is also an important predictor for 

physical activity behaviors in Thai women (Kaewthummanukul et al., 2006; 

Youngpradith, 2004). Women with high self-efficacy for physical activity reported 

higher physical activity than those with low self-efficacy for physical activity.  

 Perceived benefits of and barriers to being physically active. Perceived 

benefits of and perceived barriers to preventive action were initially proposed in the 

health belief model in the 1960 (Rosenstock, 1974). The health belief model was a 

useful model to predict whether persons want to perform preventive behaviors. In the 

health promotion model, perceived benefits of and barriers to the action are viewed as 

one of the behavior-specific cognitions and affect factors (Pender et al., 2006). 

Various studies supported the idea that the importance of perceived benefits of and 

barriers to action influence health behavior (Juarbe, Turok, & Perez-Stable, 2002; 

Nishida, Suzuki, Wang, & Kira, 2003; Wilcox, Der Ananian, Abbott, Vrazel, Ramsey, 

et al., 2006). Perceived benefit of exercise refers to perceptions of the anticipated 

benefit of exercise, which were mental representations of the reinforcing 

consequences of an exercise behavior (Pender, Murdaugh, & Parsons, 2006). 
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Perceived benefits were also shown in many studies as an influencing factor for 

exercise adherence (Melillo et al., 1996); Robertson & Kelly, 1992). Benefits of 

exercise can be classified into five dimensions: life enhancement, physical 

performance, psychological outlook, social interaction, and preventive health 

(Nygaard et al., 2005; Sechrist, Walker, & Pender, 1987). Among these, the most 

cited benefit was life enhancement (Jones & Nies, 1996). Jones and Nies (1996) 

found a significant relationship between perceived benefit and barriers to exercise.  

On the other hand, perceived barriers to physical activity were defined as the 

individual’s perception of factors that prevent women or individuals from being 

physically active (Pender et al., 1996). Lack of time was cited as the most frequent 

barrier in the studies (Heesch & Masse, 2004; Nygaard et al., 2005; Reichert et al., 

2007). Feeling too tired and lack of money were also reported in the studies (Nygaard 

et al., 2005; Reichert et al., 2007), which might be associated with lack of time. 

Interestingly, muscle pain or limited mobility was also considered as a barrier to 

physical activity in midlife women (Nygaard et al., 2005; Plotnikoff, 2004; Reichert 

et al., 2007). Women who perceived “lack of time” to be a consideration might just 

have felt overwhelmed and tired, so they didn’t want to participate in physical 

exercise or be physically active. However, some studies reported the gap between 

perceived and real barriers (Heesch & Masse, 2004; Jilcott, Evenson, Laraia, & 

Ammerman, 2007). Moreover, the studies showed those barriers to exercise varied 

depending on age, gender, and setting (Jilcott et al., 2007; Plotnikoff, 2004; Reichert 

et al., 2007). It can be implied that women will participate in physical activity based 

on their perceptions of barriers to be physically active, which relate to their age and 

setting. Equally important, these perceptions may or may not relate to their real 

barriers. Thus, to increase physical activity in these women, healthcare providers 
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should understand what the perceived barriers are and help them minimize those 

barriers. 

Perceived social support for being physically active. Social support is 

defined as information that allows one to believe that he or she is cared for and loved, 

esteemed and valued, and a member of a network of mutual obligation (Cobb, 1976). 

Social support is a middle range theory that is important for healthcare providers to 

consider as they support a person’s health status, health behaviors, and use of health 

services (Schaffer, 2009; Cohen & Syme, 1985) viewed social support as the 

resources, which are useful information or things, provided by other persons. 

Therefore, social support initially referred to the supportive behaviors consisting of 

either verbal or nonverbal information or both, including advice, psychosocial 

assistance, and tangible aid provided by a social network (Gottlieb, 1983; Tilden & 

Weinert, 1987). Recently, the abstract meaning of social support has been described 

as perceptions, quality and quantity of support, behaviors, and social system. For 

instance, House (1981) described social support based on its possible attributes 

including 1) emotional, 2) informational, 3) instrumental, and 4) appraisal support. 

For the health-promoting behavior context, it is believed that perception of ability to 

cope with the stressful situation can be strengthened by supportive resources. In this 

case, the social support acts as stress buffer (Cohen, Gottlieb, & Underwood, 2001). 

Being a part of a social network also controls and pressures a person to engage in 

health-promoting behaviors. The person has a more positive psychological state such 

as a sense of predictability, stability, purpose, belonging, and security.  

The person can also use the resources from his or her social network to promote his or 

her behaviors and to prevent illness (Schaffer, 2009). Thus, the support resources and 
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emotional encouragement from the supporters strengthen an individual’s perceived 

ability to cope with a stress situation (Cohen et al., 2001). 

According to the health promotion model, social support is one of the 

interpersonal influence processes (Pender et al., 2006). The interpersonal influence 

processes include norms, modeling, and social support. Norms refers to expectations 

of significant others, whereas social support refers to instrumental and emotional 

encouragement from family, peer, and healthcare providers. However, these 

cognitions may or may not correspond with reality. The perceived support is the 

generalized appraisal of persons, which is related to the perceptions of being cared for 

and valued as well as having others available to them (Schaffer, 2009). Thus, social 

support is connected to the appraisal of persons to the instrumental and emotional 

encouragement from their family, peer, and healthcare providers. However, social 

support is a dyad relationship between the provider’s and the recipient’s perceptions. 

The provider has to recognize the other’s need for social support before determining 

the response to the need. On the other hand, the recipients might consider the support 

unhelpful. A matched perception of social support will enhance the benefits of social 

support. In the health promotion model, it is believed that given sufficient motivation 

to behave in a way consistent with interpersonal influences, individuals are likely to 

undertake behaviors for which they will be admired and socially reinforced. 

 Social support has been found to be a significant predictor of physical activity 

in western countries (DuncanEyler, Bronson, Donatelle, King, Brown, et al., 1999; 

Resnick, Orwig, Magaziner, & Wynne, 2002; Wilcox, Bopp, Oberrecht, 

Kammermann, & McElmurray, 2003). Persons with high levels of social support were 

significantly less likely to be sedentary than those with low support. For the lifestyle 

activity, the study found that women with high social support were twice as likely to 
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reach the recommended physical activity level compared to those with low or no 

social support (Eyler et al., 1999). Social support for physical activity involves 

instrumental, informational, emotional, or appraisal supports from family, relatives, 

and friends. The support from family members and friends plays a significant role in 

physical activity. However, social support was described as an indirect influence on 

physical activity rather than a direct influence (Resnick et al., 2002; Wilcox et al., 

2003) In addition, healthcare providers can strengthen the social support interaction 

between providers and recipients. In Thai working women, social support is also the 

significant determinant for physical activity (Kaewthummanukul et al., 2006; 

Youngpradith, 2004) However, when social support was applied in the intervention to 

promote exercise among Thai elderly, the study reported a non-significant 

relationship between social support and exercise behavior (Sommang, 1999). This 

result can imply that the group discussion followed by suggestions from the group 

instructor and exercise modeling were not enough to strengthen social support 

interactions between providers and recipients. 

 Conceptual framework of using MI for promoting PA. The conceptual 

framework for this study is based on the HPM and MI. Based on the HPM, the 

behavior outcome will result from the individual’s commitment to a plan of action. In 

turn, the individual’s commitment to a plan of action is influenced by the behavior-

specific cognitions and affect as well as the immediate competing demands and 

preferences (Pender et al., 2006). To promote physical activities, the behavior-specific 

cognitions and affect including perceived self-efficacy to overcome barriers to being 

physically active, perceived benefits of and barriers to being physically active, and 

perceived social support for being physically active have been proved as predictors of 

commitment to a plan of action resulting in physical activity outcomes (Bennett et al., 
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2008; Kaewthummanukul et al., 2006; Perry et al., 2007; Youngpradith, 2004). In 

addition, the study found that the commitment strength positively predicted the 

behavior outcome (Amrhein et al., 2003). MI basically aims to build up the patient’s 

intrinsic motivation to adopt health recommendations and to resolve the patient’s 

ambivalence about behavior change (Miller & Rollnick, 2002). Consistent with the 

principles of MI, which include the expression of empathy, the development of 

discrepancy, rolling with resistance, support for self-efficacy, and evoking change 

talk, the health coach or counselor can help women address their ambivalence and 

increase their intrinsic motivation to  increase and maintain their physical activity. 

Working with women in ambivalence, a health coach can help them walk through 

their ambivalence as well as create and amplify the discrepancy between their present 

behavior and desired behavior. Then, evoking change talk should be elicited and 

responded to support their commitment to change. Thus, MI can be used as an 

intervention to promote physical activity in middle-aged Thai working women based 

on their readiness to change. Related to the HPM, addressing women’s ambivalence 

and evoking change talk will increase women’s perception of self-efficacy, benefits of 

and barriers to, and social support for being physically active. The negative 

perceptions of these psychosocial factors, in turn, may cause the ambivalence and 

inhibit change talk. Thus, using MI as a tailored intervention depending on their 

psychosocial factors may be an effective intervention for promoting physical activity 

in Thai working women. See Figure 2.  
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Integrate MI  
in Thai Workplace  

(Aim #3) 
- Expression of empathy 
- Development of discrepancy 
- Rolling with resistance 
- Support for self-efficacy 
- Evoking change talk 

 Change Talk 

Behavior change: 
(Aim #1 & Aim #2) 
 
Primary outcome 
Significantly increased 
total minutes of physical 
activity (min/week). 
 
Secondary Outcomes 
-  Significantly increased 

total energy expenditure 
(Kcal/ wk).  

-  Significantly increased 
steps per week 
(steps/wk) 

Psychosocial factors (Aim #1) 
 

1. Perceived self-efficacy to 
overcome barriers for being 
physically active.  
2. Perceived benefit of and barriers 
to being physically active. 
3. Perceived social support for being 
physically active. 

Increased commitment 
strength to change plan Ambivalence 

Figure 2 Conceptual framework of using MI for promoting PA 
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CHAPTER 3 

Research Design and Methods 

 This chapter discusses the study’s research design and methods. The design, 

population and setting, sample, power analysis, subject recruitment, intervention, 

selection of measures for study variables, procedures, data collection, protection of 

human subjects and data analysis plan are the focus of this chapter. Since 

Motivational Interviewing was rarely used in Thailand, the researcher applied this 

technique to promote physical activity among middle age Thai working women in 

Oregon prior to use with Thai women in Thailand. 

Pilot Study in Oregon 

 The purpose of the pilot study was to explore the experience of motivational 

interviewing among Thai working women to increase their physical activity in 

preparation for a study in Thailand. 

Methods and sample. This pilot study used an exploratory, pre-post design to 

assess the effects of a motivational interviewing intervention and to explore the 

experience of motivational interviewing among Thai working women in the Thai 

community in Oregon in the Pacific Northwest of the United States. A total of 13 

women who met the following inclusion criteria participated in the study: 

1. Age 40-65 years 

2. Physically inactive, defined by exercising less than 3 days a week at 

moderate intensity in the last three months 

3. Interested in increasing their physical activity 

4. No history of cardiovascular disease, uncontrolled diabetes, uncontrolled 

high blood pressure,  any physical condition that precluded exercise (e.g., 

musculoskeletal or neurological disorder), pregnancy,  taking medications 
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that adversely affect  exercise (e.g., insulin, anti-depressants, 

bronchodilators/antihistamines, thyroid medication) 

5. Literate and fluent in Thai 

Recruitment and procedure. Participants were recruited in Portland and 

Salem, Oregon, from community sites where Thai people come together. The 

advertisements about the study were posted at Thai restaurants, grocery stores, and the 

Thai temple in Salem. Participants who were interested in participating contacted the 

investigator. The investigator provided them more information about the study and 

asked a series of questions to determine if the applicant met the inclusion criteria. For 

those who did not meet the inclusion criteria, the investigator explained why they 

were not eligible to participate and thanked them for their interest. In addition, the 

current participants were asked to refer their friends. The referred persons were also 

contacted and provided the necessary information to determine if they were willing 

and qualified to participate in this study.  

Women who met the inclusion criteria were asked to meet with the investigator 

four times, twice in person and twice on the telephone.  At the first meeting, the 

participants had their blood pressure measured by the investigator. If their blood 

pressure was normal, the women were asked to sign the informed consent to participate 

in the study and the agreement to allow the investigator to use a digital recording device 

during the interview. After that, the women filled out the written questionnaires giving 

their opinions related to the benefits of physical activity, barriers to their physical 

activity, and their social support for being physically active. Additionally, the 

participants were asked about their confidence in the benefits of being physically active. 

Answering the questionnaires took about 30 minutes. After completing the 

questionnaires, the subjects made appointments with the investigator for their first 
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motivational interview. The interview was conducted at their workplace or an agreed-

upon confidential location. This in-person interview took about 45 minutes. The second 

and third motivational interviews were conducted on the telephone and took 

approximately 20 minutes. The subjects chose a convenient time for the telephone 

interviews. The second and third interviews were scheduled at 2- and 4-week intervals 

after the first interview. During motivational interviewing, the subjects created a plan 

related to their personal physical activity goals. The subjects and the investigator then 

discussed how to overcome any perceived barriers. Five weeks after the first session, 

the questionnaires relating  to the benefits of physical activity, barriers to physical 

activity, social support for physical activity and confidence in being physically active 

were mailed to the participants. These questionnaires were returned to the investigator 

via pre-paid envelope within one week. The open-ended questions related to their 

experience of participating in the program were also sent to them in a separate envelope 

with no name on it. All the questionnaires were sent to the research team who was not 

their interviewer to avoid answer bias.  

Measures. The Self-Efficacy for Overcoming Barriers to Exercise (SEOBE) 

questionnaire is an 18-item questionnaire. This questionnaire was designed to measure 

self-efficacy expectations related to the ability to continue to exercise in the face of 

challenges. The six scales used are negative effect, excuse making, exercising alone, 

access to equipment, resistance from others, and bad weather. A 5-point Likert scale 

(0=not at all confident and 4=completely confident) was administered to assess how 

confident the participants were in their ability to exercise when they were faced with 

these barriers. 

 The Perceived Benefits of and Barriers to Exercise (PBBE) questionnaire was a 

43-item questionnaire. This questionnaire includes 29 items on the perceived benefit of 
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exercise and 14 items on the perceived barriers to exercise. A 4-point Likert scale 

ranging 1 to 4 (1= strongly disagree and 4= strongly agree) is used to indicate 

agreement with the item statements.  

 The Perceived Social Support for Exercise (PSSE) questionnaire consisted of 

the family and friend scales. Each scale contains 12 identical items where the scale 

range is from 1 to 5 (1=none and 5=very often). The higher scores indicate higher 

perceived social support from family or friends. 

 The Experience of Motivational Interviewing (EMI) is an open-end 

questionnaire. It consists of a short series of questions that assess user satisfaction with 

PA-MIHCP and questions to evaluate the appropriateness of using PA-MIHCP to 

promote physical activity in Thai working women.  

Findings and application. The finding revealed that only self-efficacy 

showed a statistically significant difference between pre- and post-intervention. In 

addition, women reported higher scores of perceived benefits and barriers, perceived 

social support, and perceived self-efficacy after the MI intervention. The findings 

from the pilot study suggested the implication for the proposed study in Thailand 

including (1) altering the current MI process by adding one more in-person session to 

allow participants to adjust their goals, (2) increasing the time spent for the first 

follow-up, and (3) anticipating client resistance in the silent format based on Thai 

culture. In summary, the findings from the pilot study confirmed that motivational 

interviewing can be used with Thai working women to promote the psycho-social 

factors that influence them to increase their physical activity. 

The study in Thailand 

 The pilot study in Oregon informed the appropriate design and intervention to 

use with the study in Thailand. In addition, the subjective and objective measurement 
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was included to measure the physical activity outcome. Different from the pilot study, 

the study in Thailand used a parallel group controlled clinical trial with subjects 

randomized to 10 weeks of motivational interviewing-based health coaching program 

(MI-BHCP) or health education program (HEP) to test three study aims: 1) to 

describe the physical activity and selected psycho-social factors including perceived 

benefits of and barriers to be physically active, self-efficacy to overcome barriers for 

being physically active, and social support for being physically active; 2) to test the 

efficacy of a motivational interviewing-based health coaching program compared to a 

health education program on physical activity; and 3) to describe the feasibility of 

using a motivational interviewing-based health coaching program for promoting 

physical activity among Thai working women. Randomization was conducted using a 

computer to generate a random number table 1:1. The measurements included four 

questionnaires to measure physical activity and psycho-social factors at baseline, 

week 8, week 13, and week 36  (6-month follow-up). The step-monitor was also used 

to measure at baseline, week 8, and week 13. All questionnaires were sent back to the 

researcher in closed envelopes, except for week 36 where the participants completed 

the questionnaires online. The research assistant, who was blinded to the group 

assignments, checked to see if there were any missing data in the questionnaires.  

Population and Setting. This study took place in a Thai workplace. In the 

year 2000, Bangkok had a total population of 6,355,144 with 52.61% being female 

(National Statistical Office, 2000). Most of the population (99%) held Thai nationality 

and 94.5% of the population considered themselves Buddhists. In 2007, there were 

295,282 workplaces that had at least one employee. The majority of these workplaces 

(33.7 %) were retail sales businesses, 14.4% were manufacturers, 12.1% were hotel 

and restaurant businesses, and 10.8% were recreation and other service-oriented 
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businesses. The rest of the workplaces were engaged in the wholesale, maintenance, 

or computer business. The majority of the workplaces in Bangkok had 1-15 

employees (93.1%, 274,884 workplaces). There were only 0.4% workplaces that had 

more than 200 employees. Total employment in Bangkok was 2.5 million. One-third 

of the workforce (34.4%) was employed in workplaces with >200 employees and 

33.2% of the workforce was employed in workplaces with 1-15 employees according 

to the National Statistical Office of Thailand. Merchandizing and service-oriented 

businesses were the most numerous (55.2%). 

The target population for this study was middle-aged Thai women aged 40-65 

years who had been working in a Thai workplace in an urban area. Only women who 

were working in urban area workplaces were included in this study for three reasons: 

1) Thai women in urban areas are at reported higher risk of cardiovascular disease 

than women in rural areas; 2) Thai women in urban areas have different lifestyles 

from women in rural areas, which is likely to increase their risk for cardiovascular 

disease; and 3) Thai women in urban areas have reported less physical activity than 

women in rural areas. The recruitment of participants for this study was at a 

communications company in Bangkok. This company is one of the largest workplaces 

in Bangkok. It operates five core businesses, which include mobile phone service, 

online business information services, pay-TV services, digital commerce business, 

and digital content business. Women from this workplace were recruited because this 

workplace is in an urban area. In addition, women represent 52% of all employees in 

this workplace, and 20% of these women were aged between 40 and 65. Even though 

this study was conducted in only one workplace in an urban area, the results of this 

study have the potential to be generalized to the large majority of office-based 

workplaces in Thailand. The investigator offered the proposal to the workplace and 
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asked if the workplace wanted to participate in the study. Then, the investigator asked 

for permission to access the study site and collect the data. 

Sample. 

Inclusion criteria and exclusion criteria. Only women who meet the study 

criteria were included in this study. Inclusion criteria were as follows: 1) women aged 

40-65 years, 2) physically inactive (defined by exercising less than 3 days a week at 

moderate intensity in the last three months), 3) having an interest in increasing their 

physical activity by contacting the investigator to participate in the study, 4) able to 

ambulate independently, 5) literate and fluent in Thai. Exclusion criteria included 

current or past history of cardiovascular disease, uncontrolled diabetes, uncontrolled 

high blood pressure (BP> 140/90 mmHg), and uncontrolled pulmonary disease.  

Power analysis. The sample size was determined with a power analysis using 

exercise behavior data (minutes of exercise per week) from the International Physical 

Activity Questionnaire (IPAQ). The effect size was calculated from both pre- and 

post-intervention data derived from the website-delivered computer-tailored 

intervention for increasing physical activity study (Spittaels et al., 2007). This study 

was used for the effect-size calculation because the intervention and primary outcome 

in selected study are similar to the proposed study. The intervention in this study 

included the tailored physical activity advice on the interactive website and seven 

non-tailored e-mails to invite participants to visit a specific website section by follow 

a hyper link (goal setting, weekly plan, strength and flexibility exercises, start-to-run 

program, forum, links, and contact information). The advice was tailored on stages of 

change both by content and the way in which the participants were approached. In 

addition, the advice was given based on the theory of planned behavior, self-efficacy, 

social support, knowledge, benefits and barriers of physical activity, which is 
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congruent with the intervention used in the proposed study. Based on the means and 

standard deviations reported in the study by Spittaels et al., (2007), the effect size d 

was computed (d = 0.74). Power Analysis Sample Size (PASS) software was used to 

calculate the sample size based on this effect size and an alpha level of .05 as well as 

a 2X3 mixed-methods ANOVA, with a two level between-subjects factor (group) and 

a three level within-subjects factor (time). The autocorrelation was assumed to be .70. 

The results indicated that with a sample size of 15 per group, the study would have 

92% power to detect an effect. Because this effect size is only based on one study and 

may be subject to sampling variation, a power analysis with a more conservative 

value of .54 will be considered to use as an effect size, which represents a medium 

effect size. With a sample size of 20 women per group, the study will achieve 81% 

power to detect an effect size of .54 with an alpha level of .05. Attrition rates of Thai 

women in exercise intervention studies range from 17% to 26% (Pongchaiyakul, 

Nguyen, Kosulwat, Rojroongwasinkul,Charoenkiatkul, et al., 2004; Sukjam, 2000; 

Sunsern, 2002). Thus, this study enrolled 48 women to allow for a 30% attrition rate.  

Procedures. 

Recruitment.  Women were recruited at the communication service company 

in Bangkok, Thailand. Advertisements were disseminated and fliers were posted at 

various human resource offices and the study sites describing the relevant details of 

the study. The advertisements were sent to women who could be prospective study 

subjects aged 40- 65 via the blind copy compose (bcc) e-mail. If a woman was 

interested in participating in this study, she contacted the investigator by telephone, 

email, or in person at the study site. The investigator provided more information about 

the study and asked a series of questions to determine if the applicant met the 

inclusion criteria. Women who met the inclusion criteria were asked to sign the 
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informed consent form and the agreement form to allow the investigator to use a 

digital recording device during the interview. These women were given an 

information sheet and notice of privacy practices to obtain their consent to participate 

in the study. For those who did not meet the inclusion criteria, the investigator 

explained why they were not eligible to participate and thanked them for their interest. 

There were 144 women in this company who met the eligibility requirements and who 

were possible participants in the study; 57 women contacted the researcher to get 

more information about the study. Seven of these women could not participate in the 

study because of time limitations. Seventeen others were excluded because they did 

not conform to other inclusion criteria. Ten of them were younger than 40 years old. 

Three more were male and four others were not employees in this company. These 

ineligible employees initially became aware of the study either from the advertising 

posters at the building or from their friends who had received the e-mails. In 

summary, 51 women participated in this study. All the women were randomized to 

either MI-BHCP or HEP.  

The recruitment was done within 4 weeks, but the women asked to start their 

programs at different times based on their schedule. The rationale for the limited 

recruitment time was to decrease the major threat to internal validity as natural 

history. For example, weather conditions might affect women’s motivation to be 

physically active. In the rainy season, women might use vehicles instead of walking, 

while women might be more active during the summer season. In addition, a long 

weekend could influence physical activities of women during an intervention. The 

workplace and national health promotion policy during the intervention might also 

influence their activities. The recruited participants were called or emailed every two 
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weeks to update their recruitment status. The pre-test measures were conducted in 

private at the participants’ workplace offices.  

Intervention group. Women in the intervention group were asked to meet with 

the investigator five times, three times in person and twice on the telephone.  At the 

first meeting, the women had their blood pressure measured by the researcher. After 

that, the women filled out four written questionnaires giving their opinions relative to 

the health benefits of physical activity, the barriers to their participating in physical 

activity and the social support they had for being physically active (as measured by 

the Perceived Benefits of and Barriers to Exercise questionnaire and the Perceived 

Social Support for Exercise questionnaire). Additionally, the participants were asked 

about their confidence in the benefits of being physically active (as measured by the 

Perceived Self-Efficacy to Overcome Exercise barriers questionnaire). Answering the 

questionnaires took about 30 minutes.  

After completing the questionnaires, the women made appointments with the 

researcher for their initial motivational interview. The interview was conducted at 

their workplace in a confidential location. During this initial meeting, participants 

received individually tailored counseling using motivational interviewing techniques 

to enhance their physical activity. The women and the investigator then discussed 

how to overcome any perceived barriers to physical activity as well as the possible 

resources to increase their being active. The principles of motivational interviewing, 

which include (1) the expression of empathy, (2) the development of discrepancy, (3) 

rolling with resistance, (4) support for self-efficacy, and (5) evoking change talk 

(Miller & Rollnick, 2002; Rollnick et al., 2008), were used to evaluate the 

participants’ motivation to increase their physical activity.  
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In order to decrease the probability of cardiovascular disease, the women were 

encouraged to reach the currently accepted optimal level of 30 minutes of moderate-

intensity physical activity (e.g., brisk walking) 5 days a week or walking 10,000 steps 

per day at a slower pace. Thus, the women’s goals varied with each person based on 

her readiness for change. Even though a standard goal of a minimum of 30 minutes of 

moderate-intensity physical activity on most, and preferably all, days of the week was 

given to these women, women created their own plan based upon their personal 

physical activity goals.  

The second personal interview (the first MI follow-up at week 4) was 

conducted two weeks after the initial MI interview also at their workplace. In the 

second interview, the conversation related to adjusting their goals and overcoming 

any existing barriers to their being physically active. Each of these in-person 

interviews took approximately 30 minutes. The third and fourth Interviews (the 

second and third MI follow-ups) were conducted over the telephone and took 

approximately 15 minutes each. The subjects chose a convenient time for the 

telephone interviews during their work time. The third and fourth interviews were 

scheduled at 2 and 4 week intervals after the second interview (week 6 and week 10). 

The total dose of the intervention expected to reach 90 minutes. 

Motivational interviewing fidelity. The MI counseling was conducted by the 

investigator, who was trained in MI techniques. In order to conduct MI, the 

investigator attended a 16-hour motivational interviewing workshop level I and an 8-

hour of motivational interviewing worshop level Ii conducted by members of the 

Motivational Interviewing Network of Trainers (MINT) supported by the Oregon 

Health and Science University. After the workshop, the investigator practiced using 

motivational interviewing with two Thai working women. The language spoken at 
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these practice interviews was Thai. The translated transcripts were coded and 

discussed concerning the relevance of using MI in the Thai culture. The Motivational 

Interviewing Treatment Integrity (MITI) was used to code the transcripts. The global 

rating score was shown to be proficient for using MI (global rating score > 3.5). 

Motivational interviewing had previously been used with 14 Thai working women in 

a pilot study designed to promote physical activity in Thai working women living in 

Oregon. 

 In this study, all the interviews were audio-taped and 5% of the meetings from 

both groups were randomly selected to be transcribed into Thai by two bilingual 

translators for coding. As a result, 12 interviews were randomly selected including (1) 

three initial interviews from MI-BHCP, (2) three initial interviews from HEP, (3) 

three follow-up interviews from MI-BHCP, and (4) three follow-up interviews from 

HEP. The translated transcripts were coded using the Motivational Interviewing 

Treatment Integrity (MITI) coding system by a trained coder. In this study, there was 

a difference between the global rating scores from the interviews from the MI-BHCH 

and those from the HEP. The global rating scores from the interviews of the MI-

BHCP group were higher than the scores of the HEP group. The scores showed that 

the interviewer demonstrated a satisfactory beginning proficiency and competency in 

using reflection with a high percent of using complex reflection. Even thought the 

global scores of MITI were acceptable for use in another culture by a novice 

interviewer, the global rating scores in MI-BHCP did not meet the proficiency level of 

MITI.  
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Table 1  
The average and percent of motivational interviewing treatment integrity scores 
based on group  
 

Behavior Count or Summary Score 
Thresholds  

Beginning 
Proficiency Competency HEP 

 
MI-BHCP 

 

Global Clinician Ratings  Average of 3.5 Average of 4  1.3 3.17 

Reflection to Question Ratio (R:Q)  1 2 0.18 1.33 

Percent Open Questions (% OC)  50% 70% 8% 53% 

Percent Complex Reflections (% CR)  40% 50% 53% 70% 

Percent MI-Adherent (% MIA)  90% 100% 14% 84% 

 

Comparison group. Women who were randomized to a comparison group met 

individually with the investigator for 30 minutes in person at the beginning. The first 

interaction was based on the teaching in the general health education and free from 

any teaching using motivational interviewing. At this session, they also got written 

standard education material, exercise logs, and a pedometer. The interviewer also 

contacted the participants by telephone each month for a 5-minute interview to 

provide positive reinforcement that did not endorse principles of MI. The total 

interaction dose for the control group was expected to reach 40 minutes. 

Data Collection. The questionnaires relating to the previous 7 days’ physical 

activity, the benefits of physical activity, the barriers to being physically active, the 

social support for physical activity, and the confidence in being physically active were 

collected three times: (1) before the initial motivational interview at week 1, (2) 5 

weeks after the initial motivational interview at week 8, and (3) 12 weeks after the 

initial motivational interview at week 13. In addition, at week 36  (6 months after 

finishing the program), the participants were asked to answer the physical activity 

questionnaire and also  answer five questions relative to weighting their overall 
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perceived benefits, perceived barriers, perceived social support from friends, 

perceived social support from family, and perceived self-efficacy.  

A physical activity log related to step count and exercise frequency was given 

to each woman so she could record her daily physical activity and progress. Thirty 

percent of the women in both groups were randomly selected to wear pedometers to 

count their walking steps during the 12-week program. All 16 women (8 women from 

each group) received the pedometer after completing the baseline questionnaire. The 

steps walked at baseline were their number of steps in the last 7 days before receiving 

either MI or HE. Participants who used a pedometer were asked to record their 

number of steps and calories expended in the physical activity log every day and to 

hand it in to the researcher along with the questionnaire at weeks 8 and 13. The 

researcher collected the data via the organization’s internal mail. The data were 

anonymous as the names of the participants were not on the questionnaires nor on the 

log book. In addition, the research team and the mail delivery service was not able to 

connect the questionnaires with any one participant. The data were not shared and 

were maintained in a locked location available only to the research team. Figure 3 

shows the data collection framework.
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 Figure 3 Collecting data framework 
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Measurements. Demographic data and clinical data included age, marital 

status, education, job characteristics, body mass index, and number of dependent 

family members. 

Primary outcome measures. 

Physical activity. The International Physical Activity Questionnaire (IPAQ) 

was used to measure the physical activity data. The IPAQ is a 4-part questionnaire 

that includes 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. In this study, the long self-administered section was used to 

collect the previous 7 days of physical activity data. The IPAQ includes five activity 

domains, which are questioned separately: 1) job-related physical activity; 2) 

transportation physical activity; 3) housework, house maintenance, and caring for 

family physical activity; 4) recreation, sport, and leisure-time physical activity; and 5) 

time spent sitting. The IPAQ was translated into Thai using the back translation 

method, which is based on the guidelines for cultural adaptation and translation for 

IPAQ (Barbara E. Ainsworth, 2008) and the Translation Instruments into Other 

Languages Guideline (Hilton & Skrutkowski, 2002). Based on these guidelines, the 

IPAQ English version was translated independently into Thai by two bilingual 

translators including the researcher and a bilingual PhD student who had experience 

in exercise measurement. Then the two Thai version questionnaires were compared 

and discussed among the translators to get the final translated version of the Thai 

IPAQ. The final translation was modified in the activity samples area to more closely 

conform to the Thai culture. All the example activities were checked for the MRT 

intensities from the Compendium of Physical Activities to make sure that the activities 

were categorized as either vigorous or moderate intensity. The modified Thai IPAQ 
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was sent to five experts: two Thai experts in promoting physical activity, one Thai 

expert in occupational health nursing, one Thai expert in public health, and one Thai 

expert in questionnaire development. The Thai IPAQ was validated for the concept, 

understandable language, and cultural appropriateness. The face validity by experts 

revealed that the Construct Validity Index met the 80% criterion of validation 

agreement for conceptual and cultural appropriation for use with Thai working 

women. Then, the Thai IPAQ was translated back into English by a certificated 

translator. The focus of the translation was to maintain the conceptual rather than the 

literal meaning. The back-translated version was compared with the original version 

by the research team.  

The validated Thai version was used with two Thai working women to verify 

that the words used in the questionnaire were clear and the activities made sense to 

them. The women were asked to recall their physical activity in each domain during 

the last seven days. The IPAQ has acceptable measurement properties and has 

reasonable measurement properties for monitoring population levels of physical 

activity among 18- to 65-year-olds in diverse settings (Craig, Marshall, Sjostrom, 

Bauman, Booth, et al., 2003). The recall method also runs a low risk of affecting the 

patterns being measured. The long 7-day recall IPAQ 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 the reliability and 

validity across 12 countries, the study revealed a good repeatability coefficient of ρ = 

0.81 (95% CI 079 – 0.82). 

The data from the IPAQ were summed up within each physical activity 

domain to estimate the total time spent in occupational, transport, household, and 

leisure-related physical activities in moderate and vigorous activity based on IPAQ 
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guideline as well as total time reported sitting per week. However, the sitting 

questions were not part of the summed physical activity score. Total physical activity 

in minutes per week was categorized to determine the proportion of each sample that 

met the physical activity guideline of a minimum of 30 minutes of moderate-intensity 

physical activity on most, and preferably all, days of the week. Based on the IPAQ 

guideline, the physical activity category was divided into 3 categories:  high physical 

activity, moderate physical activity, and low physical activity. Participants who 

reported their physical activity in the high category were recorded as a participant 

who performed vigorous-intensity activity on at least 3 days per week or who 

achieved a minimum total physical activity of at least 1500 MET-minutes/week. 

Participants who reported their physical activity in the moderate category were 

recorded as a participant who performed moderate-intensity activity on 5 or more 

days per week or who achieved a minimum total physical activity of at least 600 

MET-minutes per week from moderate or vigorous-intensity activities. The 

participants who reported their physical activity in the low category were recorded as 

a participant whose physical activity did not meet the criteria for either the high or 

low category. The weighted MET-minutes per week was calculated as duration of 

activity per day x frequency per week x metabolic equivalent (MET) intensity. This 

number was summed across activity domains to produce a weighted estimate of total 

activity from all reported activities per week. The total MET-minutes per week was 

the summation of the MET-minutes per week from moderate and vigorous intensity 

activity in work, domestic, leisure-time, and transportation physical activity domains.  
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Table 2 Formula for calculating MET-min/wk for physical activity outcomes  
 

MET-min/wk  Formula 

MET-min/wk  MET X Frequency (day) X Duration (minute) 

Total MET-min/wk at work MET-min/wk of moderate PA + MET-min/wk of 
vigorous PA at work 
 

Total MET-min/wk of 
transportation 

MET-min/wk of moderate PA + MET-min/wk of 
vigorous PA if transportation 
 

 Total MET-min/wk of housework MET-min/wk of moderate PA + MET-min/wk of 
vigorous PA of housework 
 

Total MET-min/wk of leisure PA  MET-min/wk of moderate PA + MET-min/wk of 
vigorous PA of leisure PA 
 

Total MET-minute/week  Summation of total MET-minute/wk from work, 
transportation, housework, and leisure-time 
physical activity domains. 
 

 
Secondary outcome measures. 

Energy expenditure. The total energy expenditure for physical activity was 

derived from weighting the reported minutes per week within each activity category 

by an MET energy expenditure estimate assigned to each category of activity. The 

MET levels of moderate, vigorous, and walking activity were derived from the MET 

intensity mentioned in the IPAQ guideline, which was obtained from the 2000 

Compendium of Physical Activities (Ainsworth et al., 2000). Thus, the energy 

expenditure during physical activities per week in this study was calculated from the 

MET intensities, sessions of physical activity per week (frequency), hours per session 

(duration), and body weight in kilograms to compare the energy expenditure at 

baseline, midpoint, endpoint, and 6-month follow-up in both groups.  

MET values of all walking during work, transportation, housework, and 

leisure time are listed as 3.3. According to the work domain, MET values for 

moderate and vigorous physical activity are listed as 4 and 8, respectively. For the 
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active transportation domain, the MET value per cycle is listed as 6. Related to 

housework, moderate MET value for yard and inside-house work are equal to 4 and 3, 

respectively. Originally, the IPAQ did not include questions related to vigorous 

physical activity inside the home.  

In order to make it fit within the context of Thailand, the Thai IPAQ included 

questions about vigorous physical activity for housework inside the house. Then the 

researcher assigned the MET value for this activity to equal the MET values for yard 

chores activity, which are listed as 5.5. The MET values for moderate and vigorous 

leisure-time physical activity are equal to 4 and 8, respectively. The total energy 

expenditure was reported in kilocalorie (Kcal) per week: 

Kcal per week = METs X sessions X hours X BW (kg.) 

Steps walked. Electronic pedometers were used as the objective data 

measurement for physical activity. In this study, the New Lifestyles NL 2000 

pedometer was used to measure steps, walking distance, and energy expenditure. The 

New Lifestyles NL 2000 has an accelerometer consisting of a horizontal beam and a 

piezoelectric crystal. Steps are determined from the number of zero-crossings of the 

instantaneous acceleration versus time curve (Crouter et al, 2003). The study revealed 

that the NL 2000 had correlation coefficients of 0.99 and provided mean values within 

+/- 1% of actual steps. The NL 2000 also estimates gross kilocalories by taking into 

account the subject’s RMR (based on input of age, gender, weight, and height). For 

net kilocalories, the NL 2000 was significantly different (p<.05) for at least four 

speeds of fastest walking. The women who were randomly assigned to use the 

pedometer were asked to wear the New Lifestyles pedometer starting on day1 of the 

12-week program and to record daily their steps and energy expenditure on the 
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exercise log. The steps counted from the pedometer in the past 7 days were compared 

with the intervention and control groups as well as the baseline, midpoint, endpoint. 

Perceived self-efficacy for being physically active. The self-efficacy for being 

physically active in this study was measured using the Thai version of the Self-

Efficacy for Overcoming Barriers to Exercise (SEOBE) questionnaire (Wanikun, 

2003). This questionnaire was developed from a multidimensional scale of self-

efficacy for overcoming barriers to exercise (Benisovich, Rossi, Norman, & Nigg, 

1998). The questionnaire was originally designed to measure self-efficacy 

expectations related to the ability to continue exercise in challenging situations. The 

questionnaire was divided into six dimensions: 1) negative affect, 2) excuse making, 

3) must exercise alone, 4) inconvenient to exercise, 5) resistance from others, and 6) 

bad weather. Wanikun (2003) developed this questionnaire to be appropriate for 

middle-aged Thai women.  

 The SEOBE questionnaire is a 23-item questionnaire. This questionnaire was 

designed to measure self-efficacy expectations related to the ability to continue the 

exercise in the face of challenges. The six scales used are the same as the original 

version. A 5-point Likert scale (0=not at all confident and 4=completely confident) is 

administered to assess how confident the participants are in their ability to exercise 

when they are faced with these barriers. A higher total score on the SEOBE means the 

woman has more confidence in her ability to exercise when these barriers are in the 

way of exercising. This questionnaire demonstrated good internal consistency 

reliability when tested onwomen aged 45-81 who had coronary artery disease. 

Internal-consistency reliability estimates (alpha) of each sub-scale were in the range 

of .83 to .92. Negative affect (α=.92) had the highest reliability, followed by 

resistance from others (α =.90), excuse making (α=.89), bad weather (α=.89), must 
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exercise alone (α=.87), inconvenient to exercise (α=.83). From the current study, the 

questionnaire also reported high internal-consistency reliability estimates (alpha) at 

baseline, midpoint, and endpoint measures (α=.93, .93, and .94, respectively). 

In this study, the questionnaire was used at pre- and post-intervention for 

women in both the intervention and control groups. The total score of the SEOBE 

questionnaire was used to compare between the intervention and control groups at 

three different times. At the 6-month follow-up, women were asked about their 

overall confidence to overcome the barriers to being active by using one question on 

the online survey. The total average of perceived self-efficacy was also divided into 3 

levels: perceived high self-efficacy (mean = 2.67 – 4.00); perceived moderate self-

efficacy (mean = 1.34 – 2.66); and perceived low self-efficacy (mean= 1.00- 1.33). 

Perceived benefits of and barriers to being physically active. The perceived 

benefits of and perceived barriers to be physically active was measured using the 

Perceived Benefits of and Barriers to Exercise (PBBE) questionnaire modified by 

Vannarit (1999). The original English version was developed by Sechrist et al. (1987). 

The instrument consists of 43 items, including 29 items on perceived benefit of 

exercise and 14 items on perceived barriers to exercise. A 4-point Likert scale ranging 

from 4 (strongly agree) to 1 (strongly disagree) was used to indicate agreement with 

the item statements. Based on the pilot study with Thai working women in Oregon, 

items 21 and 22 were deleted from the questionnaire because the content in these 

items were too closely related to other items and caused confusion in the participants. 

Thus, for this study, the questionnaire contained 41 items, including 28 items on 

perceived benefit of exercise and 13 items on perceived barriers to exercise. The 

possible range of scores on the perceived benefits of exercise and perceived barriers 

to exercise are 28 to 112 and 13 to 52, respectively, with the higher scores indicating 
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higher levels of perceived benefit of or barriers to exercise. In order to calculate the 

total scores for the PBBE, the barriers scale was reversely scored, and then added to 

the benefits scored. The total average of perceived benefits and barriers were also 

divided into 3 levels: perceived high benefits or barriers (mean = 2.67 – 4.00); 

perceived moderate benefits or barriers (mean = 1.34 – 2.66); and perceived low 

benefits or barriers (mean= 1.00- 1.33). 

The factor analysis of the total items for this instrument yielded a nine-factor 

solution (life enhancement, physical performance, psychological outlook, exercise 

milieu, social interaction, time expenditure, preventive health, physical exertion, and 

family encouragement) and accounted for 94.4% of variance. Second-order factor 

analysis found that when two factors were extracted, one a benefits factor and the 

barriers factor, an explained variance of 47.7% was found. Internal-consistency 

reliability (coefficient alpha) for the total instrument was .95. The 29-item benefits 

scale had a coefficient alpha of .95, and the 14-item barriers scale had a coefficient 

alpha of .87.  

 Test-retest reliability of the Thai version of the PBBS was done using a 2-

week interval. The reliability of the perceived benefits scale and the perceived barriers 

scale in rural Thai older adults was .99 and .97, respectively (Vannarit, 1999). 

(Kaewthummanukul, 2003) also reported internal-consistency reliability of the Thai 

version in 970 female registered hospital nurses who worked full-time. Cronbach’s 

alphas for total perceived benefits of and barriers to exercise, perceived benefits of 

exercise, and perceived barriers to exercise were .97, .97, and .89, respectively. From 

the current study, the internal-consistency reliability estimates (alpha) at baseline, 

midpoint, and endpoint measures of total scale had good reliability (α=.84, .80, and 

.83, respectively). The questionnaire also reported good internal-consistency 
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reliability estimate (alpha) at baseline, midpoint, and endpoint measures for both 

perceived benefits sub-scale (α=.94, .89, and .95, respectively) and perceived barriers 

sub-scale (α=.82, .75, and .86, respectively). In this study, the total score of the PBBE 

questionnaire was separately used to compare intervention and control groups over 

three different times. In addition, at the 6-month follow-up, women were asked about 

their overall perception related to the benefits using one question and another one 

question to ask about their overall perceived barriers to being active by on the online 

survey.  

Perceived social support for physical activity. The women’s perceived social 

support for physical activity was measured using the Perceived Social Support for 

Exercise (PSSE) questionnaire translated by Vannarit (1999). The original English 

version of the PSSE was developed by Sallis et al (1987). The social support for 

exercise behaviors scale is a self-administered tool consisting of two sub-scales: the 

family and friend sub-scales. Each sub-scale contains 12 identical items that assess 

the frequency of support of exercise during the previous 3 months using a 5-point 

scale ranging from 1 (none) to 5 (very often). If women are not trying to exercise, 

they could rate some of the questions as “does not apply”; these are scored as 1 

(none). The possible range of scores on each scale is 12 to 60, with higher scores 

indicating higher perceived social support from family (or members of the household) 

or from friends (or acquaintances or coworkers). The total average of perceived social 

support was also divided into 3 levels: perceived high social support (mean = 3.33 – 

5.00); perceived moderate benefits or barriers (mean = 1.67 – 3.32); and perceived 

low benefits or barriers (mean= 1.00- 1.66). 

Factor analysis (varimax rotation) of the family scale yielded a two-factor 

solution: (a) participation and involvement and (b) rewards and punishments factors, 
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which accounted for 46.2% of variance. The friend scale yielded only a one-factor 

solution (exercising together), which accounted for 35% of the variance. Test-retest 

reliability measured over a 1- to 2-week interval for the family and friend scales was 

.77 and .79, respectively. Internal consistency as measured by Cronbach’s alphas for 

the family and friend scales were .91 and .84, respectively. Kaewthummanukul (2003) 

also reported good internal-consistency reliability of the Thai version in 970 female 

registered nurses who worked full-time. Internal consistency of the perceived social 

support from family members and perceived social support from friends, 

acquaintances, or co-workers were .96 and .95, respectively. At the 6-month follow-

up, women were asked about their overall perception about social support from family 

and friends separately by using one question on the online survey. 

Experience of motivational interviewing. The experience of participating in 

the program was measured using the Experience of Motivational Interviewing (EMI) 

questionnaire. The EMI is an open-end questionnaire. It consists of a short series of 

questions that assess user satisfaction with the MI-based health coaching program and 

questions to evaluate the appropriateness of using the program to promote physical 

activity in Thai working women. The experience of participating in the program was 

also completed by the participants in the health education group to describe their 

experience. Participants in both groups were asked to complete the EMI at week 13.  

Data analysis plan. The data were entered into the Statistical Package for the 

Social Sciences (SPSS), version 17. Data entry was verified via double entry with 

100% agreement. The data were screened using frequency distribution and descriptive 

statistics for all items. The distribution for all variables was examined for equal 

variance. In order to deal with the extreme outliers, the winsorizing method was used 

(Cohen, 2008). If the data distribution is not normal, both the top and bottom 10% of 
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the data points are winsorized. These 10% extreme values are placed by the less 

extreme values in the distribution of scores. The winsorization is performed for every 

level of the two factors: coaching style and time (Keselman, Algina, Wilcox, & 

Kowalchuk, 2000).  

The demographic data, which included age, marital status, education, job 

characteristics, body mass index, and number of dependent family members, were 

described if the intervention and comparison groups were comparable as well as if the 

intervention effect holds over such variability. If statistically significant differences in 

demographic data are found between groups, the Analysis of Covariance (ANCOVA) 

is used to control these differences. 

The first study aim was to describe the physical activity (as measured by the 

IPAQ), perceived benefits of and barriers to be physically active (as measured by the 

PBBE questionnaire), self-efficacy to overcome barriers for being physically active 

(as measured by the SEOBE questionnaire), and social support for being physically 

active (as measured by the SSE questionnaire) of middle-aged Thai working women. 

The hypothesis for this aim was that women with more minutes of physical activity on 

their IPAQ, higher energy expenditure on the IPAQ, and greater number of steps on 

the pedometer would have higher self-efficacy scores, higher exercise benefit scores, 

lower barrier to exercise scores, and higher social support scores compared to women 

with fewer minutes of physical activity, lower energy expenditure, and a smaller 

number of steps. 

Descriptive statistics including mean and standard deviation were conducted 

to describe the physical activity, energy expenditure, steps walked, perceived benefits 

and barriers, self-efficacy, and social support to exercise of midlife Thai working 

women. The Pearson Correlation was used to analyze the relationships between the 
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psycho-social factors and physical activity outcomes in each group at baseline, week 

8, week 13, and week 36. 

The second study aim was to test the efficacy of a motivational interviewing-

based health coaching program compared to a standard education program among 

middle-aged Thai working women. The hypothesis for this aim was that women in the 

motivational interviewing-based health coaching program would have a greater 

change in their physical activity data as well as selected psycho-social outcomes over 

four different times than the changes seen in the health education group. 

 A mixed-methods ANOVA was used to analyze the primary and secondary 

outcomes. The assumptions underlying the mixed-methods ANOVA were tested prior 

to the analyses. The assumption of multi-sample sphericity was tested to see whether 

group variability was the same for each of the groups and that the scores were 

normally distributed and independent among groups. For the primary outcome 

analysis, the 2x3 and 2x4 mixed-methods ANOVA was conducted with group and 

time as the independent variables and minutes of physical activity as the dependent 

variable. In addition, the 2x2x3 mixed-methods ANOVA was also conducted to see if 

use of the pedometer added any effect to the coaching style on minutes of physical 

activity. Coaching style, use of pedometer, and time were used as the independent 

variables; the minutes of physical activity were used as the dependent variable.  

 For the secondary outcome analysis, the five 2x3 mixed-methods ANOVA 

was conducted with group and times as the independent variables and the secondary 

outcomes including steps walked, perceived benefits and barriers, perceived self-

efficacy, and perceived social support as the dependent variables.  

 The third study aim was to describe the feasibility of the motivational 

interviewing health coaching program among Thai working women. The qualitative 
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data were translated into English and then they were coded and analyzed using 

thematic analysis. 
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CHAPTER 4 

Results 

Fifty-one office-based working women participated in this study. One woman 

refused to participate in the study before completing the baseline questionnaire while 

another woman from the motivational interviewing group withdrew from the study 

before the initial interview. The data were entered into the Statistical Package for the 

Social Sciences (SPSS), version 17. Data entry was verified via double entry 

with100% agreement. The data were screened using frequency distribution and 

descriptive statistics for all items. The demographic data including age, family status, 

education, job characteristics, body mass index, and number of dependent family 

members were described based on the intervention and control groups. Figure 4 

shows the consort flowchart for the study period. 
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57 women were recruited. 
Excluded cases 
- Unable to participate for 

 3 months (n=3) 
- Loss during the 

recruitment process (n=2)

Met eligible criteria (n=144) 

Enrollment (51) 

Randomized 

Motivational interviewing group 
(Interventional group) (n=25) 

Health education group  
(Comparison group) (n=26) 

Did not receive intervention, but 
completed baseline questionnaire (n=1) 

Refused to participate (n=1) 

Randomized 

Did not use pedometer 
(n=16)

Used pedometer 
(n=8)

Randomized 

Did not use pedometer 
(n=17) 

Used pedometer 
(n=8) 

Received Motivational Interviewing (n= 24) Received Personal Health Education (n=25) 

Received follow-up interviews  
at wk 4, wk 6 (n=24) 

Received phone call follow-up at week 5 (n=25) 

Completed questionnaire at midpoint (wk 8) 
(n=21) 

Completed questionnaire at midpoint (wk 8) 
(n=22) 

Received follow-up interviews at wk 10 (n=24) Received phone call follow-up at week 11 (n=25) 

Completed questionnaire at endpoint (wk 8) 
(n=23) 

Completed questionnaire at endpoint  
(wk 13) (n=23) 

Completed online survey at 6-month F/U 
 (wk 36) (n=18) 

Completed online survey at 6-month F/U 
 (wk 36) (n=11) 

Analyzed in Motivational Interviewing Group 
Total minutes for PA for 3 time points, n= 21 
Total minutes for PA for 4 time points, n= 17 

Steps walked, n=8; Secondary outcomes, n=21 

Analyzed in Health Education Group 
Total minutes for PA for 3 time points, n= 21 
Total minutes for PA for 4 time points, n= 11 

Steps walked, n=7; Secondary outcomes, n=21 

Figure 4 The consort flowchart February 2009 – January 2010 
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Demographics 

The majority of participants’ ranged between 40-49 years old in both groups. 

Almost 95% of both groups reported higher education. About 70% of both groups had 

their Bachelor’s degree, while another 25% had a graduate degree. The majority of 

participants worked in customer service, programming, sales and channel 

management, production, and account and procurement departments in that order. 

Sixty percent of participants in both groups reported good financial status. All 

participants reported low physical activity at work including mainly sitting with slight 

arm movement (56% of the motivational interviewing group and 38.5% of the health 

education group) and sitting or standing with some walking (44% of the motivational 

interviewing group and 61.5% of the health education group). About 36% of 

participants in the motivational interviewing group and 19% of participants in the 

health education group were overweight and obese. The number of dependent family 

members in both groups ranged between 1 and 10. See Table 3. 
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Table 3  
Frequency and percent of baseline characteristics by group 
Demographic Data Motivation 

Interviewing 
n=25 

Health 
Education 

n=26 
 n % n %
  
Age  

• 40-49 23 92.0 24 92.3
• 50-60 2 8.0 2 7.7

Education   
• Primary  0 0 1 3.8
• Secondary 0 0 0 0
• Associate 2 8.0 0 0
• Bachelor’s 17 68.8 18 69.2
• Graduate       7 26.9 7 26.9

Family Status  
• Never married 8 32.0 6 23.1
• Currently married/partnered 14 56.0 18 69.2
• Widowed/divorced/separated 3 12.0 2 7.7

Department  
• Programming 4 16.0 6 23.1
• Sale& Channel Management 3 12.0 6 23.1
• Broadcast & Engineering 0 0 1 3.8
• Production 4 16 1 3.8
• Human Resource & 

Administration 
2 8 0 0

• Marketing 0 0 2 7.7
• Customer Service 6 24.0 6 23.1
• Information Systems 1 4 1 3.8
• Account & Procurement 5 20.0 2 7.7
• Security  Guard 

 
0 0 1 3.8
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Table 3 (Continued)  
Frequency and percent of baseline characteristics by group 
 
Demographic Data Motivational 

Interviewing 
n= 25 

Health Education
 

n =26 
 n % n %

Financial Status  
• Not enough 1 3.8 1 4.0
• Enough but no saving 8 32.0 12 46.2
• Having some extra 

money to save 
15 60.0 9 

 
34.6

• Having more than need 
 

1 4.0 4.0 15.4

General Activity Type  
• Mainly sitting with 

slight arm movement 
14 56.0 10 

 
38.5

• Sitting or standing with 
some walking 
 

11 44.0 16 61.5

BMI  
• Less than 18.5  

(Underweight) 
2 8.0 2 

 
7.7

• 18.51-24.99 
(Normal) 

14 56.0 19 
 

73.1

• 25.00-29.99 
(Overweight) 

6 24.0 4 
 

15.4

• 30 and greater 
(Obesity) 
 

3 12.0 1 
 

3.8

Number of dependent family 
members 

 

• 1 6 24.0 2 7.7
• 2 5 20.0 7 26.9
• 3 10 40.0 7 26.9
• 4 3 12.0 6 23.1
• 5 1 4.0 3 11.5
• 10 0 0 1 3.8

     
 

 
In the motivational interviewing group, the average age of participants was 44. 

The average age of participants in the health education group was 46. Participants in 

the motivational interviewing group had an average body mass index higher than the 

average of participants in the health education group. See Table 4. 
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Table 4  
Mean and standard deviation of baseline characteristics by group  
 
Demographic Data Motivational 

Interviewing 
n= 25 

Health Education 
 

n =26 
 M SD M SD 

 
Age 
 
BMI 

 

43.96 
 

24.35 

3.26 
 

5.29 

45.58 
 

22.76 

 
3.68 

 
4.10 

 
 

To determine if there were statistically significant differences in demographic 

data between groups, baseline data were compared using t-tests for parametric data 

and a chi-square for non-parametric data. From parametric data, there was no 

statistically significant difference in family status (χ2(2)= .96, p= .62), education 

(χ2(3)= 3.09, p= .38), working department (χ2(9)= 10.49, p= .31), general physical 

activity type at work (χ2(1)= 1.57, p= .21), or financial status (χ2(3)= 4.08, p= .25) at 

baseline between groups. See Table 5. 

Table 5  
Chi-square tests for subject characteristics 
 
Characteristic Chi-Square df p-value 

Family status .96 2 .62

Level of highest education 3.09 3 .38

Department 10.47 9 .31

General activity Type 1.57 1 .21

Financial status 4.08 3 .25

 
Similarly, the parametric data indicated no statistically significant difference 

in the number of education years (t(49)= -.98, p= .33), the number of working hours 

at work (t(49)= .68, p= .50), body mass index (t(49)= -1.20, p= .24),age (t(49)= 1.66, 
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p= .10), and total minutes for overall physical activity (t(49)= -1.68, p= .10) at 

baseline between groups. Only the mean of dependent family members of the health 

education group (M= 3.31, sd= 1.78) was significantly higher than the mean of the 

motivational interviewing group (M=2.52, SD= 1.12) at baseline measure (t(49)= 

1.88, p= .07). The 95% confidence interval for the dependent family member mean 

ranged from –.06 to 1.63. See Table 6. 
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Table 6  
Independent t-test for subject characteristics 
 

Characteristic M (Bradvik et 
al.) 

t df p-value 95% CI 

Number of education years 
- Health Education  
- Motivational Interviewing  

 

 
17.19(3.10) 
17.82(1.69) 
 

 
-.98 

 
49 

 
.33 

 
[-2.10 - .73] 

Job hours per week 
- Health Education  
- Motivational Interviewing 

 

 
46.65(11.16) 
43.88(6.65) 
 

 
.68 

 
49 

 
.50 

 
[-3.42 – 6.97] 

Number of dependent family 
members 

- Health Education 
- Motivational Interviewing 

 

 
 
3.31(1.78) 
2.52(1.12) 
 

 
 
1.88 

 
 
49 

 
 
.07 

 
 
[-.06 – 1.63] 

BMI 
- Health Education 
- Motivational Interviewing 

 

 
22.76(4.10) 
24.35(5.29) 

 
-1.20 

 
49 

 
.24 

 
[-4.24 – 1.07] 

Age 
- Health Education 
- Motivational Interviewing 

 

 
45.58(3.68) 
43.96(3.26) 
 

 
1.66 

 
49 

 
.10 

 
[-.34 – 3.58] 

Total minutes for overall physical 
activity 

- Health Education 
 

- Motivational Interviewing 
 

 
 
448.50 
(379.65) 
856.20 
(1150.28) 
 

 
 
-1.68 

 
 
49 

 
 
.10 

 
 
[-903.05, 87.66] 

 
Physical Activity Status 

At baseline measures, the physical activity intensity of participants was 

classified in the low and moderate categories. At midpoint measures, participants in 

the health education group seemed to have increased their physical activity into the 

moderate category compared with the baseline measure. At endpoint measures, 

participants in both group reported their physical activity intensity in the low intensity 

category rather than the moderate intensity and no participants reported any high 

activity at baseline, midpoint, and endpoint. Sixty percent of participants completed 

the follow-up online survey at 6 months after the 3 month-study. At the 6-month 

follow up, 83% of participants in the motivational interviewing group and 90% of 

participants in the health education group reported moderate physical activity while 
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3% of participants in the motivational interviewing group and 9% of participants in 

the health education group reported high activity. See Table 7. 

Table 7  
Frequency and percent of PA category described by group and time 
 

Category 

Motivational 
Interviewing 

Health Education 

n % n %

 
Baseline (week 1 ) overall 
- Category 1 (low activity) 
- Category 2 (moderate activity) 
- Category 3 (high activity) 
 

25 
13 
12 

0

100
52
48

0

 
25 
18 

7 
0 

100 
72 
28 
0

 
Midpoint (week 8 ) overall 
- Category 1 (low activity) 
- Category 2 (moderate activity) 
- Category 3 (high activity) 
 

21 
9 

12 
0

100
42.9
57.1

0

 
22 
10 
12 

0 

100 
45.5 
54.5 

0 

 
Endpoint (week 13 ) overall 
- Category 1 (low activity) 
- Category 2 (moderate activity) 
- Category 3 (high activity) 
 

23 
14 

9 
0

100
60.9
39.1

0

 
23 
12 
11 

0 

100 
52.2 
47.8 

0

 
Follow-up (week 36) overall 
- Category 1 (low activity) 
- Category 2 (moderate activity) 
- Category 3 (high activity) 
 

18 
0 

15 
3 

100
0

83.3
16.7

 
11 

0 
10 

1 
 

100 
0 

90.9 
9.1

 
 

Participants using the pedometer reported more physical activity in the 

moderate category at midpoint (71.4%) compared to baseline measures (19%). At 

midpoint measures, 36.7% of the no-pedometer group and 56.3% of the pedometer 

group reported moderate physical activity. At the 6-month follow-up, the percent of 

moderate physical activity of the motivational interviewing and the health education 

groups was 85 and 88.9 respectively. See Table 8. 
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Table 8  
Frequency and percent of PA category described by pedometer use and time 
 

Category 

Non-Pedometer 
n=30 

Pedometer  
n=16 

n % n %
Baseline (Week 1 ) Total 
- Category 1 (low activity) 
- Category 2 (moderate activity) 
- Category 3 (high activity) 

34
21
13
0

100.0 
61.8 
38.2 

0

16 
10 
6 
0 

100.0 
62.5 
19.0 

0 

Midpoint (Week 8 ) Total  
- Category 1 (low activity) 
- Category 2 (moderate activity) 
- Category 3 (high activity) 

29
15
14
0

100 
51.7 
48.5 

0

14 
4 

10 
0 

100.0 
28.6 
71.4 

0
***one participant with pedometer didn’t turn in the IPAQ at midpoint 

 
Endpoint (Week 13 ) Total 
- Category 1 (low activity) 
- Category 2 (moderate activity) 
- Category 3 (high activity) 

30
19
11
0

100.0 
63.3 
36.7 

0

16 
7 
9 
0 

100.0 
43.8 
56.3 

0 

Follow-up (Week 36 ) Total 
- Category 1 (low activity) 
- Category 2 (moderate activity) 
- Category 3 (high activity) 

20
0

17
3

100.0 
0 

85.0 
15.0 

9 
0 
8 
1 
 

100.0 
0 

88.9 
11.1 

 
Results for Specific Aim #1 

The first study aim was to describe the physical activity (as measured by the 

IPAQ), perceived benefits of and barriers to be physically active (as measured by the 

PBBE), self-efficacy to overcome barriers for being physically active (as measured by 

the SEOBE), and social support for being physically active (as measured by the SSE) 

of middle-aged Thai working women.  

Descriptive statistics studies, including mean and standard deviation, were 

conducted to describe the minutes of physical activity, energy expenditure for 

exercise, number of steps walked, perceived benefits and barriers, self-efficacy, and 

social support to exercise of midlife Thai working women. The data are described by 

group in Table 9 including means and standard deviations.  
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At baseline measures, participants in the motivational interviewing group 

reported higher mean total minutes for physical activity, total energy expenditure, 

number of steps walked, and perceived benefits and barriers than participants in the 

health education group. In addition, across 4 time points, participants in the 

motivational interviewing group reported the highest mean of total minutes for 

physical activity, total energy expenditure, and number of steps walked at midpoint 

measures. The results also showed that the mean score of perceived social support and 

perceived self-efficacy in the motivational interviewing group gradually increased 

across times.   
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     Table 9  
     Mean and standard deviation for outcome variables described by group 

 
Outcome Variables Motivational Interviewing Health Education 

M SD M SD M SD M SD 
Total minutes for physical activity per week 

• Baseline (week 1) 667.65 667.32 551.76a 394.53a 447.27 331.30 447.27a 331.30a

• Midpoint (week 8) 873.53 963.73 622.64a 370.21a 611.77 645.33 567.48a 343.49a

• Endpoint (week 13) 609.26 604.63 548.35a 459.87a 781.03 945.84 579.90a 146.55a

• Follow-up (week 36) 684.71 698.58 568.76a 400.37a 783.64 676.59 656.18a 327.92a

Total energy expenditure for physical activity per week 
• Baseline (week 1) 2730.24 2929.72   1728.05 1327.36   
• Midpoint (week 8) 3198.10 3817.05   2798.37 2309.59   
• Endpoint (week 13) 2533.30 2932.93   3142.70 4053.79   
• Follow-up (week 36) 2948.27 3137.46   771.88 2560.04   

Steps of walking       
• Baseline (week 1) 49434.63 11647.63   45698.57 8497.432   
• Midpoint (week 8) 56215.00 17058.54   59210.29 19770.30   
• Endpoint (week 13) 51907.13 16668.49   47010.14 10004.77   

Perceived benefit and barrier       
• Baseline (week 1) 3.25 .32   3.09 .39   
• Midpoint (week 8) 3.04 .19   3.13 .28   
• Endpoint (week 13) 3.10 .27   3.00 .46   

Perceived Benefits   
• Baseline (week 1) 3.24 .40   3.13 .39   
• Midpoint (week 8) 3.02 .32   3.11 .32   
• Endpoint (week 13) 3.08 .32   2.98 .45  

 
 

a. As data had outliners in both directions. The data was winsorized to meet the assumption of normal distribution.  
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     Table 9 (Continued)  
     Mean and standard deviation for outcome variables described by group 
 

Outcome Variables Motivational Interviewing Health Education 
M SD M SD M SD M SD 

Perceived barriers       
• Baseline (week 1) 1.83 .39   2.07 .49   
• Midpoint (week 8) 1.99 .32   1,92 .36   
• Endpoint (week 13) 1.94 .40   2.03 .51  

 
 

Perceived social support from friend and family   
• Baseline (week 1) 2.11 .67   2.17 .71   
• Midpoint (week 8) 2.28 .59   2.22 .60   
• Endpoint (week 13) 2.31 .72   2.38 .53  

 
 

Perceived self-efficacy      
• Baseline (week 1) 2.17 .46   2.48 .57   
• Midpoint (week 8) 2.27 .60   2.39 .48   
• Endpoint (week 13) 2.33 .58   2.37 .52  
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At baseline in both groups, participants spent their time in moderate physical 

activity the most, then time for walking and vigorous physical, activity. Participants in 

the motivational interviewing group reported the majority of minutes for moderate 

physical activity at baseline (M= 546.67, SD= 633.40), midpoint (M= 497.50, SD= 

646.74), endpoint (M= 367.38, SD= 365.92), and 6-month follow-up (M= 309.72, 

SD= 452.01). The participants in the health education group also reported the 

majority of minutes for moderate physical activity at baseline (M= 322.26, SD= 

246.10), midpoint (M=417.65, SD=392.07), endpoint (M= 424.52, SD= 423.62), and 

6-month follow-up (M=321.82, SD= 250.07). See Table 10. 

Table 10  
Mean and standard deviation for total minutes of PA described by group and activity 
intensity 

Outcome Variables Motivational 
Interviewing 

 
Health Education 

M SD M SD 
 

Total minutes/wk for vigorous PA 
 
- Baseline 
- Midpoint 
- Endpoint 
- Follow-up 

 

 
 

10.00 
42.38 
33.57 
65.00 

 

 
 

23.87 
76.89 
147.12 
102.51 

 
 

14.52 
62.14 
69.52 
96.36 

 

 
 

38.08 
96.08 
192.46 
106.05 

Total minutes/wk for moderate PA  
 
- Baseline 
- Midpoint 
- Endpoint 
- Follow-up 

 

 
 

546.67 
497.50 
367.38 
309.72 

 
 

633.40 
646.74 
365.92 
452.01 

 
 

322.26 
417.65 
424.52 
321.82 

 
 

246.10 
392.07 
423.62 
250.07 

Total minutes/wk for walking PA 
 
- Baseline 
- Midpoint 
- Endpoint 
- Follow-up 

 

 
 

175.48 
324.64 
178.10 
308.61 

 
 

251.10 
371.80 
185.25 
275.08 

 
 

92.38 
282.96 
218.40 
365.45 

 
 

180.83 
471.79 
327.01 
419.29 

   
 In both groups, participants reported a higher mean of total minutes for 

physical activity from household and gardening activity than other activities. 

Participants in the motivational interviewing group reported the highest mean for the 

household and gardening activity at midpoint measures (M= 35789.52, SD= 
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153668.34). Participants in the health education group reported the highest mean for 

the household and gardening activity at endpoint measures (M= 35789.52, SD= 

153668.34). See Table 11. 

Table 11  
Mean and standard deviation for total minutes of PA described by group and activity 
domain

 

Outcome Variables Motivational Interviewing Health Education 

M SD M SD 
 

Total minutes per week of  
activity at work  
- Baseline 
- Midpoint 
- Endpoint 
- Follow-up 

 
 

107.62 
49.29 
50.95 

187.50 

 
 

319.15 
80.53 

120.79 
296.13 

 
 

22.02 
137.86 
112.38 
250.00 

 
 

100.93 
247.99 
208.52 
319.45 

 
Total minutes per week of 
walking for transportation 
- Baseline 
- Midpoint 
- Endpoint 
- Follow-up 

 

 
 
 

66.191 
173.57 
98.69 

163.61 
 

 
 
 

85.75 
219.43 
129.57 
147.19 

 
 
 

35.24 
131.99 
120.66 
170.00 

 

 
 
 

70.90 
212.27 
226.07 
156.49 

Total minutes per week of 
Household and gardening 
- Baseline 
- Midpoint 
- Endpoint 
- Follow-up 

 

 
 

18601.43 
35789.52 
8614.76 
801.94 

 
 

45655.50 
153668.34 
20774.24 

404.16 
 

 
 

14096.79 
10141.19 
32677.62 

820.00 

 
 

32153.14 
18183.06 
95872.44 

802.28 

Total minutes per week of 
leisure time 
- Baseline 
- Midpoint 
- Endpoint 
- Follow-up 

 

 
 

105.95 
189.52 
145.12 
118.61 

 
 

162.63 
214.51 
184.17 
125.20 

 
 

61.67 
156.73 
132.50 
179.50 

 
 

109.83 
210.93 
189.14 
228.38 

 
 

The Pearson Correlation was used to analyze the relationships between the 

psycho-social factors and physical activity outcomes at baseline, midpoint, endpoint, 

and 6 months follow-up. The correlations for both groups of participants are displayed 

in Tables 10, 12, 14, and 16 for the data at baseline, midpoint, and endpoint, 

respectively. In Tables 11, 13, 15, and 17, the correlation data of both groups are 
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presented separately in the same table. Intercorrelations for participants in the 

motivational interviewing group are presented above the diagonal, and 

intercorrelations for participants in the health education group are presented below the 

diagonal. Means and standard deviations for the motivational interviewing group are 

presented in the vertical columns, and means and standard deviations for participants 

in the health education group are presented in the horizontal rows. 

 The total minutes for physical activity highly positive correlated with total 

energy expenditure at baseline, r= .98, p< .01, and positively correlated with 

perceived social support from friend at low level of activity, r= .29, p< .05. In 

addition, the total minutes for physical activity negatively correlated with perceived 

barriers to physical activity at low level, r=.31, p<.05. It can be concluded that total 

minutes for physical activity will increase when participants have low perceived 

barriers and high perceived social support from friends. See Table 10. 

 Perceived benefits for physical activity positively correlated with perceived 

social support from family, r=.38, p< .01, and perceived self-efficacy, r= .46, p< .01. 

Perceived benefits also negatively correlated with perceived barriers to physical 

activity, r= -.32, p< .05. Perceived social support from family also positively 

correlated with perceived social support from friends, r= .34, p< .05, and perceived 

self-efficacy, r= .37, p< .01. Perceived social support from friends also positively 

correlated with perceived self-efficacy. It can be concluded that participants who had 

high perceptions of social support from family and friends reported more perception 

of self-efficacy for physical activity and less perception of barriers. See Table 12. 
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Table 12  
Bivariate correlations of study variables at baseline 

Outcome Variables 1 2 3 4 5 6 7 
 
8 
 

1. Total minutes for 
physical activity -        

2. Total energy 
expenditure .98** -       

3. Total steps walked .35 .39 -      
4. Perceived benefits .09 .08 -.10 -     
5. Perceived barriers -.31* -.31* -.18 -.32* -    
6. Perceived social 

support from family .11 .08 -.37 .38** -.001 -   

7. Perceived social 
support from friends .29* .26 .00 .13 .02 .34* -  

8. Perceived self- 
efficacy .16 .16 .25 .46** -.18 .37** .35* - 

M 652.35 2479.69 47691.13 3.18 1.94 2.36 1.99 2.34 

SD 872.39 3449.30 10124.29 .37 .45 .84 .86 .57 
 

*p<.05, **p<.01,***p<.001 
 
 
Table 13  
Bivariate correlations of study variables at baseline described by group 

Outcome 
Variables 1 2 3 4 5 6 7 8 M SD 

1. Total minutes 
for physical 
activity 

- .99** .28 .09 -.26 .04 .38 .33 856.20 1150.28 

2. Total energy 
expenditure  

.95** - .36 .08 -.29 .05 .35 .33 3308.49 4604.88 

3. Total steps 
walked 

.59 .48 - .05 -.41 -.45 -.09 .14 49434.62 11647.63 

4. Perceived 
benefits 

.40 .01 -.29 - -.20 .45* .18 .49* 3.22 .42 

5. Perceived 
barriers 

-.45* -.42* .14 -.39 - .05 -.09 -.50* 1.84 .42 

6. Perceived 
social support 
from family 

.41* .32 -.08 .32 -.07 - .37 .48* 2.33 .87 

7. Perceived 
social support 
from friends 

.41* .37 .18 .11 .07 .32 - .20 1.90 ,78 

8. Perceived 
self-efficacy 

.01 .01 .62 .50* -.03 .26 .44* - 2.22 .54 

M 448.50 1650.88 45698.57 3.14 2.05 2.38 2.08 2.45  
SD 379.65 1286.53 8497.43 .38 .46 .82 .94 .60   

*p<.05, **p<.01,***p<.001 
 

 At the midpoint, the total minutes for physical activity highly positively 

correlated with total energy expenditure, r= .95, p< .01, and perceived social support 

from friends at a low level, r= .39, p< .01.Total energy expenditure also positively 

correlated with perceived social support from friends at a low level, r= .33, p< .05. It 
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can be concluded that total minutes for physical activity and energy expenditure are 

increased when participants have high perceived social support from friends. See 

Table 14. 

 Perceived self-efficacy for physical activity also positively correlated with 

total steps walked, r= .56, p< .05, and negatively correlated with perceived barriers to 

physical activity, r= -.43, p< .01. It can be concluded that participants who had high 

perception self-efficacy and low perception of barriers will report a higher number of 

walked steps. See Table 14. 

Table 14  
Bivariate correlations of study variables at midpoint 

Outcome Variables 1 2 3 4 5 6 7 
 

8 
 

1. Total minutes for physical 
activity 

-        

2. Total energy expenditure  .95** -       
3. Total steps walked .27 .34 -      
4. Perceived benefits .07 .17 .32 -     
5. Perceived barriers -.18 -.16 -.47 -.11 -    
6. Perceived social support 

from family 
.09 .05 -.12 .23 .15 -   

7. Perceived social support 
from friends 

.39** .33* .19 .21 -.21 -.04 -  

8. Perceived self-efficacy .21 .24 .56* .30 -.43** .16 .25 -
M 807.28 2874.82 57612.80 3.06 1.96 2.53 2.0 2.33 
SD 847.79 2957.27 17759.58 .27 .34 .84 .85 .53 

 
*p<.05, **p<.01,***p<.001 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



100 
 

 

Table 15  
Bivariate correlations of study variables at midpoint described by group 

Outcome 
Variables 

1 2 3 4 5 6 7 8 M SD 

1. Total minutes 
for physical 
activity 

- .97** .36 .05 -.13 -.01 .39 .03 864.52 916.86 

2. Total energy 
expenditure  

.94** - .34 .16 -.15 -.01 .34 .15 3065.03 3551.87 

3. Total steps 
walked 

.12 .35 - .07 -.73* -.24 .07 .67 56215 17058.54 

4. Perceived 
benefits 

.12 .25 .44 - .01 .24 .15 .17 3.02 .21 

5. Perceived 
barriers 

-.25 -.22 -.22 -.16 - .31 -.23 .40 2.0 .32 

6. Perceived 
social support 
from family 

.20 .12 .12 .27 -.002 - .06 -.09 2.60 .87 

7. Perceived 
social support 
from friends 

.42 .38 .26 .23 -.19 -.12 - .12 1.96 .74 

8. Perceived 
self- efficacy 

.49* .44* .40 .40 -.45* -.52* .38 - 2.27 .60 

M 752.64 2693.25 5921.29 3.10 1.92 2.46 2.03 2.39   
SD 797.04 2324.93 19770.30 .31 .36 .83 .97 .47 

 
  

*p<.05, **p<.01,***p<.001 
 

At the endpoint, the total minutes for physical activity highly positively 

correlated with total energy expenditure, r= .94, p< .01, and perceived social support 

from friends at a moderate level, r= .47, p< .01. Total energy expenditure also 

moderately positively correlated with perceived social support from friends, r= .49, 

p< .01. It can be concluded that the total minutes for physical activity and energy 

expenditure are more likely to increase when participants have high perceived social 

support from friends. See Table 16. Perceived benefits negatively correlated with 

perceived barriers to physical activity at a low level, r= -.38, p< .01, and positively 

correlated with perceived self-efficacy at a low level, r= .38, p< .01. 
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Table 16  
Bivariate correlations of study variables at endpoint 
 

Outcome Variables 1 2 3 4 5 6 7 8 
 

1. Total minutes for 
physical activity 

-        

2. Total energy 
expenditure  

.94** -       

3. Total steps walked .32 .34 -      
4. Perceived benefits .19 .20 .10 -     
5. Perceived barriers -.17 -.21 -.24 -.49** -    
6. Perceived social 

support from family 
.17 .15 .13 -.01 .17 -   

7. Perceived social 
support from friends 

.47** .49** .29 .35* -.21 .05 -  

8. Perceived self-efficacy .18 .19 .48 .38** -.37* .13 .27 - 
M 630.52 2452.41 49621.87 3.04 1.99 2.54 2.07 2.36 
SD 636.24 2793.32 13719.04 .38 .45 .98 .84 .54 

*p<.05, **p<.01 
 

Table 17  
Bivariate correlations of study variables at endpoint described by group 

Outcome 
Variables 

1 2 3 4 5 6 7 8 M SD 

1. Total minutes 
for physical 
activity 

- .94** .71* .38 .17 .51* .38 .07 563.91 530.22 

2. Total energy 
expenditure  

.94** - .70 .36 .10 .51* .41 .06 2264.09 2570.76 

3. Total steps 
walked 

.54 .47 - .18 -.35 .10 .34 .64 51907.12 16668.49 

4. Perceived 
benefits 

.12 .12 .03 - -.05 .36 .34 .66** 3.09 .32 

5. Perceived 
barriers 

-.39 -.44 -.11 -.73 - -.03 .05 -.45 1.93 .40 

6. Perceived 
social support 
from family 

-.08 -.20 .31 -.34 .40 - .22 .12 2.60 .95 

7. Perceived 
social support 
from friends 

.52** .55 .44 .38 -.43 -.10 - .21 1.99 .79 

8. Perceived 
self- efficacy 

.28 .31 .08 .18 -.31 .13 .35 - 2.37 .58 

M 697.12 2640.72 47010.14 2.99 2.05 2.47 2.15 2.36   
SD 732.99 3045.81 10004.77 .44 .49 .81 .90 .51   

*p<.05, **p<.01 
 
 At the 6-month follow-up, the total minutes for physical activity highly 

positively correlated with total energy expenditure, r= .97, p< .01. Perceived barriers 

to physical activity negatively correlated with perceived social support from family, 

r= -.42, p< .05, and perceived self-efficacy, r=-.45, p< .05, at a moderate level. 

Perceived social support from friends also moderately positively correlated with 
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perceived self-efficacy, r= .58, p< .01. It can be concluded that participants who 

perceive low self-efficacy will be more likely to report low social support from family 

and perceive higher barriers to being physically active. See Table 18. 

Table 18  
Bivariate correlations of study variables at 6-month follow-up 

Outcome Variables 1 2 3 4 5 6 7 

1. Total minutes for 
physical activity 

-       

2. Total energy 
expenditure  

.97** -      

3. Perceived benefits -.002 .02 -   
4. Perceived barriers .07 .04 -.19 -    
5. Perceived social 

support from family 
.06 .04 .04 -.42* -   

6. Perceived social 
support from friends 

.23 .25 .12 .04 .31 -  

7. Perceived self -
efficacy 

.26 .30 .24 -.45* .58** .30 - 

M 721.38 3024.56 3.69 1.93 3.28 2.83 2.48 
SD 666.96 2862.04 .47 .65 .84 .89 .74 

*p<.05, **p<.01 
 
Table 19  
Bivariate correlations of study variables at 6-month follow-up described by group 

Outcome 
Variables 

1 2 3 4 5 6 7 M SD 

1. Total minutes 
for physical 
activity 

- .97** -.08 .18 .11 .10 .18 683.33 677.75 

2. Total energy 
expenditure  

.98** - -.04 .16 .08 .16 .24 3041.67 3104.10 

3. Perceived 
benefits 

.14 .14 - -.03 .05 .17 .32 3.72 .46 

4. Perceived 
barriers 

-.05 -.06 -.29 - -.53* -.27 -.61** 1.78 .43 

5. Perceived social 
support from 
family 

-.10 -.17 .04 -.62* - .46 .63** 3.28 1.02 

6. Perceived social 
support from 
friends 

.44 .42 .06 .276 -.10 - .46 2.83 .86 

7. Perceived self -
efficacy 

.41 .46 .16 -.56 .35 .04 - 2.39 .78 

M 783.64 2996.56 3.64 2.18 3.27 2.82 2.64   
SD 676.59 2560.04 .51 .87 .47 .98 .67   

*p<.05, **p<.01,***p<.001 
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Results for Specific Aim #2 

The second study aim was to test the efficacy of a motivational interviewing-

based health coaching program compared to a standard education program among 

middle aged Thai working women. The hypothesis for this aim was that women in the 

motivational interviewing-based health coaching program would have a greater 

change in their physical activity data as well as selected psycho-social outcomes over 

three different times than changes seen in the standard education group. 

Primary outcomes. 

Total minutes for physical activity at baseline, midpoint, and endpoint.  

A mixed- design repeated measure ANOVA was conducted to evaluate the effect of 

coaching style and time on total minutes of physical activity. The dependent variable 

was total minutes of physical activity in last 7 days from the IPAQ. The between-

subjects factor was coaching style with two levels (motivational interviewing-base 

health coaching and health education), and the within-subject factor was measurement 

times with 3 levels (baseline, midpoint, and endpoint). The assumptions underlying 

the mixed-design ANOVA were tested prior to the analyses of total minutes of 

physical activity. The Box’s test and the Levene’s test were conducted to test 

homogeneity of variance and homogeneity of covariance. They were significant and 

the skewness values for the baseline, midpoint, and endpoint data of total minutes of 

physical activity were larger than ±1.0. The assumption of multi-sample sphericity 

was tested to see whether within-group variability of total minutes of physical activity 

was the same for each of the groups and that scores were normally distributed and 

independent among groups. The Mauchly’s test statistic was met (χ2 (2)= 4.87, 

P=.09), so it can be concluded that there are no significant differences between the 

variances of differences.  
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The test of between-subjects effects revealed no significance for main effect 

due to between-subject factor (coaching style), F(1, 40)= .25, p=.61, indicating that 

total minutes of physical activity suing different coaching styles were in general the 

same. There was also a non-significant interaction effect of coaching style by time on 

total minutes of physical activity, F(2, 80)= 1.99, p= .14, indicating that total minutes 

of physical activity at different coaching styles and time points were in general the 

same. Only the main effect due to within-subject factor (time) was significant at p < 

.10, F(2, 80)= 2.41. Due to the small sample size, the omega square was used to 

report the effect size instead of the partial eta square in order to prevent a positive 

bias. There was no effect size of the main effect of coaching style. The effect size of 

the main effect of time and the effect size of the interaction between coaching style 

and time were small: ω2 = .03 and .02, indicating that the times of measure had a 

small effect on the number of total minutes for physical activity across times. See 

Table 20. 

Table 20  
Test of between-subjects (coaching style) and within-subjects effects of total minutes 
of PA 
 
Source Type III Sum of 

Squares 
df Mean 

Square 
F Sig Partial 

Squared 
Omega 
Squared 
 

Between-Subjects Effect       
Group 257694.31 1 257694.31 .25 .62 .00 .00 
Error (Group) 41482805.19 40 1037070.13     
Within-Subjects Effect       
Time 1213937.66 2 606968.83 2.41 .09 .06 .03 
Time * Group 1001721.33 2 500860.67 1.99 .14 .05 .02 
Error (Time) 20156143.05 80 251951.79 

 
    

 
The test of within-subjects contrasts revealed that total minutes of physical 

activity at time 2 was significantly higher than the total minutes at baseline: F(1, 40)= 

6.19,p= .01. The test of coaching style by time interaction was also significant at the 

difference between baseline and endpoint measures, F(1, 40)= 4.17, p= .04.  
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This result indicated that the total minutes of physical activity between coaching 

styles differed only when the baseline and endpoint measures were compared. See 

Table 21. 

Table 21  
Test of within-subjects contrasts  
 

Source Type III Sum of 
Squares 

df Mean Square F Sig 

Time Midpoint vs. baseline 
Endpoint vs. baseline 

2279905.00 
177944.34 

1 
1 

2279905.00 
177944.34 

6.19 
.37 

.01 

.54 
 
Time * Group 

 
Midpoint vs. baseline 
Endpoint vs. baseline 

425115.48 
1999410 

 
1 
1 

 
425115.48 

1999410.25 
 

 
1.15 
4.17 

 

.28 

.04 

Error (Time) Midpoint vs. baseline 
Endpoint vs. baseline 

1.47E7 
1.91E7 

40 
40 

368399.09 
479126.80 

 

  

 

Winsorized total minutes of physical activity at baseline, midpoint, and 

endpoint. The results showed that the primary outcome data, total minutes of physical 

activity, violated the assumption of the mixed-design ANOVA. Although the 

assumption of random assignment was met, the normal distribution and homogeneity 

of covariance across groups was not met (Box’s M= 28.98, F(6, 11592.45)= 4.44, p= 

.00). The skewness value tests for the baseline, midpoint, and endpoint data were 

larger than ±1.0. In addition, there were extreme outlier data of the total minutes of 

physical activity. Thus, the winsorized means were used to deal with the extreme 

outlier cases. The assumption of multisample sphericity was also tested to see whether 

within-group variability was the same for each of the groups and that scores were 

normally distributed and independent among groups. The Mauchly’s test statistic 

violated the assumption (χ2 (2)=7.26, P<.05), so it can be concluded that there were 

significant differences between the variances of differences. Thus, the assumption of 

sphericity was not met. The Epison adjustment is used to adjust the degrees of 
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freedom for the averaged test. As a result, the degrees of freedom were corrected 

using Huynh-Feldt because the estimates of sphericity were greater than .75.  

The test of between-subjects effects revealed there was no significance for the 

main effect due to the between-subject factor (coaching style), F(1, 40)= .22, p=.64, 

indicating that total minutes of physical activity at different coaching styles were in 

general the same. The test of main effect due to within-subject factor (time), F(1.82, 

72.93)= 1.80, and the test of  interaction effect of coaching style by time on total 

minutes of physical activity were not significant: F(1.82, 72.93)= 1.40, p= .25. The 

results indicated that total minutes of physical activity at different time points were in 

general the same. There was also a non-significant interaction effect between time and 

coaching style. The main effect of time and the interaction effect between coaching 

style and time were small, ω2 = .02 and .01, indicating that the times of measure had a 

small effect on the number of total minutes of physical activity (see Table 22). 

However, the estimated marginal means of the interaction effect between time and 

coaching style revealed that participants in both groups reported increased minutes of 

physical activity at midpoint and endpoint measures compared to the baseline 

measure.  

Table 22  
Test of between-subjects (coaching style) and within-subjects effects of winsorized 
total minutes of PA 
 
Source Type III Sum of 

Squares 
df Mean 

Square 
F Sig Partial 

Squared 
Omega 
Squared 
 

 
Between-Subjects Effects 

      

Group 70443.89 1 70443.89 .22 .64 .01 .00 
Error (Group) 12875740.71 40 321893.52     
Within-Subjects Effect  
Time   219454.13   1.82 120367.73 1.80 .18 .04 .02 
Time * Group   170730.70   1.82   93643.57 1.40 .25 .03 .01 
Error (Time) 4868744.38 72.93   66761.07 
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Winsorized total minutes of physical activity based on coaching style and 

pedometer-wearing at baseline, midpoint, and endpoint. Thirty percent of participants 

in both groups were randomly assigned to wear a pedometer for measuring the 

number of steps while walking. Thus, the option of wearing a pedometer was added 

into the between-subjects factor. A mixed-design repeated-measure ANOVA was 

conducted to evaluate the effect of coaching style and using a pedometer by time on 

total minutes of physical activity. The dependent variable was total minutes of 

physical activity in the last 7 days from the IPAQ. The between-subjects factors were 

coaching style with two levels (motivational interviewing-based health coaching and 

health education), and using the pedometer with two levels (none and used). The 

within-subject factor was measurement times with three levels (baseline, midpoint, 

and endpoint). The Mauchly’s test statistic was violated (χ2 (2)=6.77, P<.05), so it 

can be concluded that there are significant differences between the variances of 

differences. Thus, the assumption of sphericity was not met. The degrees of freedom 

were corrected using Huynh-Feldt because the estimate of sphericity was greater than 

.75.  

There was no significant main effect of time indicating that total minutes of 

physical activity at different time points were in general the same, F(1.93, 73.27)= 

2.03. There was also a non-significant interaction effect between the time and 

coaching style, F(1.93, 73.27)= 2.30. There was also no significant difference found 

for the interaction effect between using the pedometer by time, F(1.93, 73.27)= .15. 

Additionally, there was also a non-significant interaction effect between the time, 

coaching style, and using the pedometer, F(1.93, 73.27)= 1.44, r= .14. There was no 

effect size for time * using-pedometer interaction effect. The effect size of the 

coaching style by time interaction effect was small, ω2 = .03. The effect sizes of time 
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and time by coaching style by using pedometer effect were also small, ω2 = .02 and 

.01, indicating that the coaching style and using pedometer had a small effect on the 

number of total minutes of physical activity across three time points. The effect size 

of the between-subjects factors (coaching style) was zero. The effect sizes of the 

between-subject factors (using pedometer) and the interaction between coaching style 

and using pedometer were small, ω2 = .01 and .01. The results indicate that without 

considering the time points of measurement. The difference in coaching style and 

using-pedometer option has a small effect on the number of minutes of physical 

activity. See Table 23. 

Table 23  
Test of between-subjects (coaching style x pedometer) and within-subjects effects of 
winsorized total minutes of PA 
 
Source Type III Sum 

of Squares 
df Mean 

Square 
F Sig Partial 

Squared 
Omega 
Squared 

Between-Subjects Effects       
Group 5491.52 1 5491.52 .05 .82 .00 .00 
Pedometer 222682.20 1 222682.20 2.21 .15 .06 .01 
Group * Pedometer 267872.30 1 267872.30 2.66 .11 .07 .01 
Error (Group) 3834225.84 38 100900.68     
Within-Subjects Effect       
Time 249826.15 1.93 129560.51 2.03 .14 .05 .02 
Time * Group 282287.66 1.93 146395.14 2.29 .11 .06 .03 
Time * Pedometer 18156.55 1.93 9416.04 .15 .86 .00 .00 
Time * Group * Pedometer 177599.74 1.93 92103.69 1.44 .24 .03 .01 
Error (Time) 4674545.58 73.27   63795.57     

  
Total minutes for physical activity at baseline, midpoint, endpoint, and 6-

month follow-up. 

Total minutes for physical activity (winsorized data) at baseline, midpoint, 

endpoint, and 6-month follow-up. A mixed-design repeated-measure ANOVA was 

conducted to evaluate the effect of coaching style and time on total minutes of 

physical activity. The dependent variable was total minutes of physical activity in the 

last 7 days from theIPAQ. The between-subjects factor was coaching style with two 

levels (motivational interviewing-based health coaching and health education), and 
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the within-subjects factor was measurement times with four levels (baseline, 

midpoint, endpoint, and 6-month follow-up). The assumptions underlying the mixed-

design ANOVA were tested prior to the analyses of total minutes of physical activity. 

The Box’s test and the Levene’s test were conducted to test homogeneity of variance 

and homogeneity of covariance. They were significant and the skewness values for 

the baseline, midpoint, and endpoint data of total minutes of physical activity were 

larger than ±1.0. Since the total minutes of physical activity did not meet the 

assumption of the mixed-design, the winsorized data were used as a dependent 

variable for this analysis. The assumption of multisample sphericity was tested to see 

whether within-group variability of self-efficacy was the same for each of the groups 

and that scores were normally distributed and independent among groups. The 

Mauchly’s test statistic was met (χ2 (2)= 8.60, P=.13), so it can be concluded that 

there are no significant differences between the variances of differences.  

The test revealed there was no significant for the effect due to the between-

subjects factor (coaching style), F(1, 26)= .01, p=.94,  and due to the within-subject 

factors (time), F(3, 78)= .88, p= .46, indicating that total minutes of physical activity 

at different coaching styles and time points were in general the same. There was also a 

non-significant interaction effect of coaching style by time on total minutes of 

physical activity, F(3, 78)= .66, p= .58. There was no effect size of the main effect of 

coaching style and time, no effect size of the coaching style * time interaction, 

indicating that the coaching style across the four time points had no effect on the 

number of total minutes of physical activity. See Table 24. 
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Table 24  
Test of within-subjects effects of winsorized total minutes of physical activity 
 
Source Type III Sum of 

Squares 
df Mean 

Square 
F Sig Partial 

Squared 
Omega 
Squared 

Between-Subjects Effects       
Group 2764.18 1 2764.18 .01 .94 .00 .00 
Error (Group) 1.047E7 26 402740.73     
Within-Subjects Effect       
Time 198078.98 3 66026.33 .87 .45 .03 .00 
Time * Group 148170.33 3 49390.11 .66 .58 .03 .00 
Error (Time) 5875753.66 78 75330.18 

 
    

 
Total minutes for physical activity (winsorized data) at baseline, midpoint, 

endpoint, and 6-month follow-up based on coaching style and using pedometer. A 

mixed-design repeated-measure ANOVA was conducted to evaluate the effect of 

coaching style and using the pedometer by time on total minutes of physical activity. 

The dependent variable was total minutes of physical activity in the last 7 days from 

the IPAQ. The between-subjects factors were coaching style with two levels 

(motivational interviewing-based health coaching and health education), and using the 

pedometer with two levels (none and used). The within-subjects factor was 

measurement times with four levels (baseline, midpoint, endpoint, and 6-month 

follow-up). The assumptions underlying the mixed-design ANOVA were tested prior 

to the analyses of total minutes of physical activity. The Box’s test and the Levene’s 

test were conducted to test homogeneity of variance and homogeneity of covariance. 

They were significant, and the skewness values for the baseline, midpoint, and 

endpoint data of total minutes of physical activity were larger than ±1.0. Since the 

total minutes of physical activity did not meet the assumption of the mixed-design, the 

winsorized data were used as a dependent variable for this analysis. The assumption 

of multi-sample sphericity was tested to see whether within-group variability of self-

efficacy was the same for each of the groups and that scores were normally distributed 

and independent among groups. The Mauchly’s test statistic was met (χ2 (5)= 7.87, 
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P=.16), so it can be concluded that there are no significant differences between the 

variances of differences.  

The test of between-subjects effects revealed that there was no significant for 

the  effect due to the between-subjects factor (coaching style), F(1, 24)= .16, p=.69,  

due to using pedometer, F(1. 24)= 1.64, p= .21, and due to the within-subjects factor 

(time), F(3, 72)= .99, p= .40, indicating that total minutes of physical activity by 

different coaching styles, using pedometer, and time points were in general the same,. 

There were also a non-significant interaction effect of coaching style by time, F(3, 

78)= .68, p= .57, and using the pedometer by time on total minutes of physical 

activity, F(3, 78)= .32, p= .81. The effect size of the main effect of coaching style, 

using the pedometer, and time were small, ηp
2 =.01, ηp

2 = .06, and ηp
2 = .04, 

respectively. The effect size of the coaching style by time interaction effect, time by 

using pedometer interaction effect, and time by coaching style by using pedometer 

interaction effect were zero, indicating that the coaching style and using pedometer 

had no effect on the number of total minutes of physical activity across four time 

points. The effect size of using the pedometer and the effect size of the interaction 

between between-subjects factors (coaching style and using pedometer) were small, 

ω2 = .02. The results indicate that without considering the time points of 

measurement, the difference in coaching style and using-pedometer option had a large 

effect on the number of minutes of physical activity. See Table 25. 
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Table 25  
Test of between-subjects (coaching style X pedometer) and within-subjects effects of 
winsorized total minutes of PA 
 
Source Type III Sum 

of Squares 
df Mean Square F Sig Partial 

Squared 
Omega 
Squared 

Between-Subjects Effects       
Group 60266.26 1 60266.26 .16 .69 .01 .00
Pedometer 618083.03 1 618083.03 1.64 .21 .06 .01 
Group * Pedometer 1043598.70 1 1043598.70 2.77 .11 .10 .02 
Error (Group) 9031989.70 24 376332.90     
Within-Subjects Effect       
Time 234074.58 3 78024.86 .99 .40 .04 .00 

Time * Group 161712.84 3 53904.28 .68 .57 .03 .00 
Time * Pedometer 76631.46 3 25543.82 .32 .81 .01 .00 
Time * Group * Pedometer 102645.22 3 34215.07 .43 .73 .02 .00
Error (Time) 5688969.33 72 79013.46     

 

Secondary outcomes. For the secondary outcome analysis, five separate 2x3 

mixed-methods ANOVA were conducted with group and time as the independent 

variables and the secondary outcomes including energy expenditure, perceived 

benefits and barriers, self-efficacy, and 4) social support as the dependent variables.  

Energy expenditure. The results showed that the total energy expenditure 

violated the assumption of the mixed-design ANOVAs. The normal distribution and 

homogeneity of covariance across groups were not met (Box’s M= 23.20, p= .02). 

The skewness values, which were tested for the baseline, midpoint, and endpoint data, 

were larger than ±1.0. Thus, the mixed-design repeated-measure method was not 

justified for the total energy expenditure. In addition, the total energy expenditure and 

the total minutes of physical activity were highly correlated, r=.98, p < .001. Thus, 

the main and interaction effect of time and coaching style were not tested for the total 

energy expenditure.  

 Steps walked measured by pedometer. A mixed-design repeated-measure 

ANOVA was conducted to evaluate the effect of coaching style and time on steps 

walked. The dependent variable was steps walked monitored by pedometer. The 

between-subjects factor was coaching style with two levels (motivational 
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interviewing-based health coaching and health education), and the within-subjects 

factor was measurement times with three levels (baseline, midpoint, and endpoint). 

The assumptions underlying the mixed-design ANOVA were tested prior to the 

analyses of steps walked. The Box’s test and the Levene’s test were conducted to test 

homogeneity of variance and homogeneity of covariance. They were not significant, 

and the skewness values for the baseline, midpoint, and endpoint data of steps walked 

were within ±1.0. Thus, the steps walked outcome met the assumption of the mixed-

design. The test of sphericity was also non-significant. The Mauchly’s test statistic 

was also not significant (χ2 (2)= 1.94, P=.38), so it can be concluded that there are no 

differences between the variances of differences across all groups.  

The test revealed there was no significant for the effect due to the between-

subjects factor (coaching style), F(1, 13)= .09, p=.77, and for the interaction effect of 

coaching style by time on steps walked by pedometer, F(2, 26)= .76, p= .48. The test 

for main effect due to the within-subjects factor (time) was significant, F(2, 26)= 

4.85, p= .02, indicating that steps walked were different at different time points. The 

effect size of the time effect was moderate, ω2 =.07. There was no effect size of the 

coaching style effect, while the interaction effect of coaching style by time was 

medium size, ω2 = .10. The results indicated that time of measure had a greater effect 

on the number of walked steps than the coaching style. See Table 26. 

Table 26  
Test of between-subjects (coaching style) and within-subjects effects of steps walked 
per week 
 

Source Type III Sum of 
Squares 

df Mean Square F Sig Partial 
Squared 

Omega 
Squared 

Between-Subjects Effects       
Group 39553702.30 1 39553702.30 .09 .77 .01 .00 
Error (Group) 5.981E9 13 4.601E8  
Within-Subjects Effect       
Time 8.69E8 2 4.34E8 4.85 .01 .27 .07 
Time * Group 1.36E8 2 677788980.40 .76 .48 .05 .10
Error (Time) 2.33E8 26 8957841.37     
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The test of within-subjects contrasts revealed that the steps walked at time 2 and time 

3 were greater than the steps walked at baseline. However, only the steps walked at 

time2 were statistically different from the steps walked at baseline, F(1, 13)= .70. See 

table 27. 

Table 27  
Test of within-subjects contrasting effects of steps walked per week 
 

Source Type III Sum 
of Squares 

df Mean 
Square 

F Sig 

Time Midpoint vs. baseline 
Endpoint vs. baseline 

1.54E9 
5.35 

1 
1 

1.54E9 
5.35 

6.32 
.43 

.02 

.52 
Time * Group Midpoint vs. baseline 

Endpoint vs. baseline 
1.69E7 

5031619.22 
1 
1 

1.69 
5031619.22 

.70 

.04 
.41 
.84 

Error (Time) Midpoint vs. baseline 
Endpoint vs. baseline 

3.16E9 
1.62E9 

13 
13 

2.43E8 
1.24 

 

  

 

Perceived benefits for and barriers to physical activity. A mixed-design 

repeated-measure ANOVA was conducted to evaluate the effect of coaching style and 

time on self-efficacy. The dependent variable was perceived benefits for and barriers 

to being physically active, scored from 1 to 164. The between-subjects factor was 

coaching style with two levels (motivational interviewing-based health coaching and 

health education), and the within-subjects factor was measurement times with three 

levels (baseline, midpoint, and endpoint). The assumptions underlying the mixed-

design ANOVA were tested prior to the analyses of perceived benefits and barriers. 

The Box’s test and the Levene’s test were conducted to test for homogeneity of 

variance and homogeneity of covariance. They were significant, and the skewness 

values for the baseline, midpoint and endpoint data of perceived benefits and barriers 

were larger than ±1.0. The assumption of homogeneity of covariance across groups 

was not met. Thus, the variable of perceived benefits for and barriers to physical 

activity were entered into the mixed-design ANOVA analysis separately. 
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Perceived benefits for physical activity. The assumptions underlying the 

mixed-methods ANOVA were tested prior to the analyses. The assumptions of normal 

distribution and homogeneity of covariance across groups for perceived benefits for 

physical activity were met, and the skewness values for the baseline, midpoint and 

endpoint data were within ±1.0. The test of sphericity was also non-significant, χ2 

(2)= 6.11, P=.05. 

The test revealed there was no significant for the effect due to the between-

subjects factor (coaching style), F(1, 40)= .27, p=.60, and for the interaction effect of 

coaching style by time on perceived benefits for physical activity, F(2, 80)= 1.44, p= 

.24. The test for main effect due to the within-subjects factor (time) was significant, 

F(2, 80)= 2.67, p= .08, indicating that perceived benefits for physical activity scores 

were different at different time points. The effect size of the time effect was small, ω2 

=.04. The effect size of the interaction effect of coaching style by time was also small, 

ω2 = .01. The results indicated that time of measure had some effect on the number of 

perceived benefits for physical activity. See Table 28. 

Table 28  
Test of between-subjects and within-subjects effects of perceived benefits 
 
Source Type III Sum of 

Squares
df Mean 

Square
F Sig Partial 

Squared 
Omega 

Squared 
Between-Subjects Effects       
Group .02 1 .02 .27 .61 .01 .00 
Error (Group) 2.40 40 .06     
Within-Subjects Effect       
Time .53 2 .27 2.67 .08 .06 .04 
Time * Group .29 2 .14 1.44 .24 .04 .01 
Error (Time) 7.94 80 .10 

 
    

 
The test of within-subjects contrasts for the difference of perceived benefits for 

physical activity at midpoint versus baseline and at endpoint versus baseline were 

significant. The results revealed that perceived benefits for physical activity at 
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midpoint and endpoint measures differed from participants’ perceptions at baseline. 

See Table 29. 

Table 29  
Test of within- subjects contrasts of perceived benefit 
 

Source Type III 
Sum of 

Squares 

df Mean 
Square 

F Sig 

Time Midpoint vs. baseline 
Endpoint vs. baseline 

.55 

.98 
1 
1 

.55 

.98 
2.99 
3.63 

.09 

.06 
Time * Group Midpoint vs. baseline 

Endpoint vs. baseline 
.46 
.00 

1 
1 

.46 

.00 
2.50 

.01 
.12 
.94 

Error (Time) Midpoint vs. baseline 
Endpoint vs. baseline 

7.31 
      10.81 

 

40 
40 

.18 

.27 
  

  

Perceived barriers to physical activity. The assumptions underlying the 

mixed-design ANOVA were tested prior to the analyses. The assumptions of normal 

distribution and homogeneity of covariance across groups for perceived barriers to 

physical activity were met. The skewness values at baseline, midpoint, and endpoint 

data were within ±1.0. The test of sphericity was also non-significant, χ2 (2)= 6.18, 

P=.05. 

There was no significant for the effect due to the between-subjects factor 

(coaching style), F(1, 40)= .88, p=.36,  and main effect due to the within-subjects 

factor (time), F(2, 80)= .13, p= .88, indicating that perceived barriers to physical 

activity from different coaching styles and time points were in general the same,. 

There was also a non-significant interaction effect of coaching style by time on 

perceived barriers, F(2, 80)= 1.98, p= .15. The effect size of the interaction effect of 

coaching style by time was small, ω2 =.02. The results indicated that the coaching 

style and time of measure had a small effect on perceived barriers for physical activity 

score over time. See Table 30. 
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Table 30  
Tsest of between-subjects and within-subjects effects of perceived barriers 
 
Source Type III Sum of 

Squares 
df Mean 

Square 
F Sig Partial 

Squared 
Omega 

Squared 
Between-Subjects Effects       
Group .07 1 .07 .88 .36 .02 .00 
Error (Group) 3.31 40 .08     
Within-Subjects Effect       
Time .04 2 .02 .13 .88 .003 .00 
Time * Group .55 2 .27 1.98 .15 .05 .02 
Error (Time) 11.06 80 .14     

 

Perceived social support. A mixed-design repeated-measure ANOVA was 

conducted to evaluate the effect of coaching style and time on perceived social 

support. The dependent variable was perceived social support from family and 

friends, scored from 1 to 120. The between-subjects factor was coaching style with 

two levels (motivational interviewing-based health coaching and health education), 

and the within-subjects factor was measurement time with three levels (baseline, 

midpoint, and endpoint). The assumptions underlying the mixed-design ANOVA 

were tested prior to the analyses. The assumptions of normal distribution and 

homogeneity of covariance across groups for perceived social support were met, and 

the skewness values for the baseline, midpoint, and endpoint data were within ±1.0. 

The test of sphericity was also non-significant, χ2 (2)= 4.45, P=.11. 

The test revealed that there was no significant for the effect due to the 

between-subjects factor (coaching style), F(1, 40)= .02, p=.89, and for the interaction 

effect of coaching style by time on perceived social support, F(2, 80)= .42, p= .66. 

The test for main effect due to the within-subjects factor (time) was significant, F(2, 

80)= 3.40, p= .04, indicating that perceived social support scores were different at 

different time points. The effect size of the time effect was small, ω2 =.05. The effect 

size of coaching style effect and the interaction effect of coaching style by time were 

zero. The results indicated that time of measure had an effect on the number of 
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perceived social support from family and friends for physical activity across times not 

related to coaching style. See Table 31. 

Table 31  
Test of between-subjects and within-subjects effects of perceived social support from 
family and friends 
 
Source Type III Sum 

of Squares 
df Mean 

Square 
F Sig Partial 

Squared 
Omega 
Squared 

Between-Subjects Effects     
Group .02 1 .02 .02 .89 .00 .00 
Error (Group) 38.45 40 .96   
Within-Subjects Effect   
Time .90 2 .45 3.40 .04 .08 .05 
Time * Group .11 2 .06 .42 .66 .01 .00 
Error (Time) 10.55 80 .13   

 
The test of within-subjects contrasts for the difference of perceived social support at 

endpoint versus baseline was significant. The results revealed that perceived social 

support from family and friends for physical activity at endpoint measure by 

participants differed from their perception at baseline. See Table 32. 

Table 32  
Test of within-subjects contrasts of perceived social support from family and friends 
 

Source Type III Sum 
of Squares 

df Mean 
Square 

F Sig 

Time Midpoint vs. baseline 
Endpoint vs. baseline 

.52 
1.79 

1 
1 

.52 
1.79 

2.36 
5.10 

.13 

.03 
Time * Group Midpoint vs. baseline 

Endpoint vs. baseline 
.15 
.00 

1 
1 

.15 

.00 
.68 
.00 

.42 

.95 
Error (Time) Midpoint vs. baseline 

Endpoint vs. baseline 
 

8.80 40 .22   

 

Perceived self-efficacy. A mixed-design repeated-measure ANOVA was 

conducted to evaluate the effect of coaching style and time on self-efficacy. The 

dependent variable was self-efficacy, scored from 1 to 92. The between-subjects 

factor was coaching style with two levels (motivational interviewing-based health 

coaching and health education), and the within-subjects factor was measurement 
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times with three levels (baseline, midpoint, and endpoint). The assumptions 

underlying the mixed-design ANOVA were tested prior to the analyses of perceived 

self-efficacy. The Box’s test and the Levene’s test were conducted to test 

homogeneity of variance and homogeneity of covariance. They were not significant, 

and the skewness values for the baseline, midpoint and endpoint data of self-efficacy 

were within ±1.0. Thus, the self-efficacy outcome met the assumption of the mixed-

design. The assumption of multisample sphericity was tested to see whether within-

group variability of self-efficacy was the same for each of the groups and that scores 

were normally distributed and independent among groups. The Mauchly’s test 

statistic was violated (χ2 (2)= 8.03, P=.02), so it can be concluded that there were 

significant differences between the variances of differences. Thus, the assumption of 

sphericity was not met. The degrees of freedom were corrected using Huynh-Feldt 

because the estimates of sphericity were greater than .75.  

There was no significant for the effect due to the between-subject factors 

(coaching style), F(1, 40)= 1.18, p=.28,  and main effect due to the within-subjects 

factor (time), F(1.93, 73.27)= 2.03, indicating that perceived self-efficacy at different 

coaching styles and time points were in general the same. There was also a non-

significant interaction effect of coaching style by time on perceived self-efficacy, 

F(1.93, 73.27)= 2.30. There was no effect of the main effect of coaching style and 

time. The effect size of the coaching style by time interaction effect was small, ω2 = 

.05, indicating that the coaching style across time had a moderate effect on the self-

efficacy score. See Table 33. 
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Table 33  
Test of between-subjects and within-subjects effects of perceived self-efficacy 
 
Source Type III Sum of 

Squares 
df Mean 

Square 
F Sig Partial 

Squared 
Omega 
Squared 

Between-Subjects Effects       
Group .75 1 .75 1.18 .28 .03 .00 
Error (Group) 25.55 40 .64     
Within-Subjects Effect       
Time .02 1.80 .01 .07 .91 .00 .00 
Time * Group .42 1.80 .24 1.90 .16 .05 .05 
Error (Time) 8.94 71.85 .12 

 
    

 

Results for Specific Aim #3 

Two different coaching styles were used in this study: (1) motivational 

interviewing health coaching program and (2) health education. The scope of both 

coaching styles is explained below. The motivational interviewing health coaching 

program focused on using the motivational interviewing technique to promote 

physical activity among middle-aged Thai working women in their workplace. 

Participants in this coaching style received individually tailored counseling in person 

and on the phone. The coaching focused on how to overcome any perceived barriers 

to physical activity as well as possible resources to increase being active including a 

change plan. 

The health education program focused on educating participants about the 

benefit of physical activity to decrease the risk of cardiovascular disease. Participants 

in this program were also informed about exercise recommendations to promote heart 

health. Each participant in this group was provided the health education individually 

in person. 

The environment of the study site. This study was conducted at True Visions 

Public Company Ltd., a communication services company. This company is a part of 

the TrueVision group. The True Visions company is comprised of four campuses, 

located in Bangkok, Khon-Kaen, Chiangmai, and Song-khla. The study site was at the 
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campus in Bangkok. This campus is located in the central part of Bangkok. This site 

is located in two buildings, of which one is a high-rise office building that includes 

many companies in the building. True Visions is located on six of the upper floors of 

this building. The second building is located in the same area and has three stories. 

All departments of True Visions Company are located in the high-rise building, 

except the customer service department, which is located in the three-story building. 

There are two zones in the high-rise building. Zone A is comprised of the first six 

stories of the building and is open to all residents. This zone contains the restaurant, 

canteen, cafeteria, fitness center, and parking lots. Building occupants can reach each 

place in this zone using either stairs or elevators. Zone B of this building contains all 

the offices. For security purposes, all employees carry employee badges and use only 

elevators to get to their offices. The stairs are only for fire escape purposes. There are 

two main transportation options to commute to this company: (1) driving one’s 

personal car or (2) using public transportation including bus and taxi. There are two 

parking lots located in this area: (1) in the high-rise, and (2) in the parking building, 

which is located about 500 meters from the office buildings.  

To support their healthcare, employees may use the services of the shared 

healthcare clinic provided for all residents in the building. A nurse provides fist-aid 

and basic nursing care for employees. The company also organizes annual check-ups 

for all employees every year. If their check-up report shows any abnormal results, an 

appointment with a physician is arranged. The company also encourages employees to 

participate in active group activities together in order to encourage them to work as a 

team. Their personal health is also promoted through the activities such as an annual 

sport competition and exercise classes after work. The exercise classes vary, based on 

the interest of the employees.  
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Recruitment and procedure. This company was chosen to be the study site 

because it is one of the largest workplaces in the Bangkok urban area. In addition, 52 

% of the employees are women and 20% of these women are age 40-65. The 

researcher contacted the human resource manager to ask for permission to run the 

health promotion program and collect data in the work place. The researcher 

submitted a research proposal, “Using Motivational Interviewing for Promoting 

Physical Activity among Middle-Aged Thai Working Women,” to the Human 

Resource Department. When the proposal was approved, a collaborative agreement 

letter from the company was sent to the OHSU Research Integrity Review Board to 

obtain their permission for the researcher to access the study site and collect data.  

 After obtaining approval from the OHSU Research Integrity Review Board, 

the researcher contacted the senior manager of the Human Resource Department to 

ask for permission to advertise the study project to the target population. The 

advertisement posters and fliers were posted in the Human Resource Department and 

at the research site located on the first floor of the three-story building.  

 Female employees (n=144) aged 40-65 years were contacted by the Human 

Resource Department to let them know that they were eligible for the study. The 

researcher then sent a blind copy email about the purpose and timeline of the study to 

these women. The electronic flier was attached to the email. The poster and flier 

contained the details about (1) the importance of the study, (2) the purpose of the 

study, (3) the inclusion and exclusion criteria for participating in the study, (4) the 

timeline for participating in the study, and (5) how to contact the researcher to get 

more information. Many women contacted the researcher via email and telephone. 

Some of them could not participate in the study because they did not meet the 

inclusion criteria including (1) being younger than 40 years old, (2) being male, (3) 
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working for another company, (4) planning to resign from their job before the study 

ended, (5) and having time limitations to complete the whole study. 

 After women signed informed consents to participate in the study, they were 

randomly assigned to either the motivational interviewing health coaching program or 

the health education program. Participants in both groups were asked to complete the 

questionnaires related to (1) demographic data, (2) physical activity in the past 7 days, 

(3) perceived benefits for and barriers to physical activity, (4) perceived social 

support from family and friends, and (5) perceived self-efficacy. To complete the 

questionnaires took approximately 30 minutes. Because of time limitations during 

working hours, all participants made another appointment to get their initial interview. 

The initial interview using motivational interviewing and personal health education 

was conducted individually in the coaching room.  

The coaching room was provided by the company. It was located on the first 

floor of the three-story building. In the coaching room, posters related to exercise 

from the Thai Ministry of Public Health were posted on the walls. During the 

interviewing or giving of health education, the door was closed to keep the 

conversation private and to decrease sound from outside. All the interviews were 

recorded using a digital recorder for qualitative analysis and fidelity testing.  

MI-BHCP implementation. Based on the pilot study, the implementation of 

the interventions (motivational interviewing health coaching program and the health 

education program) was revised over time. The motivational interviewing health 

coaching program was comprised of four interviews. Two interviews included the 

initial interview and the first follow-up interviews. These interviews were conducted 

in person. The average amount of time for the interviews was 27.71 minutes (SD= 

7.51) and 24.33 minutes (SD= 8.05). The range of the initial interview was between 
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17 and 41 minutes; the range of the follow-up interview was between 11 and 45 

minutes. The second and the final follow-up interviews were conducted on the phone 

at week 6 and week 10. The average time for the follow-up interviews was 12.25 

minutes (SD= 3.12) and 11.00 minutes (SD= 2.51). The range of the second follow-up 

interview was between 4 and 20 minutes; the range of the final follow-up interview 

was between 3 and 20 minutes. The length of interview varied based on participants’ 

convenience and their readiness to change.  See in Table 34. 

Table 34  
Mean and standard deviation of the interviewing length described by group 
 

 Motivational Interviewing Health Education 

Interview Mean 

minutes 

SD 

 

Min - Max Mean 

minutes 

SD Min-

Max 

Initial  at week 2 (person) 27.71 7.51 17 – 41 23.64 6.71 15 - 36 

1st follow-up  at week 4 (person) 24.33 8.05 11 – 45 4.77 1.56 2 - 8 

2nd follow-up at week 6 (phone) 12.25 3.12 4 – 20 - - - 

Final  follow-up  at week 10 

(MI) or  week 11 (HE) (phone) 

11.00 2.51 3 - 20 4.88 0.53 3 - 6 

Total interviewing minutes 75.29 15.65 55 – 109 33.28 7.16 22  - 48 

 

All the interviews were conducted by the researcher who was trained in using 

the motivational interviewing techniques. During the initial meeting, participants 

received individually tailored counseling using motivational interviewing techniques 

to enhance their physical activity. The women and the researcher discussed how to 

overcome any perceived barriers to physical activity, as well as possible resources to 

increase their activity level. The principles of motivational interviewing, which 

include (1) the expression of empathy, (2) the development of discrepancy, (3) rolling 
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with resistance, (4) support for self-efficacy, and (5) evoking change talk were used to 

evaluate the participant’s motivation to increase her physical activity.  

In order to decrease the risk of cardiovascular disease, the women were 

encouraged to reach the currently accepted optimal level of 30 minutes of moderate-

intensity physical activity (e.g., brisk walking) 5 days a week or walking 10,000 steps 

per day at a slower pace. Thus, the women’s goals varied based on their readiness for 

change. Even though a standard goal of a minimum of 30 minutes of moderate-

intensity physical activity on most, and preferably all, days of the week was given to 

these women, women created a plan based upon their personal physical activity goals.  

The change plan worksheet was used to record their intention to change and 

their plan to increase their physical activity. The topics in worksheet included (1) “the 

changes I want to make (or continue making),” (2) “the reasons why I want to make 

these changes,” (3) “the steps I plan to take in changing,” (4) “the ways other people 

can help me,” (5) “how I will know that my plan is working,” (6) “things that could 

interfere with my plan,” and (7) “what I will do if the plan is not working.” The coach 

also recorded the follow-up plan on the worksheet.  

The second personal interview (the first MI follow-up) was conducted two 

weeks after the initial MI interview (at week 4) in the coaching room. In the second 

interview, the conversation related to adjusting the participant’s goals and overcoming 

the existing barriers to her being physically active. Participants also adjusted their 

change plan with the coach at this point. Participants who used a pedometer were 

more likely to use the number of steps as their target. There were some participants 

who felt uncomfortable talking when they could not reach their goals. For example, 

one participant said, “I am sorry that I could not do what I said. I really wanted to do, 

but something unexpected interrupted me to exercise as my plan.” On the other hand, 
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some participants met their goals and realized that they could do it. Thus, they wanted 

to increase their targets.  

 The third and fourth interviews (the second and third MI follow-up) were 

conducted over the telephone and took approximately 12.25 and 11 minutes each, 

respectively. The participants made the appointment with the coach for the telephone 

interviews at a convenient time. The most convenient time for them was during 1 to 4 

pm (37%) and during 4 to 6 pm (30.1%), respectively for the telephone call. The time 

of 1 to 4 pm was also the most convenient for participants (44.9%) to meet in person. 

The interviews on the phone focused on following up on their physical activity and 

support for their self-efficacy to overcome their barriers to being active. The total time 

of the intervention for participants in the motivational interviewing-based health 

coaching program was approximately 75 minutes (SD= 15.65). The total minute range 

for all interviews was between 55 and 109 minutes. See Table 35. 

Table 35  
Frequency and percent of the convenient time for interviews in person and on 
telephone call 
  

 Time Frequency Percent 
 

In person     

 08:00 – 09:59 7 7.1 
 10:00 – 11:59 24 24.5 
 12:00 – 12:59 2 2.0 
 01:00 – 03:59 44 44.9 
 04:00 - 06:00 21 21.4 

Phone call    
 08:00 – 9:59 1 1.4 
 10:00 – 11:59 17 23.3 
 12:00 – 12:59 3 4.1 
 01:00 – 03:59 27 37 
 04:00 - 05:59 22 30.1 

 06:00 – 08:00 
 

3 4.1 
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Constraints of the MI-BHCP. There were some limitations for conducting 

this program. First of all, many participants had time challenges. Their available time 

varied for participating in the study. Their plan for increasing their physical activity 

was also adjusted based on their time limitations.  

The second limitation was the changeable weather. Between February and 

May, there are tropical storms in Bangkok, which affected the participants’ 

appointments and exercise plans. For example, participants in the high-rise could not 

travel to the coaching room in the three-story building during storms. Some 

participants also could not do their outdoor activities as they had planned.  

The holidays that occurred during the study were also an issue. This study was 

conducted from February to July 2009. There were six holidays in this time period, 

including Buddhist days (Magha puja and Wisakha bucha), water festival days (Song-

karn), and Coronation Day (Chat-tra-mong-khon). In addition, there was a political 

crisis and violence in the streets in Bangkok during April, so the company asked all 

employees to leave their offices early and stay home during the crisis situation for 

their safety. It was very difficult to keep appointments according to the study timeline, 

because some participants travelled during their long holidays. Some appointments 

also had to be rescheduled because of the unexpected political situation. Some 

participants said that they had to change their exercise plan because of the holidays 

and crisis situation. Their children could not go to school, so they had to stay at home 

with them, which took them away from their original exercise plan. In addition, 

during the crisis, political issues were more likely to be discussed among friends and 

family rather than health concerns. 

Qualitative data related to the experience of motivational interviewing. 

After completing the program, participants were asked to answer some open-ended 
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questions to describe their experience while participating in the motivational 

interviewing health coaching program. The questions related to (1) their feelings 

during the interviews, (2) their favorite parts of their interviews, (3) parts of the 

interview that may have made them uncomfortable, (4) how the interviews affected 

their physical activity, (5) how the program could be more helpful, (6) their opinions 

on how this program would fit into the lifestyles of Thai working women, (7) 

opinions about the questionnaire in general, and (8) any additional comments related 

to the program. All participants turned in the questionnaires, but one of the 

participants did not answer any of the questions. Thus, to get a better understanding of 

the working women’s experience on motivational interviewing, the data from 23 

participants were coded and analyzed using thematic analysis.  

Feelings during the interviews. Participants were asked “How did you feel 

during the interview?” Based on the answers to this question, four themes were 

derived from the qualitative data: (1) getting benefits from participating in the 

program, (2) supportive relationships, (3) ability to create a plan, and (4) becoming 

motivated.  

Getting benefits from participating in the program. Participants felt good to be 

a part of the program and felt comfortable with the interview. In their opinion, this 

program was interesting and very useful in improving their health. This program 

helped them gain general knowledge about physical activity and the prevention of 

cardiovascular disease in particular as well as improving their general physical 

activity.  

Exemplar: “I felt comfortable to be a part of this program. I’m glad that I 

joined this program. This is a good program. I got good advice about exercise. This 

program made me more aware of my health. I felt very good with the program.” 
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Supportive relationship. Participants mentioned they felt good with the 

interview atmosphere. They felt like they were talking with a friend during the 

interview. They didn’t have the feeling of attending a lecture or receiving generalized 

health education information. In contrast, they felt like they were exchanging 

knowledge with a friend and getting support from a friend. 

Exemplar: “I felt like I was talking with a friend. During the interview, we 

were more likely to exchange knowledge rather than be interviewed. It was good. The 

atmosphere of the interview was good. The interviewer was very friendly.” 

Able to create a plan. The interview helped participants create their plan for 

exercise. The program encouraged participants to be concerned about their need to 

exercise and arrange their time for exercise. Their progress was also monitored 

through the interviews. 

Exemplar: “This is a good program. If I hadn’t joined this program, I would 

still be doing the same bad habits every day. I would not put in any effort to be 

healthy.” 

Becoming motivated. The interviews encouraged participants to take care of 

themselves by increasing their physical activity. Every participant felt some pressure 

to increase her exercise as a result of the follow-up interviews. All participants said 

they felt energized and motivated as a result of the interviews.  

Exemplar:  “I felt encouraged and energized to exercise and take better care of 

my health.” 

Favorite part of the interview. 

Feelings of support and caring from the interviewer. Participants perceived 

support and caring from the interviewer. During the interview, they mentioned that 

the interviewer always asked about their feelings and gave good advice to help their 
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progress. In addition, they also noticed a willingness to help from the interviewer. The 

interviewer also affirmed their plan and decisions, which raised their confidence to 

continue with their plan for exercise.  

Exemplar: “The interviewer supported me and gave me good advice. She also 

affirmed that what I did or decided was a good reason.” 

Appreciated the material used in this study. Participants found that the manual 

and guidelines for exercise that they got from the program were useful. Some of them 

also appreciated the advice to record their physical activity in the diary. Recording 

physical activity in the diary seemed to motivate participants to continue exercise and 

to make progress. 

Exemplar: “I like to record my activity in the diary. It made me eager to do 

more activity in order to write it down in the diary.” 

Feelings of equal status between coach and participant. Another reason that 

participants felt comfortable with the interviews using the motivational interviewing 

technique was the equal status relationship with their coach during the interviews. 

They were comfortable in talking about their own ideas and attitudes because they felt 

the interviewer listened to them and respected their opinions. 

Exemplars: “I like the part where I can talk about my ideas and attitudes with 

the interviewer.” “The interviewer was friendly and polite. The interviewer respected 

me. The questions and conversation did not make me feel pressured.” 

Good feelings about exercise.  After participating in this program, participants 

found they got benefit from the interviews. Their knowledge and motivation regarding 

exercise was increased. The more they talked about their success in following their 

exercise plan, the more they felt good about themselves as well as feeling good about 

the program.  
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Exemplars: “I like this program because I got benefit from exercise.” “I like 

the interview because it increased my motivation and encouraged me to exercise.” 

What made participants feel uncomfortable. Mostly participants felt 

comfortable with the interviews. Only a few of them felt uncomfortable with some 

parts of the interview. In addition, one of them felt uncertainty about her privacy 

because the conversation was recorded. The themes related to their feeling 

uncomfortable during the interview were (1) feeling disappointed that they could not 

meet their goals, (2) inability to do what was expected. and (3) uncomfortable with 

some questions. 

Feeling disappointed that they could not meet goals. Some participants felt 

uncomfortable with their ability to follow their plan. They felt guilty because they 

could not do what they told the interviewer they would do and that they could not 

reach their goals. In addition, some participants also felt uncomfortable when they 

compared their actual physical activity with the standard recommendation. Even 

though some of the participants improved their physical activity, it still seemed to 

them that their actual activity was still too far from the recommendation.  

 Exemplar: “I felt uncomfortable when I compared my actual exercise with the 

standard recommendation for exercise. My exercise did not reach the goals for 

standard exercise.” 

Unable to do what was expected. When women gave consent to participate in 

this study, they felt they were expected to complete all activities mentioned in the 

study. Thus, when they could not do what they committed to do, it seemed a lack of 

responsibility on their part. In addition, they felt they were a part of the study and they 

did not want to make the study fail because they could not do what they said they 

could do.  



132 
 

 

 Exemplar: “Sometimes I got the phone call from interviewer when I was busy; 

it made me uncomfortable that I could not pick up her call. I felt very sorry about 

that.” 

Uncomfortable with some questions. While some participants felt motivated 

from the questions during interviews, other participants felt uncomfortable with the 

process. Sometimes they did not know how to answer the question because they felt 

their situation was out of their control.  

 Exemplar: “I felt uncomfortable when the interviewer asked me ‘what you can 

do to reach your goal?’ I felt a little bit guilty that I could not do it. Sometimes I 

thought that I would have done it if I knew how to.” 

How the interview affected physical activity. All the participants perceived 

that the motivational interviewing health coaching program affected their physical 

activity. They perceived that the interview increased their knowledge and raised their 

concern about increasing their physical activity. In addition, they received motivation 

to get back on track and continue their exercise. Themes for this question are outlined 

below. 

Raised my concern about increasing my activity. During interviews, the 

perception of the importance of exercise in these participants was increased. They 

realized the necessity of exercise to improve their health during middle age. 

Furthermore, the interviewer challenged participants to find good reasons to increase 

their physical activity and find time to exercise.  

 Exemplar: “The interviewer made me realize that I am getting older and need 

to exercise to be healthy.” 

 Helped me get back on track. Some participants had been exercising 

successfully on their own but got off-track when other events in their life became a 
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higher priority. However, when they participated in this study, the interview helped 

them get back on-track again. They felt the interview awakened them to the 

importance of getting back to their exercise programs.  

 Exemplar: “These interviews dramatically affected my physical activity. 

Finally,  

I went back to a regularly scheduled exercise program again.” “I like to exercise, but I 

haven’t done it for a while. Thus, when I had someone wake me up, it made me eager 

to exercise.” 

Motivated me to continue exercise. The interviews not only helped participants 

to re-start their physical activity programs, but they also helped them become more 

regular in their exercising. Half of the participants felt their motivation and intention 

to exercise was increased as a result of the interviews. They wanted to exercise 

regularly and kept recording their activity in their diaries.  

 Exemplars: “Participating in the interviews reminded me to exercise.” “I 

planned to continuously exercise regularly.” 

 Gave me options for exercise. Besides creating motivation, participants 

perceived options for exercise and the autonomy to select the options that fit well for 

them from the interviews. The various options encouraged them to continue exercise 

even when they perceived barriers to exercise. The opportunity to reach their goals 

was increased because they were able to discuss all possible options relating to their 

individual lifestyles.  

 Exemplars: “The interviews made me aware that my exercise can be done at 

home and not be limited to only the gym or sports field.” “My motivation to exercise 

was increased. Even when I didn’t have time or a chance to exercise, at least I could 

increase my physical activity by walking.” 
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 Increased my physical activity. Half the participants mentioned their physical 

activity was increased because of the interviews. The interviews helped them move 

forward from concerns about their health and be motivated to actually increase their 

physical activity. As a result, they were able to improve their physical activity by 

increasing their exercise or number of steps.  

 Exemplars: “The interview encouraged me to try to increase my physical 

activity.” “The interview made me increase my activity. I walked more often; I didn’t 

just sit at my desk.” 

How to make the program more helpful. To respond to this question, 

participants provided suggestions for improving the program. The suggestions 

covered both how to work on themselves and changes to the program. Themes for 

improving the program are outlined below.  

 Continuing my commitment to exercise. A majority of the participants believed 

that having been a part of this program will be of more future value if they continue 

their personal commitment to exercise. Some of the participants committed to 

continuing their current exercise plan, while others were desirous of looking for other 

options to include in their exercise plan.  

Exemplar: “This program made me concerned about exercise. I realized that I 

had to do many things; I should not ignore exercise. Even if I only exercise for 10 

minutes, I can say I’m improving my health.” 

Not limiting the result to only the prevention of cardiovascular disease. Not 

only were all of the participants concerned that they were at risk for cardiovascular 

disease, they were also interested in how to prevent other diseases. Thus, some of 

them would have liked the program to not only focus on the prevention of 

cardiovascular disease but also to provide information and techniques on how to 
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prevent a variety of other diseases. In addition, they wanted to include other healthy 

behaviors in the program such as how to create and eat a healthy diet.  

Exemplar: “The program would be more helpful if we included the other 

benefits of exercise rather than only the prevention of cardiovascular disease.” 

 Seeing specific positive changes. Some participants felt their motivation would 

be increased if they could see any positive change in some specific outcomes. In their 

opinion, the specific outcomes were more likely to refer to the clinical outcomes. 

Thus, changing these outcomes might make better sense for their progress as well as 

better sense for the effectiveness of the program in general.  

 Exemplar: “The program should be able to demonstrate the benefits of 

exercise by showing actual physical changes in the body such as weight, appearance, 

and strength.” 

 Providing group activity. Some participants found that the interviews alone 

were not enough to provoke behavioral changes. Working as a group, such as in an 

exercise class or in a group discussion, might support them to increase and maintain 

their physical activity.   

 Exemplar: “This program is very useful. The problem is that participants 

could not consistently exercise because of negative periodic environment factors. 

Thus, I would like to suggest adding group exercises or group discussions.” 

 Providing exercise machines and pedometers. Most participants who used the 

pedometer in the study mentioned that seeing the step numbers on the pedometer 

increased their motivation. Actually seeing the numbers let them know exactly where 

they were relative to their goals. Some of them who realized that increasing walking 

and other activities could not be their choice due to time, location, and weather 



136 
 

 

constraints would have liked the program to provide them with a non-complicated 

exercise machine to use for workouts. 

 Exemplars: “I may need to keep using the pedometer continuously, so I will 

try to exercise.” “I checked my step number every evening. If it was not enough, I 

tried to move my body to increase my activity.” 

 Follow-up after the end of the program. Some participants found the 

interviews very useful. The interviews assisted them in more efficiently using the 

study material such as the exercise manuals, physical activity diary, and pedometer. 

Thus, they would have liked to continue receiving health information or advice from 

the program. In addition, they were willing to participate in additional interviews and 

continued monitoring in their exercise and stay motivated to exercise. They would 

also have liked to receive a report related to their physical activity after participating 

in this program. 

 Exemplar: “I received useful information for my health. This program can be 

another option to get knowledge about health information. The program should follow 

up with participants.” 

How this program fit for Thai working women. All participants agreed that 

this program was appropriate for Thai working women. They were satisfied with the 

program. They confirmed that this program was very useful for working women at 

present and would be useful in the future. They wished many employees could join 

this program. In addition, they wanted to share the information from this program 

with other people. The reasons why they were satisfied with the program can be 

categorized into seven themes: (1) it was tailored to working women’s lifestyles, (2) it 

was an appropriate program for all people, (3) it was doable, (4) it raised self-

awareness regarding health in working women, (5) it made them feel motivated and 
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supported, (6) it gave them personal autonomy, and (7) they received benefits from 

this program.  

Tailored to working women’s lifestyles. Most of the participants realized that 

as working women in offices they are required to sit almost all the time. They don’t 

have any free time to even think about exercise. Some of them mentioned that even 

taking a break to walk during office hours was very difficult for them. They felt that 

their energy and time was totally used up with their work and family duties. Exercise 

and being physically active was not a priority in their daily life. Thus, this program 

seemed to fit with their lifestyle. They could keep working and increase their activity 

without interference with their work or family.  

 Exemplar: “The program is very appropriate. If I didn’t participate in this 

program, a working woman like me might think that exercise is not necessary, that 

doing housework is enough.” 

Appropriate program for all people. Although this program was proposed to 

focus only on working Thai women of middle age, participants perceived that this 

program would be suitable for other people. They offered to share this program with 

other workers across gender and life-span lines. In addition, they mentioned that this 

program was useful for both people who were novices to exercise and people who had 

experience with exercise. 

 Exemplars: “This program is very appropriate. Working women don’t have 

the time to think about exercise. For some of us who have never exercised, we felt 

good when we had someone tell us about exercise or talk with us about our exercise. 

We felt that we had someone following us and monitoring our exercise, so we were 

motivated to exercise. For those who had exercised, we felt good that we could talk 

about our exercise and the barriers.” “This program is appropriate for all genders and 
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all ages. It is also appropriate with people who work at home as well as on the 

outside.” 

Program was doable. Participants mentioned that the activities and goals in 

this program were doable for them. In addition, they didn’t have to totally change 

their lifestyle. If they were asked to do many things that were mostly impossible for 

them, they did not think they could continue participating in this program. 

 Exemplar: “This program is appropriate because it didn’t change my working 

and family life. In contrast, this program encouraged me to better manage my daily 

routine in order to reach the targets set in the program.”  

Raising self-awareness regarding health in working women. The majority of 

working women participating in this program remarked that this program was 

appropriate for them because of its ability to raise their self-awareness. Lack of time 

is the main concern and the main limitation among working women. They did not 

have time to be concerned about their exercise and their health and pay attention to 

their work at the same time. Thus, this program raised their self-awareness regarding 

their health and also resulted in raising their awareness of time management.  

 Exemplar: “This program is very appropriate. It made me think critically 

about my daily activity and I learned how to better manage my daily activity in order 

to be healthier.” 

Feeling motivated and supported. Another reason that participants 

preferred this program to others they had experienced was the feeling of motivation 

and support. Having someone to talk to about their health at the workplace was new 

for them. They perceived the support from the coach when they were interviewed and 

given tailored information about their health and exercise. They felt that the 

interviews made them increase their confidence and intention to exercise.  
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 Exemplar: “I have never exercised. After participating in this program, I felt 

that this program had a very high value for me. I got a lot of benefit from this 

program. My muscles are getting firmer. I am now more aware of my eating in order 

to prevent vascular disease, high blood cholesterol, and other diseases. Thank you 

very much for providing this very good program. With it, everyone will know that 

having a healthy life is not too difficult. It depends on your intention and desire to do 

better.” 

Personal autonomy. The women perceived they had the autonomy to 

participate and comply with the program. They independently created their own goals 

and activity to increase their physical activity. They were able to choose the options 

that fit them during the interviews. They also perceived a sense of self-control from 

being able to monitor their own exercise or walking steps.  

 Exemplar: “This program is appropriate because I can exercise even when I 

stay at home. It depends on my intention to exercise.” 

Receiving benefits from this program. Some women who got benefits from 

this program also confirmed that this program is appropriate for working women. 

There were benefits in their perceptions related to their progression of exercise and to 

their feeling healthier. Some of them can now picture that they will be able to 

decrease their risks of cardiovascular disease. 

 Exemplars: “I’m glad to have joined this program. This program forced me to 

taking care of myself because I knew that I would get benefits from it. In my opinion, 

you can’t buy health; you have to do it yourself.” “This is a good program to help 

working women raise their concern about exercise and their intent to exercise. This 

program made me pay more attention to my health and my intention to prevent the 

risk of possible disease in the future.” 
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 All participants confirmed that this program was useful and appropriate for 

working women, especially at the workplace. Time limitation was still their major 

concern in order to comply with the activity in this program. For example, one of 

them mentioned that exercise by walking seems to be simple and the easiest way for a 

lot of women. For some working women who have limited time to walk because of 

job requirements, even walking sometimes seemed to be impossible.  

Feelings about the questionnaires. A questionnaire was used to measure 

baseline, midpoint, endpoint, and follow-up data in this study. The questionnaire was 

composed of questions about demographic and clinical data, physical activity data, 

and psycho-social factors related to the participant’s physical activities. Themes 

relating to these questions from the participants perception were (1) “exhausted with 

the questions,” (2) “increased my motivation,” (3) “having problems recording my 

activity,” (4) “value of the questions.” 

Exhausted by the questions. Participants took 20-30 minutes to complete the 

questionnaire. Participants complained about the number of questions. To them, the 

questionnaire contained too many questions and seemed to ask similar questions. 

They felt confused and did not quite understand the purpose of some questions. The 

questions related to physical activity seemed to be a problem for many of them. One 

of them suggested that the researcher use open-ended questions to highlight only the 

changed behavior at midpoint and endpoint. Another limitation of the physical 

activity questionnaire, in their opinion, was problems with recording the activity data. 

The activity example given in each question did not necessarily cover their activity. 

Some of them worried that their answers might be in error as a result of their 

confusion with some of the questions. 
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 Exemplar: “I was confused by the questions sometimes. The questions seemed 

too similar to me. I had to take time to understand the purpose of each question.” 

“Some questions asked about daily activity, which did not seem practical to me. I 

wasn’t doing the activity mentioned in the questions.”  

Increased my motivation. Although participants felt exhausted with the 

questions, the questions were still of value to them. Some of them mentioned that they 

were confused with the questions only at the beginning. On the other hand, the 

questions were useful for improving their physical activity. For instance, they were 

able to evaluate their own improvement through answering the follow-up 

questionnaires. They also learned about the intensity of the activity from the 

questions. The questions showed them how much their activity needed to be 

increased. Then, they adjusted their exercise plan based on the data from their 

answers. 

Exemplar: “I felt good about the questionnaire. The questions were used as 

my monitor tool, which encouraged me to exercise.” 

The qualitative data from questions relating to their experience in participating 

in the motivational interviewing health coaching program revealed three patterns of 

themes included (1) talking about the benefit of participating in this program, (2) 

talking about uncomfortable feelings that occurred during participation in this 

program, and (3) suggestions for increasing the benefits from participating in this 

program. In summary, participants perceived benefits from participating in this 

program because they felt comfortable with the interviews. They perceived support 

and caring from the interviewer. During the interviews, they felt positive about having 

equal status between coach and participant. Further, they perceived a personal 

autonomy to participate in this study and to increase their physical activity. For 
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instance, the interviews provided them options for increasing their physical activity, 

so they were able to choose goals and an activity plan that fit with their lifestyles. As 

a result of being part of this study, the participants’ awareness about their health and 

increasing activity was raised such that they became motivated through the 

interviews. Many participants were able to create their own plan for increasing their 

physical activity. Most of them started exercising in line with their physical activity 

plan and tried to maintain continuity with their exercise. Some of those who were 

exercising prior to participation in this study were also able to get back on track. They 

mentioned the usefulness of the materials used in this study, including the pedometer, 

diary, exercise guide book, and questionnaire. These materials increased participants’ 

motivation to exercise. In addition, the feeling of being able to complete their exercise 

plan also motivated them to continue their activity. Thus, all participants confirmed 

that this program is appropriate for working women. It is tailored to working women’s 

lifestyles and is doable for them. They also suggested providing this useful program to 

other people in different age and gender groups.  

However, some women still felt uncomfortable while participating in this 

study. They felt disappointment for two main reasons: 1) they could not meet their 

exercise goals and 2) they were unable to do what was expected of them as a 

participant in other areas. Some of them felt uncomfortable with questions from the 

coach during interviews even though they felt motivated by the challenging questions. 

One participant also felt uncomfortable with being recorded during the interview 

because she felt she had lost her privacy. Many participants also felt exhausted by the 

number of questions on the questionnaire. There were too many questions for them, 

and some questions seemed similar to others. In order to improve this program, 

participants suggested the research team include more varied activity in the program, 
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especially group activity. They also would like this study to cover the benefits 

associated with other diseases and not to limit the result to only the prevention of 

cardiovascular disease. They want to get an exercise machine and pedometers to use 

during the program. They also expected to get advice and follow-up after the end of 

the program and expected to see their specific positive changes on clinical data 

reports. Equally important, participants mentioned that this program would be more 

useful if they could keep continuing their commitment to exercise.  
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CHAPTER 5 

Discussion 

Major Findings 

 This chapter addresses the major findings from the study and their 

implications for health promotion. These findings include the major strong points of 

the study as well as the limitations of the study and suggestions for future research 

related to using motivational interviewing in the workplace. The discussion is 

organized based on the study’s aims. 

 The purpose of this study was to test whether a motivational interviewing-

based health coaching program would be feasible, practical, and effective to use for 

improving physical activity among Thai working women in the workplace compared 

to a health education program (Aim #2 and Aim #3). The study also described the 

physical activity and psycho-social factors relating to physical activity, including 

perceived benefits of physical activity and barriers to being physically active, 

perceived social support from family and friends, and perceived self-efficacy to 

overcome the barriers to being physically active among Thai working women (Aim 

#1).  

The findings of this study are divided into two parts: quantitative data and 

qualitative data. The quantitative data describe the characteristics of the subjects, 

physical activity data, and psychosocial-factors related to their physical activity. In 

addition, the quantitative data provided the results for the effectiveness of the 

motivational interviewing-based health coaching program compared to the health 

education program over time. On the other hand, the findings from the qualitative data 

reflected the feasibility of using the motivational interview to promote the health of 

working women in the workplace. Because this was a feasibility study with a small 



145 
 

 

sample size, some differences are discussed even though they were not statistically 

significant. They are included because they may be clinically important. In the other 

words, the interactions of the coaching style and time will be discussed if they 

demonstrated any effect on the physical activity or psycho-social outcomes. 

 The major finding of the descriptive data at baseline indicated that 1) all 

participants reported low to moderate physical activity and in the workplace they 

mainly sat with slight arm movement or stood with some walking; 2) about 36% of 

participants in both groups were overweight and obese; 3) participants in both groups 

spent the major portion of their time involved in moderate physical activity and the 

minority of their time for walking and vigorous physical activity, respectively; 4) 

participants in both groups used 98% of their time for physical activity in household 

and gardening activities; 5) participants in both groups perceived high benefits of 

physical activity and moderate barriers for being physically active; 6) they perceived 

moderate self-efficacy for overcoming the barriers and perceived moderate support 

from family and friends for physical activity; 7) the total minutes per week of physical 

activity were more likely to be increased when participants had low perceived barriers 

and high perceived social support from friends; and 8) participants who had a high 

perception of social support from family and friends were more likely to report higher 

perceptions of self-efficacy and less perception of barriers for physical activity. 

  Furthermore, the major findings of the mixed-design repeat-measure 

ANOVAs indicated that 1) the steps walked per week measured by pedometer were 

changed at three different time points, which were not related to the coaching style; 2) 

both time and its interaction effect with coaching style had a medium effect on steps 

walked per week; 3) the number of walked steps at midpoint were significantly higher 

than steps at baseline but there was no statistical difference between steps at endpoint 
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and baseline measure; 4) the total minutes per week of physical activity at baseline, 

midpoint, and endpoint were, in general, the same; 5) the coaching style and 

pedometer use had a small effect on the total minutes per week of physical activity 

across the three time points; 6) when the total minutes per week of physical activity 

were compared at baseline, midpoint, endpoint, and at the 6-month follow-up, it also 

indicated that the minutes were in general the same and were not affected by the 

coaching style and use of the pedometer. 

 For the psycho-social factors related to physical activity, the major findings of 

the mixed-design repeat-measure ANOVAs indicated that 1) the different time points 

of measure had some small effect on changing the perceived benefit for physical 

activity scores, which did not relate to the coaching style; 2) the interaction between 

time of measure and coaching style did have a small effect on the perceived benefits; 

3) the perceived benefits for physical activity in both groups tended to decrease across 

time, 4) the perceived barriers to being physically active did not change significantly 

during the study, but the coaching style had a small effect on the barriers over time; 5) 

the time of measure had a small effect on perceived social support from family and 

friends, with the perception at the endpoint being significantly higher than at baseline; 

6) the coaching style had a small effect on perceived self-efficacy across time, but it 

was not big enough to make a significant change; 7) results from the descriptive data 

showed that the mean score of perceived social support and perceived self-efficacy in 

the MI program gradually increased across time. 

 Besides the findings from the quantitative data, the major findings related to 

the feasibility of using motivational interviewing to promote physical activity among 

Thai working women indicated that 1) the motivational interviewing-based health 

coaching program could be conducted at the workplace because all participants in this 



147 
 

 

program were able to participate in all activities’ 2) the motivational interview in 

person took 24-29 minutes and the interview in person took 11-12 minutes’ 3) the 

most convenient time to interview was from 1 to 4 pm and the total time of the 

intervention for participants in the motivational interviewing-based health coaching 

program was approximately 75 minutes; 4) the constraints of the motivational 

interviewing-based health coaching program during this study were the time 

challenges of participants, the changeable weather, the long holidays, and the Thai 

political crisis.  

   The qualitative data from the participants’ experience revealed three patterns 

of themes: 1) the benefits of participation in this program, 2) the uncomfortable 

feelings that occurred during participation in this program, and 3) suggestions for 

improving the benefits of participating in this program. The experience of participants 

relating to the benefits indicated that 1) participants perceived benefits because they 

felt comfortable with the interviews, 2) they perceived support and caring from the 

interviewer, 3) they felt there was equal status between coach and participant, 3) they 

perceived personal autonomy from participating and increasing their physical activity, 

4)  participants’ awareness about their health and increasing activity was raised and 

they became motivated to improve their physical activity through the interviews, 5) 

they were able to create a plan for increasing their physical activity, 6) the program 

helped them get back on track, 7) the materials used in this study were useful, and 8) 

their motivation was increased when they were able to complete their plan for 

exercise. In conclusion, the program is appropriate for working women because it is 

tailored to working women’s lifestyles and is doable for them. 

 Some participants felt uncomfortable while participating in this study. The 

qualitative data indicated that 1) they felt disappointment that they could not meet 
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their goals as well as anticipated and that they were unable to do what was expected 

of them as a participant, 2) some questions during the interviews made them 

uncomfortable even they though they felt motivated to improve from those 

challenging questions, 3) many of them felt exhausted by the number of questions on 

the questionnaire. In order to improve this program, participants suggested that, 1) 

group activity should be included in the program and they would like this study to 

cover the benefits that apply to other diseases and not limit the focus to the prevention 

of cardiovascular disease, 2) an exercise machine and pedometers should be provided 

for use during the program, 3) they expected to receive advice and follow-up after the 

end of program as well as to see their specific positive changes on the clinical data 

report, and 4) this program would be more useful to them if they could keep their 

motivation and commitment to exercise. 

Implications for Specific Aim #1 

Describe the physical activity, perceived benefits and barriers, self-efficacy, and 

social support for exercise in middle-aged Thai working women  

As expected, participants, as office-based working women, reported their 

physical activity to be at low to moderate levels. The results of reported physical 

activity intensity of women who participated in this study were congruent with the 

survey study conducted with Thai women (Wibulpolprasert et al, 2007). The 

participants’ general activity at work was mainly to sit with slight arm movement or 

stand with some walking. One-third of the participants were overweight and/or obese. 

These results confirmed that women who work mainly in offices are at risk for 

cardiovascular disease due to lack of physical activity. Physical activity 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 heart 
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disease than those who are physically active (Kohl, 2001). The physical activity 

reported by working women in this study confirmed the need for promoting their 

increased physical activity. Working women spend most of their time on moderate 

physical activity; most of this activity involves household chores and gardening. 

These findings are congruent with family roles of working women in the Thai culture. 

Even those women who have working roles still have the responsibility for taking 

care of their children, their husbands, and their older parents. It can be implied from 

the big difference between the total minutes for household and gardening physical 

activity among these women that they possibly feel too tired from this household 

activity to increase their physical activity by walking or by involving themselves in a 

leisure-time physical activity. 

Although the participating women had very little time for leisure-time exercise 

and walking, they reported a high perception of the benefits of physical activity. 

Possibly, the women participating in this study have considerable education so they 

have access to various educational sources related to physical activity and exercise. 

Although the participants reported a moderate perception of the barriers to being 

physically active, the findings still revealed that their perception of the benefits of 

physical activity were negatively associated with their perception about barriers to 

exercise. This finding is congruent with the finding of the relationship between 

perceived benefits of and barriers to exercise among African American women in an 

urban area of the mid-South of the United States (Jones & Nies, 1996). Differences 

from the studies of Thai female nurses (Kaewthummanukul et al., 2006) and middle-

aged Thai women (Youngpradith, 2004) were such that the perceived benefit of 

physical activity did not associate with adherence to physical activity. In the health 

promotion model, the perceived benefit of physical activity referred to an individual’s 
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perceptions of the anticipated benefits of physical activity, which were mental 

representations of the reinforcing consequences of his or her physical activity 

behavior (Pender, 1996). Bandura (1977) proposed that perceived benefit or positive 

outcome expectations influence health behavior through perceived self-efficacy. The 

study among middle-aged Thai women also supports the conclusion that the perceived 

benefits of exercise influence exercise behavior through women’s perception of self-

efficacy (Youngpradith, 2004).  

It is interesting to note that perceived barriers are negatively associated with 

physical activity and perceived benefits of physical activity even there was no direct 

association between perceived barriers and perceived self-efficacy. There is no 

association between perceived barriers and perceived self-efficacy as well as no 

association between perceived self-efficacy and their physical activity by these 

participants. However, perceived barriers and self-efficacy might relate to each other 

through their perceived benefits of physical activity because the perceived benefits 

showed a positive association with self-efficacy. Related to these findings, it can be 

implied that in these women, the perceived barriers to being physically active affected 

their ability to increase physical activity rather than their confidence to exercise. 

Furthermore, women were asked about their confidence to overcome their barriers 

after they had made the decision to participate in the program. At that moment their 

perceived self-efficacy might have increased more than usual, but the physical activity 

that was asked about in the questionnaire was their physical activity in the previous 7 

days, not at the same moment.  

The findings showed that high perceptions of social support, especially from 

friends, were positively associated with perceived self-efficacy. They were also 

negatively associated with perceived barriers. It can be implied that working women 
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spend a lot of their time in social interactions both at work and at home. Thus, social 

support influenced their activity in daily life. Working women spend more than half 

their time at the workplace. Thus, their friends are more likely to have more influence 

on their exercise and physical activity during leisure time than does their family. See 

Figure 5. 

 

 

 

 

 

 

 

Figure 5 The relationship among psycho-social factors of participants 

 

Implications for Specific Aim # 2 

Test the efficacy of a motivational interviewing-based health coaching program 

compared to a standard education program among middle-aged Thai working women 

Physical activity outcomes. The analysis of the primary outcome revealed 

that no changes in the total minutes of physical activity across four time points were 

related to the coaching styles. However, the analysis of the secondary outcome 

showed that the number of walked steps per week measured by pedometer was 

changed over time even though is was not related to the coaching styles. Besides the 

significant changing of steps over time, the coaching style slightly affected the 

number of steps walked across time. The results showed that at endpoint the 

participants in MI-BHCP reported a higher number of walked steps than those 
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participants in HEP at the same time point as well as a higher number of steps at 

baseline. Even though both total minutes of physical activity and steps walked 

measured by pedometer aimed to measure physical activity outcomes, the pedometers 

were more likely to be a more sensitive tool for measuring physical activity. Because 

of the self-reported measures, the physical activity data might have been over- or 

under-estimated in the reporting by the participants. Although the pedometer seems to 

be a more sensitive technique for measuring physical activity, using the pedometer 

across a three-month time span was very difficult for the participants; some of them 

could not use the pedometer all the time.  

The positive changes in the number of walked steps over time implied that 

participants from both groups received benefits from participating in the study. Even 

though the Thai Ministry of Public Health has publicly promoted the benefits of 

physical activity, many workplaces did not provide physical activity or health 

promotion programs for their employees. In addition, there was no health counseling 

or health educator service provided to employees in the companies even though all 

employees had to participate in yearly health check-ups provided by companies. Thus, 

having a health educator at the workplace would seem to provide motivation and raise 

people’s concern about their health. However, the analysis still revealed the small 

effect of coaching style on the steps walked. From the greater improvement of 

participants in MI-BHCP, it can be implied that motivational interviewing may be an 

effective technique to use for encouraging women to engage in more physical activity, 

especially at the beginning of the program. From the study, women in the MI group 

increased their physical activity and their energy expenditure dramatically at the 

midpoint compared to the baseline measure, which differed from the women in health 

education group. Women in the health education group gradually increased their 
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minutes of physical activity across time, but their energy expenditure was 

dramatically decreased at the 6-month follow-up. In contrast with the participants in 

HEP, energy expenditure of participants in MI-BHCP at follow-up was higher than 

their energy expenditure at baseline. If we integrate the data from the reported total 

minutes of physical activity with the steps walked from the pedometers, it can be 

implied that motivational interviewing is a useful technique to encourage women to 

start acting on a program to start behavior change. In addition the improvement of 

participants in MI-BHCP at 6-month follow-up also implied that the effect of the 

motivational interviewing technique may last longer than the effect of the standard 

health education used in this study. Based on the 6-month follow-up, 75% of 

participants in MI-BHCP group completed the survey, while only 44% of those in the 

health education group completed the survey. In addition, participants in the 

motivational interviewing group (17%) reported on-going vigorous physical activity 

twice the duration as the participants in the health education group (9%) and also 

reported no low physical activity. These results can be used to confirm that the long-

lasting effects of motivational interviewing are greater on health behaviors, especially 

on the behavior of physical activity. 

The findings indicated that the coaching styles and the use of the pedometer 

had a small effect on the total minutes per week for physical activity across the three 

time points. From these findings it can be implied that using the pedometer along with 

motivational interviewing will increase motivation for physical activity among 

working women. The study showed that the pedometer can be used for both the 

measure and the motivator for the participants (Craig, tudor-Locke, & Bauman, 

2007). Many participants said that the pedometer very effectively allowed them to 

monitor their improvement. When they saw the number of steps increase on their 
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pedometer, it motivated them to increase their walking time. However, when the 

physical activity outcomes were analyzed based on the pedometer only, there was no 

significant difference between participants who used and who did not use the 

pedometer. In a study examining the population-wide effects of Canada on the Move, 

findings indicated that owning a pedometer increased by 14% participants’ walking 

time; what’s more, participants who had had their awareness raised about walking and 

owned a pedometer reported that they increased their number of walking hours by 2 

times longer than those who did not meet the conditions (Craig et al., 2007). These 

results confirmed the prediction that using the pedometer alone does not motivate 

participants to increase their physical activity; therefore, a pedometer will be more 

useful among Thai working women when it is used with the motivational interviewing 

technique. In addition, when the 6-month follow-up data were added to the analysis, it 

revealed no effects due to the pedometer and the interaction effect between pedometer 

and coaching style on physical activity data. Thus, it may be concluded that use of the 

pedometer by itself is more useful for studies and/or exercise programs that last only a 

short period of time. 

Psycho-social factor outcomes. The findings revealed that the different time 

points of measure had some small effect on the change in perceived benefits for 

physical activity. This small effect was not related to the coaching style. The 

perceived benefits for physical activity in both groups tended to decrease across time. 

This finding is not congruent with the hypothesis of this study aim. However, the 

trends of the perceived benefits of physical activity in both groups are in the same 

direction. As mentioned in the descriptive data related to perceived benefits and 

barriers to being physically active, the perceived benefits were negatively associated 

with perceived barriers in these participants. From the results, even the perceived 
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barriers to being physically active did not change significantly during the study, but 

the coaching style did have a small effect on the perceived barriers over time in both 

groups. Participants in both groups trended to increase their perception about their 

barriers to being physically active, although participants in HEP had a higher 

perception of barriers than participants in MI-BHCP at endpoint. This increasing trend 

may be the result of the participants trying to increase their physical activity and 

meeting increased resistance over time. For instance, prior to participating in this 

study, participants might not have recognized their barriers to exercise. When they 

actually took action on their exercise plan, they might have realized that some barriers 

they did not at first expect prevented them from exercise.  

 The time of measure had a small effect on perceived social support from 

family and friends for participants in both groups. In general, the perception of 

support at the endpoint was significantly higher than at the baseline. This finding 

implied that participants felt that the MI-BHCP and HEP supported them in their 

efforts to increase their physical activity compared with their ordinary life. Social 

support is defined as information that allows the participant to believe he or she is 

cared for and loved, esteemed and valued and that he or she is a member of a network 

of mutual obligation (Cobb, 1976). The questionnaire did not specifically ask about 

the social support from the coach. But just by being in the study, participants also got 

support from their friends and/or co-workers who participated in the study with them. 

Some participants also mentioned that family and friends provided support to them in 

order to help them increase their exercise when they knew that the participants were a 

part of the study.  

The coaching style that participants engaged in had a small effect on perceived 

self-efficacy across times, but this small effect was not big enough to make any 
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significant change to the perceived self-efficacy. However, this finding demonstrated 

that the participants’ confidence in overcoming their barriers improved differently 

between the two groups. The findings of the descriptive data also revealed that the 

mean score of perceived social support and perceived self-efficacy in MI-BHCP 

gradually increased across time. Findings from this study are also congruent with the 

findings from the Heart-to-Heart Promoting Walking in Rural Women through 

Motivational Interviewing and Group Support study (Perry et al., 2007). From this 

study, the self-efficacy scores of participants also increased across time, but there was 

no significant change in the scores among participants in the Heart-to-Heart and the 

comparison group. Based upon the principles of the motivational interviewing 

technique, change will not occur even if the participants are motivated to modify their 

behavior unless the participants believe they have the resources and the capability to 

overcome barriers and successfully implement new ways of behaving (Markland et 

al., 2005). The results of this study did not show a significant difference in the 

perceived self-efficacy of the participants in MI-BHCP, and the perceived self-

efficacy of these participants did not significantly associate with their physical 

activity. It may be implied that the perceived self-efficacy of the participants in this 

study needs to be increased by using more intense MI. On the other hand, 

motivational interviewing may not directly increase a participant’s physical activity 

through the improvement of his or her perceived self-efficacy. In contrast, self-

efficacy may catalyze the changing of physical activity among participants who 

engaged in MI-BHCP. In a study of motivational interviewing to Increase physical 

activity in long-term cancer survivors, the findings also revealed that survivors with 

high self-efficacy for exercise increased their regular physical activities more than did 

those with low self-efficacy, whereas the changes of participants in the comparison 
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group did not relate to their self-efficacy (Anderson, Perry, Blue, Browne, Henderson, 

et al., 2003). Thus, a program that contains the intense motivational interviewing 

technique with a larger sample size may allow us to see an increase in physical 

activity of participants. 

Implications for Specific Aim #3 

Describe the feasibility of a motivational interviewing-base health coaching program 

in middle-aged Thai working women 

Collaboration with the workplace. Prior to conducting a health promotion 

program, collaboration and assistance from the involved company is of great 

importance. The human resource department is considered to be a gatekeeper for 

accessing participants. In order to conduct the study in this company, the researcher 

proposed a study project that contained 1) the information related to the MI-BHCP 

and HEP, 2) the recruitment and the data collection processes, and 3) the benefits for 

the employees. When the proposal was approved, a collaborative agreement letter 

from the company was sent to the OHSU Research Integrity Review Board. This 

collaboration was very important for accessing eligible subjects, providing time for 

participating in the program, and preparing a coaching room.  

Accessibility to the study. In order to convey information related to the study 

to all eligible subjects, the researcher discussed and consulted with the Human 

Resource Department the details regarding the recruitment plan. The staff of this 

department provided very useful and updated information on how to contact eligible 

subjects. The department’s suggestion of sending an e-mail to all eligible subjects 

proved to be very effective. Even though the advertising posters were posted at 

Human Resources and on the information boards in this company, they were unable to 

attract all the eligible subjects because of the nature of the physical environment of 
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this company. In contrast,  email proved to be the most effective communication and 

provided the most important technique for the recruitment process because it accessed 

the subjects directly and personally. Most of the employees in this company were able 

to use email for communication. News and other information are also delivered to 

their employees via email. The electronic flyers were also effective. Many women 

referred to the flyer when they registered for the study. Snowballing proved to be 

another useful communication for accessing subjects in this study. Some of the 

women came to the study site to ask for more information after they learned about this 

study from their colleagues. Some women came with their friends and asked 

permission to listen to the study details. Some of them decided to join the study, while 

others found the study purposes and timeline did not meet with their needs and 

available time. At the least, snowballing allowed the researcher to meet with these 

women who were basically too shy to come on their own.  

Eligibility for the study. Some employees could not participate in the study 

because they did not meet the inclusion criteria. For instance, some male employees 

or women aged younger than 40 years wanted to participate in this study because they 

wanted to increase their exercise for the purposed of being healthy and better-looking. 

Some of them were disappointed that the study did not cover them. However, they 

were all invited to drop by the study site, even though they could not receive the 

interview or materials used in the study. Nevertheless, these employees might still 

receive some benefit from this study. Some studies have shown that even posters or 

flyers publicly posted have motivated people to be concerned about their health. In 

addition, these employees might be friends of the participants and they might share 

information from this study in their conversations. 
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Other subjects who were unqualified to participate in this study were working 

in another company, planning to resign from their job before the study ended, or had 

time limitations and could not complete the whole study. Employees in other 

companies also contacted the researcher because they saw the posters and flyers about 

this study. Additionally, participants who received benefits from the study also shared 

the information about the study with their friends and family who worked at different 

places. Although this study may have been of benefit to working women in other 

companies, in order to control the study environment, the study needed to be 

conducted with participants in this one company only as a plan. Equally important, 

this was a feasibility study. We wanted to see the effectiveness of the activities of MI-

BHCP in complete activities mentioned in the protocol. Thus, it is difficult to 

summarize the consequence of the study if participants were unable to complete the 

study. However, these findings do imply that many working women are interested to 

participating in some sort of health promotion program. 

Practical time for participating in the study. Participants joined in the study 

for a period of approximately nine months. During the first three months, the 

participants in both groups were contacted continuously during recruitment, baseline 

measurement, measurement during the program, and one week after finishing the MI-

BHCP and HEP. After that, they were asked to answer an online survey at six months 

after finishing the programs. The total time of the interviews in MI-BHCP was 

approximately 75 minutes, while the total time of the health education in HEP was 

approximately 33 minutes. The actual time for intervention in both groups was shorter 

than anticipated. The average amount of time for the initial interviews in person of 

MI-BHCP was approximately 28 minutes, which was compliant with the proposed 

plan. The average time of the HEP was approximately 24 minutes, which was 5 
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minutes shorter than expected. The length of interviews and personal education varied 

based on the participant’s schedule. In addition, the “readiness to change” of the 

participants in MI-BHCP seemed to affect their interviewing time. These findings also 

implied that the duration of 24-27 minutes is possible for meeting with working 

women in person and possible for conducting motivational interviewing. The time 

used for motivational interviewing in this study was similar to the amount of time 

used in other effective studies (Ang et al., 2007; Bennett et al., 2008; Perry, 2005). 

For the first follow-up interviews of the MI-BHCP conducted in person, the average 

amount of time was approximately 24 minutes, which was shorter than the expected 

30 minutes. The motivational interviewing of the studies in the United States, usually 

conducted on the telephone, took about 15 minutes. The telephone follow-up in this 

study for motivational interview took around 11-12 minutes. Due to considerations 

based on the Thai culture, the first follow-up interview using motivational 

interviewing was revised to be conducted in person rather than on the telephone. From 

observations by the interviewer during the study, participants seemed to pay more 

attention to the in-person interviews rather than to interviews conducted on the 

telephone. Participants revealed more details about their experience of exercise and 

the barriers that might be preventing them from a commitment to exercise in the 

interviews conducted in person. Some women asked if they could talk with the 

interviewer in person rather than talking on the telephone. Obviously some 

participants did not feel comfortable speaking about their story on the telephone. Lack 

of privacy in the workplace might be one of their concerns. Most participants worked 

in shared offices and had their own telephones. Some of them said it was easier for 

them to ask questions about recording data in the diary and on how to use the 

pedometer in person. Although many participants preferred meeting in person, their 
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time limitations were another problem that kept them from doing so. Half of the 

appointments were eventually rescheduled because participants had unexpected 

events or were unable to finish their work at the appointment time. The reschedule 

form included either changing the time or changing the date. One of the participants 

mentioned she felt disappointed because she was unable to answer the telephone in 

order to conduct her interview. However, the majority of participants were eventually 

able to meet at a scheduled time. It implies that participants in different departments 

with different job characteristics may need different choices of communication. Thus, 

it may be more practical to let participants choose the communication method that is 

best suited for them for the follow-up interviews.  

The target for physical activity used in the study was appropriate. The 30 

minutes of moderate-intensity physical activity, such as brisk walking for 5 days a 

week or walking 10,000 steps per day at a slower pace, were motivating as an 

appropriate goal to decrease the risk of cardiovascular disease. During data collection, 

the Thai Ministry of Public Health encouraged people to increase their physical 

activity but not all Thais know what constitutes an appropriate amount of physical 

activity or exercise for them. Most participants created their own plan for increasing 

their physical activity related to exercise or walking. Some participants increased their 

exercise by walking or jogging at a public park. Others exercised on exercise 

equipment or joined exercise classes at fitness centers. Additionally, some participants 

extended their walking distance to their transportation in order to increase their steps 

walked. Some women increased their physical activity or walked steps by spending 

more time playing with their children. Some women exercised on equipment at home 

and some increased their walking in front of the television or in the bedroom. Being 

able to set their own plan and choose their own strategy to increase their physical 
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activity, participants were affirmed in their rights and their capability of self-direction. 

Supporting a participant’s autonomy is one component of the spirit of motivational 

interviewing. Through this spirit, participants are able to continue their commitment 

to increase their physical activity. As a result, at the 6-month follow-up, the response 

rate of participants in this group was higher than participants in the HEP group, and 

they also reported more minutes of physical activity than the other group. It is 

interesting to note that participants who had gotten off-track before participating in 

this program usually set their goal on vigorous exercise at the gym. They were more 

likely to initially choose to work on exercise equipment or join an exercise class 

rather than walking or exercising at home. Based on self-efficacy theory, they may 

have set their activity plan based on their previous experience. However, this goal 

might have been not practical for them at this later time. Thus, the in-person follow-

up interview allowed them to revise their plan for exercise. However, for some 

participants, even 30 minutes of walking at least 5 days a week was impossible for 

them. They had to put a lot of effort into it. Motivational interviewing helped them to 

gradually move forward towards their optimal goal. Their activities were affirmed by 

the interview, and it motivated them to keep working on their goal.  

Applicability of motivational interviewing in the Thai culture. In Western 

countries, motivational interviewing has been used successfully in many studies. It 

has been used in many populations to promote their positive behaviors. In Thailand,  

it has been used in a study of adherence therapy for people with schizophrenia in 

Chiang Mai (Maneesakorn et al., 2007). In this adherence study, motivational 

interviewing was used with cognitive behavioral therapy in a brief cognitive therapy 

for Thai people with schizophrenia. The main contents of motivational interviewing 

used in this study included (1) exchanging information, (2) developing discrepancy, 
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and (3) effectively dealing with resistance. The findings from this study indicated that 

patients in the adherence therapy group improved in overall psychotic symptoms, 

attitude towards and satisfaction with medication. Although motivational interviewing 

was not the main method used in this study, the findings supported the fact that 

motivational interviewing could be successfully used in the Thai culture. Thus, the 

findings from this study are congruent with the data from this current study.  

From the qualitative data related to their experience, participants in MI-BHCP 

indicated that they got benefit from the interview using motivational interviewing 

techniques. Participants perceived support and caring from the interviewer. These 

experiences may be the result of interviews focused on the collaborative relationship 

between participant and interviewer. Building a collaborative relationship is one of 

the fundamentals of motivational interviewing. Participants and the interviewer 

should maintain a partner-like relationship during the interview. Noticeably from 

qualitative data, participants mentioned that they felt comfortable with the interviews 

and felt they had equal status with the interviewer. They also perceived personal 

autonomy in participating in this study and in increasing their physical activity. These 

experiences differed from being in the formal health education program, which 

contained an expert-non expert, teacher-student, or healthcare provider-patient 

relationship. Some participants who were at risk of hypertension and cardiovascular 

disease mentioned that they were told by doctors many times about exercise, but they 

felt it impossible for them. One of them said that the doctor did not understand her 

situation. Thus, besides building rapport, the expression of empathy by the 

interviewer also supported and prevented resistance from the participants. 

Experiencing these relationships, participants’ awareness about their health and being 

active was raised. They became motivated through the interviews. Therefore, it can be 
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implied that the interviews were able to develop the discrepancy between their actual 

physical activity and the optimal goal for preventing cardiovascular disease and being 

healthy among Thai working women.  

In the Thai culture, women aged 40-65 maintain many important roles in the 

family such as taking care of their elderly parents, taking care of their children, taking 

care of their husband, or taking care of the household expenses. Some of women who 

participated in this study also take responsibility as a leader in their job. Thus, they 

want to have autonomy to take care of their own selves. As mentioned in their 

experience of participating in MI-BHCP, they felt comfortable talking about their own 

ideas and attitudes because they felt that the interviewer listened to them and 

respected their opinions. Many of them started exercising as their physical activity 

plan and tried to continue their exercise.  

However, some questions aimed at evoking the participant’s change talk made 

some of the participants uncomfortable. While they said that those questions made 

them feel pressured, they also mentioned that they were motivated to be physically 

active by those same questions. Thus, it seems to be reinforcing and motivating rather 

than stimulating resistance to use evoking questions in Thai culture. In contrast to the 

health education group, participants themselves asked the interviewer about how 

much exercise was good for them. Then, they tried to increase their activity in their 

plan. The pressure to exercise came from their trying to continue to meet the 

commitment on their plan, not from the righting reflex(Kohl, 2001) of the healthcare 

provider. Thus, the evoking change talk technique seems to be practical for use with 

Thai working women. However, the interviewer or healthcare provider should be 

concerned about providing advice, teaching, persuading, counseling, or arguing that 

may counter the participant’s ambivalence to being active. 
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Using a pedometer with Thai working women. The pedometer seems to be 

used widely in Western countries such as the United States and Canada. It has been 

used for both measurement and self-monitoring. Studies also found that the pedometer 

motivates people to increase their walking. Thai working women in this study also 

appreciated using the pedometer. It allowed them to set up their walking-step target 

and monitor their progress each day. However, some women felt uncomfortable 

wearing the pedometer at first. They were shy about showing that they were 

participating in the program. When they felt familiar with it, they enjoyed checking 

their steps each day and sometimes comparing with other participants. However, one 

participant in HEP felt uncomfortable using the pedometer and gave up using it 

continuously. She also did not want to write down her steps in the diary. Almost 94% 

of participants who used the pedometer were able to report their steps until the end of 

the study. However, some of them complained about wearing it on a dress. One of 

them lost it in the laundry machine, while another accidentally dropped it in the 

meeting room. 

Limitations of the Study 

Small sample size. This feasibility study was conducted in a short period of 

time and used only one study site for environment control purposes. Thus, only a 

small number of working women participated in this study. In addition, this study was 

a single experiment at one specific place, and used only one experimenter. Thus, the 

findings from this study may not be generalizable across settings.    

Limitations for generalization of the findings across participants. The 

generalizability of the findings in this study may be limited because only one 

interviewer was used to conduct the motivational interviewing. In addition, this study 

excluded male employees; employees younger than 40; those participating in some 
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kind of exercise; those unable to ambulate independently; those with a current or past 

history of cardiovascular disease, uncontrolled diabetes, uncontrolled high blood 

pressure, and uncontrolled pulmonary disease. These exclusion criteria helped 

minimize variability within the conditions of the experiment and provided more 

powerful tests of the research hypotheses. However, these exclusion criteria reduced 

the generalizability of the findings across other participants. 

Experimenter knew research hypothesis and group assignment. In this study, 

the researcher conducted both motivational interviewing for participants in 

motivational interviewing-based health coaching program and providing health 

education for participants in the health education program. Concerning the 

experimental bias, researcher carefully conducted the study plan according to the 

study protocol. The motivational interviewing and health education scripts were also 

used as a guideline during the interviews or giving health education. However, that 

researcher might have held an unconscious bias while delivering the interviews and 

health education because the study hypotheses and group assignment of participants 

were known to her.  

Participants might have recognized that they were in the intervention group. 

Because participants in the intervention and comparison groups worked at the same 

campus, participants in MI-BHCP might have recognized that they were expected to 

report better outcomes than participants in the other group. The comparison group 

might be useful to decrease some placebo effect in this study because participants in 

both groups got different interventions. It was not explicitly different like the 

difference between the intervention and control group.  However, this placebo effect 

might have occurred in this study even though the researcher did not tell participants 

about their group assignment. In addition, at the beginning, during informed consent, 
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the researcher explained to all participants that they would be randomly assigned to 

either MI-BHCP or HEP. Participants who were contacted by the researcher more 

often might have recognized that they were in the intervention group.  

Interaction between participants in intervention and comparison groups. 

Because of a pilot study using motivational interviewing among Thai working women 

in Thailand, the study site was limited to only one study site. Therefore, some 

participants in this study knew each other, and some participants came from the same 

departments. The advantage of having participants in both groups from the same 

department was to control the study condition of job characteristics. However, 

participants in both groups might have shared information from the interviews and 

health education. This contamination of participants in two groups may have reduced 

the effectiveness of the intervention.  

Unequal of number of sessions between groups. Participants in MI-BHCP 

met with the interviewer twice in person and twice on the telephone while participants 

in HEP met with the interviewer only once in person and twice on the telephone. In 

addition, the total minutes for interviews of the MI-BHCP were twice as long as the 

minutes used in HEP. This unequal number times for participation between 

participants and the interviewers might have encouraged participants in the MI group 

to increase their physical activity.  

Limitation of 6-month follow-up on the psycho-social factor data. The 6-

month follow-up was added to the study after the participants had completed the study 

at week 13. Participants were only asked to answer the questions in IPAQ online. For 

the psycho-social factors, they were asked to weigh their overall perception related to 

their perceived benefits, perceived barriers, perceived social support, and perceived 

self-efficacy. The overall perception questions were used instead of the full 
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questionnaire because participants complained about feeling overwhelmed by the 

number of questions at week 13. The limitation of these incomplete data inhibited the 

ability to compare the psycho-social factor data at four time points. 

Suggestions for Future Research 

The findings of this mixed-method study adds to our confirmation of using 

motivational interviewing for promoting health behavior in the Thai culture, 

specifically to promote physical activity among middle-aged Thai working women. 

This study may be among the first RCT studies of using Motivational Interviewing to 

promote healthy behavior of employees in Thailand. This study also combined 

motivational interviewing with a pedometer together to see the interaction effect of 

using both motivational interviewing and pedometer to promote physical activity in 

Thai culture. However, this study is considered a pilot study for feasibility testing of 

using motivational interviewing for promoting physical activity among Thai working 

women to prevent cardiovascular disease risk.  

Findings from this study revealed multiple areas for improvement in the future 

study.  These areas included 1) Increasing sample size; 2) increasing number of study 

sites such as in various campuses or companies; 3) increasing the number of 

experimenters and using blind and naïve experimenters; and 4) adding a group 

support activity to the protocol. In addition, motivational interviewing should be used 

to promote other healthy behaviors among employees at their workplace. Based on 

the response rate and findings from the follow-up at week 36, it was confirmed that 

the effect of motivational interviewing lasted longer than the effect of the traditional 

health education. Thus, in the future studies, the effect of motivational interviewing 

should be studied in other conditions, such as symptom management, treatment 

compliance, and disease control. 
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Summary 

It is known that women should accumulate a minimum of 30 minutes of 

moderate-intensity physical activity on most days of the week to prevent the risks of 

cardiovascular disease (Mosca et al, 2006; Conroy et al., 2005). The challenge of 

increasing physical activity among middle-aged women in urban setting is a resulted 

of the high prevalence of physical inactivity in women aged 45-59 (Wibulpolprasert et 

al, 2007). In addition, we found that women in urban areas were more likely to report 

low physical activity than women in rural areas. These finding seems to be the results 

of the economy becoming more industrialized. Working middle-aged women face the 

shifting roles of women, as well as bio-psycho-social-cultural changes, including their 

menopause transition. Thus, in order to promote physical activity among these 

women, traditional health education itself could not motivate these women to increase 

or re-start their commitment to exercise. In addition, the physical environment in 

urban area does not support them to include activity in their routine.  Motivational 

interviewing was selected to promote physical activity among these women because 

this technique can address their ambivalence about increasing their physical activity, 

when being physically active is not their priority compared with other tasks. It is 

difficult for them to add any additional activity to their routine. In addition, 

motivational interviewing can help raise their sense of self-control. It helps them plan 

their activities and set up their goals, at their own pace and convenience. The 

interviewer may guide them in a goal-oriented direction; however these women fully 

take responsibility to create their plans and goals.  

Among working women, time limitation was reported as the major barrier for 

being active. Some women spend half of their time at work. As a brief effective 

intervention, motivational interviewing provides an opportunity for health care 
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providers to promote employees’ health in limited amounts of time. This study was 

the first to investigate the effectiveness of using a motivational based health coaching 

style to promote physical activity among, female employees. This study also provided 

several opportunities to learn about physical activity patterns among Thai women and 

the correlation of selected psycho-social factors with physical activity outcomes, as 

well as the opportunity to use motivational interviewing combined with providing 

pedometers to the employees. 

The study highlighted that at baseline all participants reported low to moderate 

physical activity, and in their workplace mainly sat with slight arm movement or 

stood with some walking. In addition, the vast majority of their time for physical 

activity was spent for household and gardening activities, with very low physical 

activity at spent during transportation, work, and leisure time. Among middle-aged 

Thai working women, perceived barriers to being physically active was the most 

influential factor in promoting their physical activity, compared to their perceived 

benefits of physical activity, perceived social support for physical activity, and 

perceived self-efficacy.  

The findings from this parallel group controlled clinical trial also highlighted 

that the perceived barriers of participants in MI-BHCP were decreased across time, 

while the perception of those in HEP was increased. The perceived self-efficacy in 

MI-BHCP also gradually increased across time which is opposite with the results 

from participants in the HEP. Even when there was no the interaction effect between 

coaching style and time on the primary outcome (the total minutes per week of 

physical activity); the coaching style and pedometer use had a small effect on the total 

minutes per week for physical activity over three time points. However, women in 

both groups reported improved physical activity at week 36, with no participant 



171 
 

 

reporting low physical activity. In addition, some of the women reported high 

physical activity with a higher number of participants in MI-BHCP than the number 

of those in HEP.  

These finding suggested that both MI-BHCP and HEP can be used to promote 

physical activity among middle-aged Thai working women. MI-BHCP seemed to be 

more effective and its effect on physical activity lasted longer than HEP. However, 

HEP can still be used to increase physical activity during short time for some 

employees who have never participated in any health promotion program.  
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