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CHAPTER I 

INTRODUCTION  

 

Background and significance of the study:  

Physical activity is nec essary f or o lder adults to m aintain health into  their  

seniority (the U.S. Departm ent of H ealth and Hu man Services [USDHHS], 1996;  

World Health Organization [WHO], 2006: online). Physical activity can be defined as 

“bodily m ovement that produces the contr action of skeletal m uscles and increas es 

energy expenditure” (p126) (Caspersen, Powell, and Christenson, 1985). A physical 

activity is the act of moving, as exhibited while performing for example, four types of 

activities, including household chores, o ccupational activities, transportation, and 

leisure activities (Caspersen et al., 1985; WHO, 2002). These activities are graded on 

a scale of light, moderate, or vigorous intensity (USDHHS, 1996).  

Health related benefits can be obtai ned by following certain recomm endations 

for particip ation in ph ysical activity in cluding doing regular, m oderately intense 

physical activities for at leas t 30 minutes per day, at least 4 or 5 days of the week, for 

short periods of 10 minutes of activity, 3 tim es a day, or vigorously intense physical 

activities for at least 20 minutes per session, 3 or more days a week (USDHHS, 1996). 

A substantial amount of empirical evidence has demonstrated that the health benefits 

associated with particip ation in physical activity can m aintain functional  

independence and ultimately im prove quali ty of life (Bonnefoy et al., 2001; Varin 

Binhosen, 2003; Elavsky et al., 2005). In addi tion, participation in  physical activity 

improves self-esteem , m ental alertness and social interaction, as  well as decreasing 



 
2

levels of depression (Koltyn, 2001; H oude and Melillo, 2002; WHO, 2002).  

Moreover, physical ac tivity is a m ajor independent modifiable r isk factor that has a 

protective effect against the onset o f cardiovascular disease, ischemic stroke, type 2 

diabetes, and cancer (USDHHS, 1996; WHO, 1999b; Heikkinen, 2006: online; WHO, 

2007: online).  

However, although researchers have i nvestigated and conducted effective 

programs to prom ote  engagem ent in physi cal activity by older Thai people using a 

number of significant variables (Kamolporn Chathakuembong, 2008), the results from 

many studies indicate that elderly T hais  aged 60 years and over engage in physical 

activity less than is recomm ended for good he alth.  The amount of  participation in 

physical activity decreased 6% am ong older people from  2004 to 2005 (the National 

Commission of the Elderly study, 2 005).  In ad dition, a su rvey estimated that 86.3 % 

of the aged population perform  physical activity at m inimum recommended levels  

(ABAC Poll Research Center, 2005).  Fina lly, in 2007 a prelim inary report by the  

Thai National Statistical Office [NSO] (2007) showed that more than 58% of elderly 

Thais do not perform physical activity at a su fficient level to achieve he alth benefits. 

At the present, Thailand has one of the m ost rapidly aging populations am ong 

developing countries (NSO, 2005) .  As they grow older, Thai people experience a 

continuous decline in biological  function, with an increase  in the risk of chronic 

diseases and disability (Sutthichai Jitapunkul, 2001; Sutthichai Jitapunkul et al., 2003: 

online). Hence, when a dem ographic trend ch anges in th is way, it is  imperative that 

physical activity among the aged population is evaluated. 

A review of studies on physical activit y in populations re veals statistically 

significant determinants for engagem ent in physical activity, incl uding self-efficacy, 
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positive outcome expectation, negative outcome expectation, age, social support, and  

physical environment.       These determ inants can be organized into two categories: 

1) personal variable s known to be associated with physical activity including; self-

efficacy, positiv e outco me expectation, negativ e outco me expectation and age; and         

2) environmental variables, namely, social support and physical environment. 

Numerous studies have confirmed that self-efficacy not only forms association 

with the physical activity of the aged but predicts the amount of the activity engaged 

in by the aged (Allison and Keller, 2000; Laffrey, 2000; Prapaporn Chinuntuya, 2001; 

McAuley et al., 2003a; W ilcox et al., 2003; Sharm a, Sargent, and Stacy, 2005; Lee 

and Laffrey, 2006; McNeill et al.,  2006b; Um stattd et al., 2006; M cAuley et al., 

2007). Furtherm ore, self-efficacy is a sign ificant pred ictor of adheren ce to physical  

activity up to 6-18 m onths (McAuley et al ., 2003a) and 2- 5 years (McAuley et al., 

2007) after the older person has completed a physical activity instruction program . 

Regardless of the results from  these st udies, a strong relati onship between self-

efficacy and physical activity ev idently exists. Thus, it is importan t to in tegrate self-

efficacy into the conceptual model to examine its influence on engagement in physical 

activity by the elderly.   

In the literature on phy sical activity, positive out come expectation, which 

reflects a positiv e attitude towards phys ical activity  h as been acknowledged 

(Pitakpong Punta, 2004; Wannipa Asawachaisuwikrom, 2004; Anderson et al., 2006). 

Meanwhile, m any studies have found that negative outcom e expectation negatively 

influences older people’s in clination to engage in phys ical activity (Prapaporn 

Chinuntuya, 2001; Wannipa Asawachaisuwikrom, 2001; 2004; Rovniak et al., 2002). 

Although the magnitude of the link between perceived positive and negative outcom e 
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expectation and physical activity has been  shown, there is evidence dem onstrating 

that pos itive outcom e expectation  is a le ss consistent p redictor of likelihood to  

undertake physical acti vity in the elderly than negati ve expectation. To illustrate, 

Wannipa Asawachaisuwikrom (2001) exam ined the psychological factors associated 

with physical activ ity in elderly Thais. The research er randomly selected participants 

from two s ub-districts in a province of  Thailand. The study confirm ed that the 

perceived benefits of physical activity were  not significantly related with engagem ent 

in physical activity (Wannipa Asawachaisuwikrom, 2001). In addition to the effect of 

self-efficacy, a predom inant variable in the cognitive factors affecting activ ity levels 

is outcome expectation (Bandura, 1997). Th at is, both positive and negative outcome  

expectations have a mediating role on the performance of physical activity. However, 

few studies have confirm ed this influence; for instance, a study of  people aged 18-92 

supported only the m ediating role of positive outcome expectation (Anderson et al. , 

2006), while Rovniak and associates (2002) demonstrated the m ediating role of 

negative outcome expectation in a group of university students. This study m ay have 

limited applicability to older people due to the difference in age of the subjects. Thus , 

a num ber of studies on the influence or  m ediating role of positive outcome  

expectation and negative outcom e expectation on physical activity in the elderly are 

inconclusive.      

Age has been reported to be another de terminant of physical  activity in older 

adults. Physical activ ity is directly im pacted by the decline of physical com petence 

resulting from the aging process (Craig, 1999). As indicated in a substantial am ount 

of the literature on the elderly, age has a st rongly negative correlation with physical 

activity (Booth et al., 2000; Laffrey, 2000;  Wilcox et al., 2003; Pitakpong Punta, 
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2004; Anderson et al., 2006; Umstattd et al., 2006). Hence, age is consistently 

reported to be a significant determinant of physical activity in the elderly. 

Not only do personal factors strongly impact physical activity am ong older  

persons but environm ental determinants  such as social support and physical 

environment have also played an im portant role in predicting levels of engagement in 

physical activity. Social support for physical  activity typically is  related to older 

peoples’ perception of family and friend support in terms of participation, rewards, or 

punishment for pursuing physical activity (Sal llis et al., 1987). Several substantial  

studies demonstrate that social support is confirm ed t o be a de terminant in 

encouraging in and reinforcing physical activ ity behavior in older adults through self-

efficacy (McAuley et al., 2003a; Anderson et al., 2006; McNeill et al., 2006b). 

Furthermore, sedentary older persons w ith higher social s upport increase their 

physical activity via self-efficacy at 6 months and 18 months (McAuley et al., 2003a). 

Additionally, participants aged 18 years or  older reported that social support from 

friends and fa mily infl uenced their intere st and participation in physical activity 

(Wilcox et al., 2003; McNeill et  al., 2006b; Um stattd et al ., 2006). Thus, people with 

greater social support tend to show greater self-efficacy in term s of increasing their 

participation in physical activ ity. However, the mediator role of self-efficacy in  older 

people is still inconclusive. Therefore, an indirect effect for social support on physical 

activity via self-efficacy in older people has not been determined conclusively. 

Physical environm ent, such as th e neighborhood, community, or hom e, has  

been investigated in relati on to elderly Thais engageme nt in physical activity.  

Physical environment has been shown to play either a facilitating or an obstacular role 

in human motivation (B andura, 1997).  A revi ew of relevant research indicates that  
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the physical environm ent has an influen ce on physical activit y, and the principle  

purpose of this study is to examine how neighborhood and community environm ent 

factors for instance,  safety, traffic volume, streetlighting,  unattended dogs, presence  

of sidewalks, and accessibility to public recreation facilities are re lated to older Thais 

engagement in physical activities (Wannipa Asawachaisuwikrom , 2001, 2004; 

Humpel, Owen, and Leslie, 2002; W ilcox et al., 2003; McNeil et al., 2006b). In 

addition, the hom e environm ent is  where m ost older people’s daily activities take 

place (Dahlin-Ivanoff et al., 2007), but this en vironmental factor is th e least stud ied 

potential determinant of participation in physic al activity (Sallis et al., 1997; Booth et 

al., 2000).  Given that older Thai people ar e familiar with their hom e surroundings, it 

is justified to study the hom e environm ent as a suppl emental determ ining factor to 

engagement in physical activity. Studies fo cusing on the contribution to the physical 

activity of the elderly m ade by their phy sical environm ent including the hom e, 

neighborhood, and community, are still rare . As a consequence, findings have 

remained inconclusive regarding the infl uence of the physical environm ent on the 

physical activity habits of older Thai people.     

In view of the effects of intervention  on physical activity behavior am ong older 

people, the f indings are inconclusive. Accord ing to a num ber of experimental studies 

and an integrative review, approxim ately 41-42 % of intervention st udies resulted in  

insignificant findings (Bank-Wallace and Conn, 2002; Eden et al., 2002; Hirvensalo et 

al., 2003; Pomeroy, 2003; Allison and Keller, 2004;  Peterson et al., 2005; van Sluijs  

et al., 2005; Costanzo et al., 2006; L einonen et al., 2006; Young and Stewart, 2006). 

Furthermore, several studies illustrated that similar intervention as conducted by Conn 

and colleagues were both successful and uns uccessful in changing activity behavior 
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results (Conn et al., 2003). As a result, the effectiveness of  intervention studies has 

not impacted the prom otion of physical activit y in older adults. It is considered that  

the prevalence of insufficient physical activity in older adults ha s therefore increased. 

Thus, the existing knowledge of intervention reflected the need to explore what and 

how the determinants affect physical activity.  

Although prior physical activ ity researches have been designed to test 

descriptive to pres criptive leve ls, it is unclear on whether the direct and indirect 

influences of important determinant have been consistent.  A considerable num ber of 

studies have supported the existence of an  association between physical activity and 

significant variab les in cluding s elf-efficacy, p ositive outcom e expectation, n egative 

outcome expectation, age, social support and physical environm ent with different 

levels of support for each variable. However,  a model incorporating the total effect of 

these determ inants has not been applied in studies on older people. Subsequently, 

understanding the causality  of these variable s and their effect on physical activity in 

the entire model is  also required. Addition ally,  the previou s physical activ ity model 

could be explained a  low stren gth of  the structu ral rela tionships by m ultiple 

theoretical frameworks such as social cogn itive theory (SCT) (Dergance et al.,  2003; 

Netz and R aviv, 2004; Gee, 2005), Social support ( Banks-Wallace and Conn, 2002 ; 

Peterson  et al., 2005) , Health Promotion Model (HPM) (W annipa 

Asawachaisuwikrom, 2001; 2004; Prapa porn Chinuntuya, 2001; Pitakpong Punta, 

2004), and The Neum an Systems Model (Var in Binhosen, 2003). Consequently, it is 

wondering if there any other determinants including in the new model with based on a 

theory that can appropriate explain the variance of physical activity for older people.   

 A central concept in th e nursing p aradigm is the interrelationship betwee n 
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person and environment. So, the causal relationships of these variables in any account 

of physical activity behaviors may be  explained and understood by using a 

multidimensional fram ework, as afforded by Social Cognitive Theory (SCT). SCT  

explains how people attain and m aintain their behavior with a m odel which attem pts 

to account for the inte raction between behavior, personal, and environm ental factors  

(Bandura, 1986). That is, personal and envi ronmental factors can have both a direct 

and indirect influence on engagem ent in certain behaviours. Moreover, the 

chronological ordering of th ese variables reveals confid ence in the effect of the  

variables on particip ation in physical activ ity by the elderly that can be used i n 

structural equation modeling (SEM) which perm its the analysis of a variable' s direct, 

indirect, and total effects (Kline, 2005). Therefore, the existing gap in knowledge  

regarding older people’s participation in physic al activity can be filled by developing 

a purposeful m odel integrating these vari ables f ollowing SCT cr iteria and using an 

analysis in accordance with SEM principles.  

For these reasons, the physical activity m odel in the present study has been 

developed based on the relevant  literatu re and is  guided by the principles of SCT. 

This m odel consists of 6 variables: self-efficacy, positive outcom e expectation, 

negative outcome expectation, age, social  support, and physical environm ent whic h 

are exam ined to explain pa rticipation in physical acti vity. The proposed m odel of 

physical activity, therefore, will prov ide an understanding of the effect of the variou s 

determinants on the physical activity of elderl y Thais so that nurses, other health-car e 

providers, and researchers m ay develop effective intervention ap proaches b y 

enhancing significant variables that will help the older person to perform and maintain 

physical activity as a regular  part of their life. The fi ndings will provide useful 
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recommendations for th e allo cation of re sources for health-prom otion program s for  

the aged. Moreover, the knowledge derived from theory and research will m ore 

effectively explain nursing phenomena and provide a valuable tool to nursing science.  

 
Research questions 

1. Do self-efficacy, positive outcome expectation, negative outcome 

expectation, age, and physical environment have a direct effect on physical activity of 

the elderly? 

2. Does social support have an indirect effect on physical activity through self-

efficacy? 

3. Does self-efficacy have an indirect effect on physical activity through 

positive outcome expectation and negative outcome expectation? 

4. Does the hypothesized causal m odel explaining physical activity am ong 

older Thai people in view of their se lf-efficacy, positive outcom e expectation, 

negative outcom e expectation, age, soci al support, and physical environm ent 

adequately fit the data? 

 
Purpose of the study 

1. To develop a causal model to explai n physical activity of elderly Thais 

taking into consideration the signifi cance of self-efficacy, pos itive outcome 

expectation, negative outcom e expecta tion, age, social support, and physical 

environment. 

2. To exam ine the  caus al re lationships between  variable s including self-

efficacy, positiv e outco me expectation, negati ve outcom e expectation,  age, social 

support, and physical environment on physical activity among older Thai people. 
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Conceptual framework 

 The theoretical fram ework of the pres ent study is guided by SCT (Bandura, 

1986; 1997) in order to expl ain and predict the physical  activity am ong older Thai  

people within a nursing perspective. The research model was developed by integrating 

SCT with significant variables from empirical knowledge including age, self-efficacy, 

positive ou tcome expectation, negative outco me expectatio n, social su pport, and 

physical environment. The interrelationshi ps among these variables in the m odel are 

detailed as follows:  

Based on the proposed conceptual model in the present study, it is claimed that 

self-efficacy influences older peo ple’s physical activity  perform ance th rough its  

cognitive function. An individual with high se lf-efficacy is more likely to attem pt to 

perform physical activity and to continue th eir efforts in the face of barriers. Mos t 

empirical research has supported that self-efficacy is strongly correlated with physical 

activity for older people (Allison and Keller, 2000; Booth et al., 2000; Laffrey, 2000; 

McAuley et al., 2003a; W ilcox  et al., 2003;  Anderson et al., 2006; Lee and Laffrey, 

2006; McNeill et al., 2006b; Um stattd et al., 2006). Therefore, older people 

increasingly perform and m aintain a highe r performance of physical activity if they 

have a greater sense of self-efficacy. 

 In addition,  SCT posits  that self-effi cacy is a major d eterminant of outcom e 

expectations (Bandura, 1986; 1997). Bandura ( 2001) postulates that expectations of 

benefit outcom es depend on people’s belief in  their capab ilities which thus affects 

their behavior. This is because highly self-efficacious individuals tend to visualize and 

dwell on th eir succes ses m ore than their fa ilures. They  also tend to  proces s the 

positive af fective aspe cts of  their  perf ormance m ore than the neg ative asp ects 
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(Bandura, 1997). A great deal of evidence demonstrates that self-efficacy is positively 

associated with positive outcome expectation (Wannipa Asawachaisuw ikrom, 2001;  

Anderson et al., 2006). Conversel y, older persons regulate their physical activity by 

outcome expecta tions; they generally rejec t beh aviors th at they perceiv e will bring  

negative outcom es. Accordi ng to a significant am ount of evidence, self-efficacy 

negatively influences negative outcom e e xpectation (W annipa Asawachaisuwikrom, 

2001; Anderson et al., 2006).  

In addition, the tendency to engage in  physical activity is influenced by a  

person’s forethought (Bandura, 2001). Ba ndura (2001) hypothesizes that people  

regulate their behavior by outcome expectations; they adopt performance that is likely 

to produce positiv e outcomes and discard th at which will bring undesired outcom es. 

Therefore, initial and continued physical activity efforts are more likely to occur when 

an individual has greater positive outcom e expectations than negative. Accordingly, a 

number of studies dem onstrate that older persons who believe in positive outcom e 

expectation increasingly pe rform physical activity (Pit akpong Punta, 2004; W annipa 

Asawachaisuwikrom, 2004; Ande rson et al., 2006). Several studies also show that 

those with higher perceived negative outco me expectations engaged less often i n 

physical activity (Rovniak et  al., 2002). Therefore, th e hypothesized m odel proposes 

that pos itive outcom e expecta tion has a posi tive direc t ef fect on participa tion in  

physical activity. In turn, negative outco me expectation has a negative direct 

influence on physical activity.  

Increasing age is accom panied by d eclines in both physiological and 

psychosocial functions (Stewart, 2005).  Signs  of physical decline, such as, m uscle 

weakness, muscle wasting, and decreased endurance capacity are accom panied by 
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declines in particip ation in physical ac tivity (Stewart, 2005) . Older people with 

advancing age will engage less in physical activity (Booth et al., 2000;  Laffrey, 2000; 

Wilcox et al., 2003; Pitakpong Punta, 2004; A nderson et al., 2006; U mstattd et al., 

2006), therefore, age has a negative direct effect on physical activity.  

Older peop le’s self-ef ficacy aris es from interaction  with their social 

environment through observation, learning, and m otivation processes (Bandura, 

1997). Social support serves as a source of efficacy  inform ation through vicario us 

experience and social p ersuasion (Bandura, 1997). Numerous studies have illustrated 

that social support strongly correl ates with self-efficacy (W annipa 

Asawachaisuwikrom, 2001; McAuley et al ., 2003a; Wilcox et al., 2003; Anderson et  

al., 2006; Um stattd et al., 2006). Ad ditionally, self-efficacy has a m ediating role for 

social support in participation in physical  activity. According to previous studies, 

social support indirect ly influences physical activity through self-efficacy (McAuley 

et al., 2003a; Anderson et al., 2006; McNeil l et al., 2006b). It is hypothesized that 

older persons who perceive greater social support are more likely to have an increased 

level of self-efficacy which greatly enha nces physical activ ity. Thu s, the m odel 

proposes that social support has an indirect  effect on physical activity through self-

efficacy.  

Physical environm ents affect partic ipation in physical activity behavior 

through the interaction  between co gnitive f unctions and th e envi ronment (Bandu ra, 

1986; 1997). A significant num ber of studi es show that physical environm ent 

positively influences physical activity  (Booth et al.,  2000; Wannipa  

Asawachaisuwikrom, 2001; 2004; Humpel et al., 2002; W ilcox et al., 2003; McNeill, 

Kreuter, and Subramanian, 2006). Thus, older people with a more  positive perception 
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of their physical environment will have an increased performance of physical activity. 

As a result, in this m odel, physical environment is proposed  to have a po sitive direct 

effect on physical activity.  

In short, personal factors and envir onmental variables  are the ess ential 

determinants for physical activity among the aged. This research model proposes that 

participants with greater social support will have a strong er belief in their capabilities 

and better participation in physical activity. At the sam e tim e, individuals with a 

stronger sen se of belief in their ab ility to  perform  physical activity have expected 

higher positive outcom es, lower negative outcomes and greater physical activity. 

Furthermore, participants with advancing age will tend to have a lower  participation 

in physical activity, whereas those benef itting from  a perceived positive physical 

environment are m ore likely to participate.  Finally, individuals with greater physical 

activity will perceive g reater social support, higher self-efficacy, better pos itive 

outcome expectation, better physical environment, lower negative outcome  

expectation, and have a relatively younger age. 

The proposed relationships among the tested variables and concepts are 

depicted in Figure 1.1 

 

 

 

 

 

 

 

-



 
14

 

 

Figure 1.1 Hypothesized causal model of physical activity in older Thai people 

 
Research hypotheses and rationale:   

        The research hypotheses are listed in the following seven statements: 

1. Self-efficacy has a positive direct influence on physical activity, and it has 

an indirect effect on physical activity through both positive outcome expectation and 

negative outcome expectation. 

    Self-efficacy beliefs enable the individual to perform behavior through four 

processes; choice behavior, effort expenditu re and persistence, thought patterns, and 

emotional reactions (Bandura, 198 6). Ol der people will perform  and m aintain 

physical activity only if they believe in their ability to perform  it. A substantial 

amount of evidence has conf irmed that older people w ith greater self-efficacy  

demonstrate higher physical activ ity (Allis on and Keller, 2 004; Booth et al., 2000; 

Laffrey, 2000; McAuley et al., 2003a; Wilcox  et al., 2003; Anderson et al., 2006; Lee 

and Laffrey, 2006; McNeill et al., 2006b; Umstattd et al., 2006).  
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  Within SCT, despite c onfidence in  their ability to pe rform an activity, old 

people m ay not do so  unless  they have th e necess ary motivation  or incentiv e 

(Bandura, 1997). Self-efficacy is a m ajor determinant of outcom e expectations when 

outcomes are significantly dependent on perform ance co mpetence (Bandura, 1997). 

That is, outcom e expectations have a m ediating role on perform ance. According to 

numerous studies, s elf-efficacy is p ositively re lated to pos itive outcome expec tation 

of physical activity (Wannipa Asawachaisu wikrom, 2001; Rovniak  et al., 2002; 

Anderson et al., 2006). In turn, Bandura (1986; 1997) postulate d that people who 

lower their level of con fidence would antici pate unsuccessf ul outcom es. That is, if 

believing that their actions can produce undesired outcomes, older people do not have 

the incentive to act or to persis t in the face of obstacles. Co ngruent with the findin gs 

of prior studies, older persons with a lower level of self-efficacy would expect greater 

negative outcom es ( Wannipa Asawachai suwikrom, 2001; Anderson et al., 2006). 

Furthermore, based on a SCT perspective, out come expectation is  considered to hav e 

a mediating role between self-efficacy and behavior (Bandura, 1997). However, a few 

causal stud ies have sup ported self-efficacy having an indirect influence on physical  

activity through positive outcome expectation in participants aged 18-92 (Anderson et 

al., 2006) and via negative outcome expectation in university students (Rovniak et al., 

2002) 

  Therefore, self-efficacy has a positiv e direct inf luence on p hysical activity 

and it has an indirect eff ect on physical activity through positive outcome expectation 

and negative outcome expectation. 

 2. Positive outcom e expectation exerts a pos itive direct influence on p hysical 

activity 
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     When older people feel confident in the ir ability to p erform a certa in 

activity, they may do it only if they have su fficient motivation or incentive (Bandura, 

1997). W ithin SCT, outcom e expectations directly im pact behavio r, with pos itive 

outcome expectation increasing the desire d behavior (Bandura, 1997). Most evidence 

has ind icated that positive o utcome expec tations are  po sitively cor related with 

physical activity (Nices and Kershaw, 2002; Rovniak et al., 2002; Pitakpong Punta, 

2004; W annipa Asawachaisuwikrom, 2004; Anderson et al., 2006). Therefore, 

positive outcome expectation has a positive direct effect on physical activity. 

 
  3. Negative outcom e expectation has a negative direct influence on physical  

activity. 

    Based on SCT, beha vior is direc tly influenced by outcom e expectations 

with decreasing behavior being the result of negative outcome expectations. That is, if 

a person predicts negative outcomes from physical activity participation, they will not 

motivate them selves to do the activity  (Bandura, 1997). The negative outcome 

expectation of the physical activity will discourage older persons from participating in 

that activity . According  to previou s ev idence, older peo ple who ex pect g reater 

negative outcomes are more likely to decreas e their engagem ent in physical activity 

(Prapaporn Chinuntuya, 2001; Wannipa Asawachaisuwikrom, 2001; 2004; Rovniak et 

al., 2002). Thus, negative outcome expectation has a negative direct effect on physical 

activity. 

 
4. Age has a negative direct influence on physical activity. 

    Most people of advanced age have  lower participation in physical activity 

as a resu lt of the decline of biological f unctions such as m uscle weakness, m uscle 
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wasting and decreasing endurance capacity (Stewart, 2005).   As dem onstated in a 

significant am ount of evidence, older peopl e with advancing age are negatively 

associated with physical activity (Booth et al., 2000; Laffrey, 2000; W ilcox et al., 

2003; Pitakpong Punta, 2004; Anderson et al ., 2006; Umstattd et al., 2006). Thus, age 

has a negative effect on physical activity.    

 
5. Social support has an indirect effect on physical activity through self-

efficacy. 

          Under a SCT perspective, modeling by family members and friends 

indirectly influences behaviors since the developed model can strengthen self-efficacy 

related to a particular activity through observation, learning, and motivational 

processes (Bandura, 1997). W ith support fr om others, older people will have a 

stronger belief in their capab ilities and will have  greater participation  in physical 

activity. Considerable evidence  demonstrates that a great er level of social support 

increases self-efficacy (Wannipa Asawach aisuwikrom, 2001; McAuley et al., 2003a;  

McAuley et al., 2003b; W ilcox et al., 2003; Anderson et al., 2006; Um stattd et al., 

2006). Benight and Bandura (2004 ) state that self-efficacy is a m ediator of social 

support. In addition, social s upport exerts an indirect in fluence on physical activities 

through self-efficacy (McAuley et al., 2003a; Anderson et al., 2006; McNeill et al., 

2006b). Therefore, it is proposed that social support has an indirect influence on 

physical activity through self-efficacy. 

6. Physical environment has a positive direct influence on physical activity. 

    Physical environment factors provide motivation to act b y the c reation of a 

psychological mechanism (Bandura, 1986, 1997). Older persons will engage more in 
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physical activity if they pe rceive a positive physical environment to do so. Much 

evidence sustains that the physical environment positively influences physical activity 

by older people (Booth et al., 2000; Wannipa Asawachaisuwikrom , 2001, 2004; 

Humpel et al., 2002; Wilcox et al, 2003; McNeill et al., 2006a). Physical environment, 

therefore, has a positive direct influence on physical activity in the elderly. 

 

Scope of the study 

 The study is cross-sectional, intendi ng to develop and exam ine the causal 

model of physical activity in older Thai people.  

 

Operational definitions 

 1. Physical activity is defined as older people’s participation in m oderate to 

vigorous intensity activity through a daily accumulation of self-selected activitie s 

lasting at least 10 m inutes per ins tance.  Th e activities shou ld fall within each of the 

four types: job related physical activit y, household, transportation, and leisure tim e 

activities (WHO, 2002). The perform ance will be measured over the p revious 7 days 

using the total scores of the summation of the duration and frequency of all four types 

of activ ities, accord ing to th e International Physical Activity Questionnaire-Lon g 

version (IPAQ-L) (Craig et al., 2003). A higher score indicates a higher physical  

activity.   

   1.1 Job-related physical activity refers to older people’ s participation 

in occupational activiti es such as paid jobs, farm ing, volunteer work, course work, 

and any other unpaid work that they did outside their home.  
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  1.2 Household activity refers to older people’ s participation in unpaid 

work  or activities which they m ight do in and around their hom e like housework, 

gardening, yard work, general maintenance work, and caring for family members. 

  1.3 Transportation activity refers to older people’s participation in 

traveling from place to place such as from home to work, stores, and neighborhoods, 

using motor vehicles, bicycles, and walking.   

  1.4 Leisure-time physical activity refers to older people’s 

participation in activities such as recreation, sports, and physical exercises.   

 

 2. Self-efficacy is defined as older people ’s percep tion on the  le vel o f 

confidence or belief in their ability to perform physical activity for at least 10 minutes 

per time, 3 times a day under different conditio ns of obstacles within a given activity 

domain including low, moderate, and high obs tacle. Their level of  confidence will be 

measured using th e Self -efficacy for Physic al Activity scale (SEPA) modified from 

the Self-efficacy for Ex ercise scale (Resnick and Jenkins, 2000). Higher scores m ean 

that self-efficacy for physical activity is  hig her. In this study, self-efficacy is 

measured by 3 categories of obstacles as follows  

2.1 Self-efficacy for low obstacles means older people' s perceived 

confidence in their abilities to engage in physical activity at least 10 minutes per time, 

3 times a day when faced w ith inconvenient weather, bor edom with the program  or 

activity, loneliness during exercise , and depression.  

2.2 Self-efficacy for moderate obstacles means older people’s 

perception of the level of c onfidence or belief in their ability to perfor m physical 

activity at least 10 m inutes per tim e, 3 tim es a day; they m aintain participa tion in 
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physical activity in spite of these barriers:   lack of enjoyment, too busy with other 

activities, feeling tired, and feeling stressed.   

2.3 Self-efficacy for high obstacle means older people perceive their 

capabilities to perform physical activity at least 10 minutes per time, 3 times a day 

when faced with pain upon performance. 

 

3. Positive outcome expectation refers to older peopl e’s perception of the  

positive physical and psychological outcom es from performing physical activities at 

least 10 m inutes per time, 3 tim es a day. This  perception will be m easured using the 

Positive Ou tcome Expectation f or Physical  Ac tivity (POEPA), m odified f rom the 

positive outcom es subscale of  the  Outcom e Expectations f or Exerc ise-2 (OEE-2)  

(Resnick, 2 005). High scores ind icate high positiv e outco me expectation for the  

physical activity.  

 3.1 Positive physical outcome expectation m eans older people’s 

perception of the benefits of physical outco mes from performing physical activities at 

least 10 m inutes per tim e, 3 ti mes a da y. These include physical improvem ent, 

decreased fatigue, increased m uscle stre ngth, increased endur ance, and im proved 

bone strength/density. 

 3.2 Positive psychological outcome expectation means older people’s 

perception of benefits of psychological outcomes from performing physical activity at 

least 10 m inutes per tim e, 3 tim es a da y. These include providing a better m ood, 

general enjo yment, an increas ed sense of pers onal accom plishment, and enhancin g 

mental alertness. 
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4. Negative outcome expectation refers to older peopl e’s perception of the  

negative physical and psychological outcom es from  perfor ming physical activity at 

least 10 m inutes per time, 3 tim es a day. This  perception will be m easured using the 

Negative O utcome Expectation for Physical  Activ ity (NOEPA), m odified f rom the 

negative outcom es subscale of the OEE-2 (Resnick, 2005). High scores indicate 

higher negative outcome expectation for physical activity.  

 4.1 Negative physical outcome expectation refers to older people’s 

perception of the negative physical outcom es including physical discomfort and pain 

from performing physical activities at least 10 minutes per time, 3 times a day. 

 4.2 Negative psychological outcome expectation refers  to older 

people’s perception of negative psychologica l outcomes including fear of falling or 

being hurt and stress on thei r heart from  performing the phys ical activity at least 10 

minutes per time, 3 times a day.  

 

5. Social support is defined as older people’ s perception of fa mily support 

given to them  during the last month in  term s of pa rticipation, rewards and 

punishments for engaging in physical activity , as well as suppor t from  friends for 

participating in activities (Sallis et al. , 1987). Social support will be determined using 

the Social Support for Physical Activity (SSPA) modified from the Social Support for 

Exercise (SSE) (Sallis et al., 1987). Hi gher scores depict good social support for 

physical activity 

 5.1 Family support refers to older people’s perception of what fa mily 

members living in their household said to them during the last m onth in term s of 

participation, rewards and punishm ents to wards their participation in physical 
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activities. 

 5.2 Friend support refers to older people’s perception of what friends 

or acquaintances or coworkers said to  them during the last m onth regarding 

participation and rewards for participation in physical activity. 

 

6. Physical environment is defined as older people’s perception of 

characteristics, availability, safety,  ba rriers, and access ibility in their home 

environment, neighborhood environm ent, and community environm ent such as to  

facilitate or hinder their ability to participate in physical activities (SIP 4-99 Research 

Group, 2002). The physical environm ent is m easured using the Thai Environm ent 

Supports for Physical Activity scale ( TESPA) m odified from  the Environm ental 

Support for Physical Activity questionnaire (SIP 4-99 Research Group, 2002). A high 

score indicates a good physical environment. 

  6.1 Home environment refers to  p articipants’ percep tions regard ing 

convenience and safety of the environm ent both in and around their hom e in relation 

to their participation in physical activities. The perceptions on environm ent questions 

are developed by asking older Thai people about availability, convenience and safety 

of their home for physical activity. It is then included as a part of the TESPA.      

 6.2 Neighborhood environment refers to older people’s perceptions  

of supports (including access a nd characteristics) and barriers to physical activities in 

their neighborhood. Neighborhood is defined as the area around their hom e that they 

could walk to within 10 m inutes (Addy et al., 2004). S upports for physical activities 

include streetlights, public recreation facilities, a pleasant neighborhood for walking, 

and the con dition of th e public recreation fa cilities. Barriers to  phys ical activ ities 
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include traffic volume crime and unattended dogs (Addy et al., 2004). 

 6.3 Community environment refers t o older people’s perceptions of 

supports and barriers to physical activities in their comm unity where comm unity is 

defined as a 20 m inute drive from their residence. Supports for physical activity 

include public recreation centers, parks, school s, and places of worship.  A barrier for 

physical activity is the safety concern associated with recreation facilities (Addy et al., 

2004). 

7. Age is defined as the chronological age of the older Thai person reported in 

the year of the study. 

8. Older Thai people are defined as Thai people 60 years of age and older.  

 

Expected usefulness of the study 

1.The current study provides additiona l knowledge to understand, explain and 

predict the phenomena of physical activity in older Thai people.  

2. The utility of the causal m odel provides significant information for nursing 

and health care providers to im plement programs to m otivate and em power elderly 

Thais to maintain their belief in their capabilities for the initiation and maintenance of 

participation in physical activity as a regular part of their life. 

3. This study is related to the body of knowledge of the SCT. The results 

enhance the validity of the SCT in p articular the causality of the relevant concepts of 

the SCT with respect to the phenomena of physical activity in older Thai people.  

4. The modified measurement of the  current study, in particular the TE SPA, 

will be u tilized to ass ess physical envir onment as an appropriate environm ent for  

elderly Thais within Thai culture. 
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5. The findings will encourage nurses and researchers to develop further 

investigations to enhance the engagement in physical activity of older Thai people. 

 

 

 
 



CHAPTER II 

 LITERATURE REVIEW 

 

 The present study is aim ed at exam ining the model of causal  relationship as it 

relates to 6 factors associated with phys ical activity am ong older Thai people. A 

critical review of the existing literature in cludes theories and em pirical studies. The 

review describes related to physical activity the phenom ena and concepts of interest, 

the interrelationships among the determ inants, and identifies those gaps.  The review 

was divided into six parts:  

 1. Physical activity 

  1.1 Definition of physical activity    

  1.2 Levels of physical activity    

  1.3 Physical activity recommendations for older adults  

  1.4 Measurements of physical activity in older adults  

  1.5 Benefits of physical activity in older adults 

 2. Physical activity in healthy older Thai people 

  2.1 Overview of Thailand and Thai elderly 

      2.2  Physical activity in healthy older Thai people 

 3. The social cognitive theory 

 4. Factors associated with physical activity in older people   

 5. The conceptual model in previous studies 

 6. Structural equation modeling for analysis  
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1. Physical activity 

 1.1 Definition of physical activity    

  Physical activity can be defined fr om a phys iological and/or behavioral 

perspective. From  a physiological perspec tive, physical activity is a com ponent of 

total energy expenditure, which includes re sting m etabolism and therm ic e ffect of 

food (Bouchard, Shephard, and Stephens, 1994). As pointed by Caspersen and 

colleagues (1985), “Phy sical activity” is broadly defined as “any bodily m ovement 

produced by the contraction of skeletal m uscles that substantia lly in creases ene rgy 

expenditure above the basal level.”  Sim ilarly, other studies defi ned physical activity 

as energy expended by one' s body (Mout on et al., 2000; Koltyn, 2001; Houde and 

Melillo, 2002; Netz and Ra viv, 2004; Bailey and McLaren, 2005; Riebe et al., 2005; 

Pettee et al., 2006). Physical activity is considered by m any as m oderate intensity 

activities (Brownson et al., 2000; Kaplan et al., 2001; King, 2001; Brawley, Rejeski, 

and King, 2003; Speck and Harrell, 2003) or a combination between moderate and 

vigorous intensity activities (Booth et al ., 2000; Kultida Panidchakul, 2 003; Powell, 

Martin, and Chowdhury, 2003).  

  From a be havioral perspective, p hysical activity is defined as body 

movement with inten tion through space, or exertion of an intended streng th 

(Bouchard et al., 1994). Otherwise, the various  types of daily activities,  such as  

exercise (Allison and K eller, 2000; Derg ance et al., 2003; Lim  and Ta ylor, 2005), 

daily activity  (Lawlor et al., 2002), the continuum activity (Kaysorn S umpowthong, 

2002; Leinonen et al., 2007) and lifestyle  and leisure tim e exercise activities  

(Prapaporn Chinuntuya,  2001) have been included in its  definition.  In particu lar, 

qualitative studies on older people have consid ered physical activity to encom pass a 
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broader ran ge of  activ ities such as particip ation in regu lar and inten tional ac tivities 

(Tudor-Locke et al., 2003). Moreover, som e participants widely defined physical 

activity as health promotion (Belza et al., 2004).  

 The com bination of the two perspec tives can f ound in num erous studies. 

WHO (2002) defined physical activity as the act of moving as exhibited while 

performing in one of the four types of activitie s inc luding occupational, 

transportation, household and le isure time activities. A sim ilar definition is used by 

the Departm ent of He alth, Thailand (2007) . Sim ilary, the Pan Am erican Health 

Organization’s (2006 ) definition  n ot only in cludes energy  expenditu re but also all 

movements in everyday life including occu pational, recreationa l, exercises a nd 

sporting activities.  Phys ical activity  can be  incorporated in to one’s  daily rou tine in  

many different ways.  According to W arburton, Nicol, and Bredin (2006:809), w ho 

reviewed the health benefits of physical activity, defi ned it as “all leisure and non 

leisure body m ovements resulting in an increased energy output from the resting 

condition”. The com bination of physiological and behavioral  perspective m ay reflect 

the overview of physical activity’s definition more clearly.   

 The USDHHS (1996) reports that the principle for a physical activity 

generally includes type, intensity, duration and frequency.  

1) Types of physical activity.  

 Types of physical activity m ay be cla ssified as setting or physiological 

changing. A ccording to setting, Yawarat Porapakkham, and Pornpan Boonratpan’s  

(2006) identified three types of physical activities including work-related physical 

activity, transport-related physical activity and leisure-time activity. Other studies also 

included household chores as a for m of physical activity (W HO, 2002; the  
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Department of Health, 2007). Craig and colleagues (2003) additional defined types of 

occupation related activity including job-rela ted physical activity such as paid jobs, 

farming, course work, and any other unpaid wo rk that an individu al did outside his 

home.  Types of household activities included housework,  gardening, yard work, 

general maintenance work, and caring for the family.  Transportation related represent 

the activities done on the relo cation between one place a nd another such as from 

home to work, stores, tem ples and so on. W hereas, leisure-tim e physical activities  

included recreational, sport, and exercise related activities.   

 Based on physiological changing, the Am erican College of Sport  

Medicine (2004) and the National Institute  on Aging (2009: online) stated that 

physical activity in older adults generally fall into four m ain categories: endurance, 

strength, balance, and flexibility. Endurance or  aerobic refer to activities that increase 

breathing and heart rate. It includes brisk walking, ya rd work, dancing, jogging,  

swimming, biking, clim bing stai rs, playing sport, and grocery shopping. Strength 

activities increase muscle strength, and consequently assist older adults remain strong 

to carry ou t everyd ay tasks. Stren gth activities includ e c limbing stairs, ca rrying 

groceries, lifting weights and using a re sistance band. Balance activities which 

include standing on one foot, h eel-to-toe walk, or Tai chi, assist in the prevention o f 

falls, which is a common problem in the elderly. Flexibility activities improve cardiac 

and m uscular-skeletal function, and incl ude shoulder and upper arm stretch, calf  

stretch, and Yoga. Some activities may fall into several categories. For instance, many 

endurance activities also help build strength, and strength ac tivities can help im prove 

balance.    
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2)  Intensity of physical activity. 

    Intensity reflects the rate of  energy expenditure during such activity (the 

Center of Disease Control and P revention and the American College of Sports  

Medicine [CDC–ACSM], 2006) and is usually  expressed in m etabolic equivalent 

(METs) (Ainsworth et al., 2000), perceive d exertion, or maxim um heart rate. MET 

and perceived exertions are m entioned in the current study. One M ET is equal to the 

energy used  sitting qu ietly for an h our,  which is app roximately 1 k ilocalorie (kcal) 

per kilogram (kg.) of body weight per hour or 3.5 ml of oxygen uptake per kg of body 

weight per m inute in an adult (Ainsworth  et al., 2000). The intensity of physical  

activity is classified in 3 levels. Vigorous physical activity  refers to activity that leads 

to an energy expenditure greater than 6.0 METs or m ore than 7 kcal/m in. It highly 

increases the breathing rate, heart rate and re sult in high sweat for at least 10 minutes. 

Vigorous activities m ay incl ude heavy lifting, digging, aer obics, or fast bicycling 

(Craig et al., 2003; CDC, 2006). Moderate p hysical activity  ref ers to activ ity tha t 

leads to an energy expenditure of b etween 3-6 METs or 3.5 to 7 kcal/m in and a  

moderate increase in breathing rate, heart rate and m oderate sweat for  at least 10 min 

duration. It m ay include carryi ng light loads, bicy cling at a regular pace, or playing 

double tennis (Craig et al., 2003; CDC, 2006). Light physical activity refers to activity 

requiring less than 3 METs or less than 10 minutes in total per week of moderately or 

vigorously intense activities such as walking with velocity less than 1-2 miles/hr., and 

fishing.  
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 3) Duration of physical activity.  

        The duration refers to how long the physical activity is perform ed at a 

time. The physiological changes associated with health benefits from physical activity 

require a minimum duration that is at least ten minutes at a time (Craig et al., 2003). 

 4) Frequency of physical activity.  

  Frequency refers to how often the p hysical activity is done in a day or a 

week.   

In summ ary, various s tudies have proposed th at the defin ition of phy sical 

activity involves m ovement, energy expe nditure, type, intensity, duration, and 

frequency. According to the way of life am ong Thai elders, the current study focused 

on a combination of prior definitions (Caspersen et al., 1985), along with the principle 

of physical activity and defines “physic al activity” as any bodily movements 

produced by skeletal muscle that results in energy expenditure above the resting level 

and perform ed at a m oderate to vigorous intensity leve l. The activities pe rformed 

must be related to th eir lifesty les and of  at least 10 m inutes duration each tim e. It 

includes four types:  job related physical activ ity, housework, tran sportation, and 

leisure-time physical activity.  

 

 1.2 Levels of physical activity    

  The level of physical activity m ay be categorized using METs-m in, through 

intensity, duration, and frequency for estim ating energy expenditure (Craig et al., 

2003). A MET-m inute is com puted by m ultiplying the energy consum ption in each 

activity b y the m inutes perform ed (Craig et al.,  2003). Reg arding to MET in each 

activity, Ainsworth and colleagues (2000) de veloped a list with 19 of the m ost 
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common physical activities and m easured the energy expended using indirect 

calorimetry expressed in METs. The list included additional occupational, household, 

religious, volunteer, and leisure-tim e activ ities (Ainsworth et al., 2000). Physical 

activity can be categor ized into three levels which are associated with health benefits 

(Craig et al., 2003). A high le vel physical activity is re ported as seven days of any 

combination of walking and m oderate intensity activity or vigorous inten sity activity 

accumulating at least 3 000 MET-m inute/week. Moderate level physi cal activity  is  

reported as five or more days of any combination of walking and moderate or 

vigorous intensity activities achieving at least 600 MET-  minute /week. A low level  

physical activity, on the other hand, is reported  as no activity or insufficient to m eet 

categories of moderate and high level physic al activity (Craig et al., 2003).The level 

of physical activity in previ ous studies conducted in Thai land had been categorized 

into 3-4 groups, dependent on the objectives  of the study (T able 2). The Division of 

Exercise in Thailand’s (2004) and Health Systems Research Institute’s (2006) for  

example, categorized physic al activity using intensit y, duration, frequency and a 

slightly modified version of Craig's ( 2003) recommended MET values. In additio n, 

the Division of Exercise in  Thailand’s (2004) also included inactive group as another 

category, similar to Yawarat Porapakkham, and Pornpan Boonratpan’s study (2006).  
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Table 2.1 Comparison of the criteria used in Thai studies. 
Level of Thai’s study  
physical 
activity 

Division of Exercise 
in Thailand’s report 

(2004) 

Porapakkhamn 
and Boonratpan’s 

study (2006) 

Health Systems Research 
Institute’s study (2006) 

High  1. vigorous intense  
activity at least 3 
days/wk with an 
energy expenditure 
of at least 1,500 
MET-min/wk; or  
 2. combination of 
moderate or 
vigorous intensity 
activities and 
walking, at least  7 
days/wk, with an 
energy expenditure 
of at least 1500 
MET-min/ wk 

- 1. vigorous intense 
occupation  and leisure time 
activity at least 3 days/wk 
with an energy expenditure 
of  at least 1500 MET-
min/wk; or 
2. combination of vigorous 
intense occupation and 
leisure time activity and 
moderately intense 
occupation, leisure time and 
transportation activity at 
least 7 days/wk with an 
energy expenditure of at least 
3000 MET-min/wk  

Sufficient 
physical 
activity    

1.moderate-
intensity activity or 
walking for at least 
150  min/ wk. or  
2. vigorous 
intensity activity 
for at least     60 
min/ wk. or  
3. a combination of 
moderate or 
vigorous intensity 
and walking at least  
5 days/wk, with an 
energy expenditure 
of at least 600 
MET-min/wk . 

1.moderate-
intensity 
activity for 
more than 150 
min/wk or  
2. vigorous 
intensity 
activity for 
more than 60 
min/wk  

1. moderate intensity 
occupation, leisure time and 
transportation related activity 
for at least 150  min/wk.  or 
2. vigorous intensity 
occupation  and leisure time 
activity for at least 60 
min/wk; 
3. a combination of vigorous 
intensity occupation and 
leisure time activity and 
moderate intensity 
occupation, leisure time and 
transportation related activity 
at least 5 days/wk with an 
energy expenditure of at least 
600 MET-min/wk 

Insufficient 
physical 
activity    

where vigorous , 
moderate activity or 
walking does not 
meet the criteria of 
high level or 
sufficient physical 
activity level 

1. moderate 
intensity activity 
for less than 150 
min/wk. or 
2. vigorous 
physical activity 
for less than  60 
min/wk. 

1. where  vigorous or moderate 
activity or walking does not 
meet the criteria of high level or 
sufficient physical activity level 
or  
2.no physical activity 

Inactive  no physical activity no physical 
activity 

- 
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  In summary, the physical activity leve l of an individual can be based on 

frequency, duration, intensity of  participation, or energy expenditure in a range of 

occupational, transportation related, house hold, and leisure tim e activities. W ithin 

Thai society, the elder h ave participated in moderate and vigorous intensity activity, 

and walking. Consideration of intensity, duration, frequency, t ype, and MET will 

clearly reveal the overview of physical activity because a bout activity is combined by 

more than one component. Based on the table above and taking into consideration that 

the study will only recruit participants who can engage in physical activity, a modified 

version of the criteria used by the Health Systems Research Inst itute (2006) will be  

applied.    

 
   1.3 Physical activity recommendations for older adults  

 The U.S. Departm ent of Health  and Hum an Services (USDHH, 1996)  

recommends perform ing regular physical activ ity, ind icating that it is an im portant 

component of a healthy lifestyle. G enerally, the ‘FITT'  recommendation focuses on 

frequency (mostly, preferably all days of th e week), intensity (moderate), duration of 

time (30 minutes accumulated over the cour se of the day), and type of physical  

activities (USDHH, 1996). To benefit fr om physical activity, it is recomm ended 

performing enough moderate intensity physical activity to expend approximately 150-

200 calories per day (USDHH, 1996).  The guidelines further acknowledge the health 

benefits of experiencin g interm ittent, shor t bo uts of phys ical activ ity such as 1 0 

minutes intervals  that occur in the cont ext of one’s lifesty le rather than o ne 

continuous engagem ent session. Acco rding to the WHO (2006: online) the 

accumulation of at least 30 m inutes of m oderate intensity p hysical activity per day , 
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five or m ore days per week is prefer able. Likewise, Somchai Leethongin (2005) 

recommends Thai elders to participate in  m oderate-intensity physical activity for a 

minimum of 30 minutes per day, five days a week.  

 Additionally the American College of Sports Medicine and the Am erican Heart 

Association (2007) has recomm ended physical  activity for all ad ults aged 65 years 

and over and those aged 50-64 with chro nic conditions or functional lim itations 

(Nelson et al., 2007, p1442).To promote and maintain good health they recomm end 

older adults to perform moderate-intensity aerobics (endurance)  for a minimum of 30 

minutes, five days a we ek or vigorous-intensity aerobic activity for a m inimum of 20 

minutes, three days a week. On a 10-point scal e, where sitting is 0 and all-out effort is 

10, moderate-intensity activity is a 5 or 6 and produces noticeable in creases in heart 

rate and breathing. On the sam e scale, vi gorous-intensity activity is a 7 or 8 and 

produces large increases in heart rate a nd breathing. On the other hand, com binations 

of m oderate-and vigorous-int ensity activ ity can also b e perform ed to m eet the 

recommendation. These moderate or vigorous intensity activities are in addition to the 

light inten sity activities  f requently pe rformed during everyday life or m oderate-

intensity activities lasting 10 minutes or less. 

 
1.4 Measurements of physical activity in older adults  

    In this lite rature review, the r esearcher focused on m easurements related to 

older adults, in particular Thai elderl y. Physical activity can be assessed using 

accurate, precise, and reproducib le measures (USDHHS, 1996).  Measu ring physical 

activity however, represents a complex challenge since it occurs in a variety of social 

domains such as occupational, transpor tation related, househol d, and  leisur e-time 
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activities. Compared to other age gr oups, the type and intensity  of activities which 

older adults engage are differe nt, older adults tend to partic ipate in light to m oderate 

intensity activities rather than vigorous ones (Westerterp, 2008). Furtherm ore, basal 

metabolic rate and f at free mass decrease with p hysiological changes, th is influence 

energy expenditure estimation (Rikli, 2000).  Physical activity may be assessed using 

objective and subjective m easures. These methods have their own benefits and 

limitations under normal daily co nditions an d focus on physical activ ity from 

different views. 

1.4.1 Objective measures    

   Objective measurem ent can be  done by direct observation or/and 

physiological measures. Double Labeled W ater (DLW) and indirect calorim etry are 

the gold standard m ethods for assessing energy expenditure (Welk, 2002). The DLW 

method involves adm inistration of stable isotopes of oxygen and hydrogen and 

measuring urine sam ples for hydrogen and oxygen, which is reported by the authors 

to be an accurate m easure of energy expenditure with physical activity (Welk, 2002), 

however the method is expensive. .   

   Other several techniques, incl uding heart rate monitors and motion 

sensors are available to measure indirect calorimetry. Using a heart rate monitor is the 

most convenient way, the outcom e however, depends on other param eters such a s 

body temperature, state of hydration, fatigue, and state of emotion. Motion sensors, on 

the other hand, are sm all machines that attached to one's body can record the am ount 

of move ment over tim e ( Welk, 2002). There are several different types of motion 

sensors that range in comple xity an d cost, from pedom eters to accelero meters. The 

pedometer is a sim ple device movement counter, which counts steps. T he pedometer 
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responds to vertical accele ration of the body during walking or running and causes a  

lever arm  to m ove vertica lly and a ra tchet to  rota te a d ial that disp lays dis tance 

covered (Berlin, Storti, and Brach, 2006). Pe dometers tend to underestim ate distance 

walked at slower speeds and overestim ate distances during fast walking or running 

(Berlin et al., 2006). Additionally , pedom eter m ay not accurately  count seated 

activity, upper-extrem ity activity or indoo r and outdoor househol d chores such as  

pushing, lifting, or carrying objects because of am bulatory behavio r m easurement 

(Berlin et al., 2006).  

   In contrast, accelerometer is an in strument that is worn at th e waist, 

or ankle, and uses inform ation obtained to ca lculate k ilocalories expended of the 

intensity, frequency, pattern, and duration of activity (Washburn, 2000). This device  

measures bodily m ovement by evaluating m ovement in one or three directions 

(Washburn, 2000).  Although accelerometers can assess most type of physical activity 

that involves lower-extrem ity such as walking and stair c limbing, the activities 

including upper-extrem ity m ovement or seat ed activity such as  indoor and outdoor 

household chores may be rarely m easured (Berlin et al., 2006) and the record counts  

are rarely interpreted (Murphy, 2009). Li kewise, concern s on the accuracy of 

accelerometers when applied to old er adults ex ist due to dis comfort or practicab ility. 

Moreover, the use of accelerom eters in older adults requires a basic understanding of 

the type being used, rationale for their pl acement, and attention to calibration when 

needed (Murphy, 2009). 

       Objective measurement can provide accurate measures of am bulatory 

behaviors and capture interm ittent or continuous physical activ ity engagem ent 

throughout the assessm ent period, however th e cost per device is  still high which  
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limits its use in large-scale studies with inadequate financial support. In older adults in 

particular, memory recollection and convenience in using the device might im pact on 

accurate data collection  (Murphy, 2009).  The feasibility  of a physi cal activity  

measurement for olde r adults is a lso inf luenced by expenditure, tim e to adm inister, 

process of m easurement, accep tability, com patibility with  usual da ily activ ities, 

reliability and validity of data (Washburn, 2000; Berlin et al., 2006). 

1.4.2 Subjective measures 

    Self-report is a commonly used scale for subjectiv e m easurement. 

Self-reported physical activity questionnaires ha ve become an invaluable and feasible  

tool for us e in the elderly studies b ecause their m inimal expen se and sco ring 

flexibility (Washburn, 2000; Matthews, 2002). Self-report scales such as diaries, logs, 

recall questionnaires and hist ory questionnaires can be us ed to record intensity, 

duration, frequency, and type of physical activity over a specified time period.   

    Based on the literature review  six physical activity questionnaires 

developed specifically  for the old er adult popu lation ex ists: th e Mod ified Baeck e 

Questionnaire for Older Adults (Voorrips et  al., 1993), the Z utphen Physical Activity 

Questionnaire (ZPAQ) (Caspers en et al., 1991), the Yale Physical Activity Survey 

(YPAS) (DiPietro et al., 1993), the Physical  Activity Survey for the Elderly (PASE) 

(Washburn et al., 1993), the Community Healthy Activities Model Program  for 

Seniors (CHAMPS) (Stewart  et  al., 2001) and  the Intern ational Physical Activity 

Questionnaire long version (IPAQ-L) (Craig et al., 2003).  All questionnaires were 

published and studied during the1990s, except for the CHAMPS and the IPAQ-L  

which were developed in the 2000s. So me instrum ents were m odified from 

preexisting ones, such as the Modified B aecke Questionnaire for Older Adults (th e 
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Modified Baecke Questionnaire) in Ho lland. The ZPAQ was modified in the 

Netherlands, whereas the YPAS, the PA SE, and the C HAMPS were or iginally 

constructed in the Unite d States. As  the IPAQ-L was originally developed by W HO 

and has been translated into m ore than 12 languages in western and eastern countries, 

though it’s to suit adults 15-69 years of ag e (Craig et al., 2003). Regardless of the 

questionnaire used, all differentiate in th e characteristic of respondents, tim eframe, 

administration process, type of activities,  reliability and validity, and scoring of 

physical activity data.  

    The previo us resea rcher also ide ntified in itial vers ion of  the 

characteristic of respondent whom the in strument was designed to collect data: 

healthy eld erly (the Mo dified Baecke Qu estionnaire, the  I PAQ-L, YPAS) (DiPietro  

et al.,1993; Voorips  et al.,1993; Craig et al.,2003; Tim perio et al., 2004; Yazigi and 

Armada-da-Silva, 2007 ), elderly comm unity dwelling (PASE) ( Washburn et al., 

1993), retried men (the ZPAQ) (Caspersen  et al., 1991), members of a Medical HMO 

recruited into cohort study (CHAMPS) (Stewart  et al., 2001). Furthermore, according 

to Harada and colleague (2001), the PASE, YPAS, and CHAMPS questionnaires were 

revealed acceptable only  for certain segm ents, such as old adult m ales, 65-74 years 

old and living in retirement homes. 

Regarding tim eframe, som e ques tionnaires assessed physical 

activity within the previous 7 days (the IPAQ-L, the PASE), while others one m onth 

(the YPAS, the CHAM PS), 1 year (the Modified Baecke Questionnaire), or usual 

activity (the ZPAQ).  Harada and colleagues (2001) proposed that the elders may have 

trouble with m emory and cognition,  which  interfere with their ability to recall pas t 

physical activities, particularly over long periods of time. Questionnaires using a short 
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recall tim eframe therefore are m ore practical for older ad ults (W inters-Hart et al. , 

2004). In addition, self-adm inistration and interviews are frequently us ed in senior  

citizens’ studies. Porn tip Malathum (2002) proposed th at Thai elders m ay be 

unfamiliar with self -administration questionn aires, where as the in terview approac h 

may be better accepted, partic ularly for those who are illi terate or h as lim itation in  

reading. On the other hand, inte rviews may lead the subjec t to under or over estim ate 

their behavior (Polit and Hungler, 1999).   

Types of physical activity are composed of occupational, 

transportation related, household, and le isure tim e activity. Leisure tim e and 

household activities are included in all scales . Transport related activity is stated in 

the Modified Baecke Q uestionnaire, the ZPAQ, and the IPAQ- L only. Occupational 

activity is m entioned in the PASE, the CHAMPS, and the IPAQ-L. The YPAS  has  

subsections repres enting 5 specific activ ity dim ensions such as vigorous activity, 

leisurely walking, m oving, standing, and sitt ing. W hile, sedentary activity is only 

included in the YPAS and the IPAQ-L (Table 2.2). Based on the information provided 

above, the IPAQ-L therefore is the only m easurement that assesses all 5 types of 

activities (work-rela ted, transport-related, household, leisure tim e phys ical activity, 

and time spent sitting ). In addition, num ber of items have been estab lished for each 

scale: the Modified Baecke Questionnaire (12 items) (Voorips et al., 1993), the ZPAQ 

(15 items) (Caspersen et al ., 1991), the YPAS (36 item s) (DiPietro et al., 1993), the  

PASE (10 item s) ( Washburn et al., 1993), the CHAMPS (41 items) (Stewart et al., 

2001) and  the IPAQ-L (25 item s) (Craig et al., 2003). Furtherm ore, the validity and 

reliability of each questionnaire have been accepted (Bijnen et al., 1996; Harada et al., 
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2001; Prapaporn Chinuntuya, 2001; Varin Binhosen, 2003; W annipa 

Asawachaisuwikrom, 2003; Craig et al., 2003) 

In addition, questionnaire outcom es can be categorized into two 

groups: unit less activity score (th e Modified Baecke Questionnaire, an d the PASE ) 

and caloric expenditure (the YPAS, the ZPAQ, the CHAMP S, the IPAQ-L) such as 

METs-min, or kilocalories. The energy expe nditure of these m easurements had been 

generally calculated by type, frequency, and duration w ith the inte nsity of  ea ch 

activity, with the exception of the Modified Baecke Questionnaire. Intensity codes for 

expended energy calculation of each questionn aire were  s et in different ways. For 

example, the intensity codes of the ZPAQ were  modified to ref lect activity of Dutch 

men between the ages of 65 and 84 years (Caspersen et al., 1991). Meanwhile the 

Modified Baecke Questionnaire used intens ity code based on the work of Bink and 

colleague (Voorips et al., 1993). Som e questi onnaires were set specific weight for 

their m easurement such as the PASE and the CHAMPS (W ashburn et al., 1993; 

Stewart et al., 2001). The IPAQ-L intensity  code was based on a compendium of 

physical activity of 19 major types (Ainsworth et al., 2000). 

\ 
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Table 2.2 Component of physical activity questionnaire for older adults  
 

Types  Measurement 
of activity Modified Baecke 

questionnaire 
PASE 

 
YPAS 

 
CHAMPS 

 
IPAQ_L 

 
ZPAQ 

 
Sedentary   /  /  

Moderate / / / / / / 

Vigorous / / / / / / 

Leisure-time / / / / / / 

Occupational  / / / /  

Household / / / / / / 

Transportation /    / / 

Note / = available item 
YPAS   = The Yale Physical Activity Scale 
PASE   = The Physical Activity Scale for Elderly 
ZPAQ   = The Zutphen Physical Activity Questionnaire  
CHAMPS = The Community Healthy Activities Model Program for Seniors 
IPAQ-L = International Physical Activity Questionnaire_long version 

 
Although subjective assessm ents are suitable and convenient for 

obtaining data, the respo ndent’s physical activity participation may not be accurately 

estimated due to memory recollection bias (Baranowski, 1988) and social desirability 

(Polit and Hungler, 1999). C ognitive im pairments are common in older adults and 

often threatened the validity of self-re port m ethod. Indeed, subjective m easures 

among older adults m ay also be  influenced by fluctuations  of health status, m ood, 

depression, anxiety, or cognitive abili ty (Rikli, 2000). Underestim ation on the 

engagement of light and m oderate intensity  activities m ay f requently occur in  older 

adults (Washburn, 2000). However, Polit and H ungler (1999) suggested that creation 

of open-minded and indirect questions m ay decrease response bias. Thus subjective 

measurement is better suited for large popul ations where conveni ence, applicability, 

and accuracy are required. 
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   The IPAQ-L instrum ent was selected because it was the o nly that 

could m easure the physiological and behavior al aspects to be investigated in th e 

current study. The psychometric properties reported an acceptable value. Furthermore, 

the instrument was cons idered adequately reliable and valid by num erous experts in 

the physical activity field. Another important reason for the selection of is that this 

tool is congruent within the Thai context in particularly the characteristics of the older 

population and time constrains.   

 

1.5 Benefits of physical activity in older adults 

The demographic trend indicates declini ng mortality rates and an increase in 

life expectancy (Institute for Populati on and S ocial Research, 2002; NSO, 2005)  

however the extra years has not necessarily been in good health or free fr om illnesses 

and disability. In other words, the average age at the onset of a disability in relation to 

the average age at death is due to a longer li fe expectancy rather than a better health 

expectancy (Sutthichai Jitapunkul, 2001; Su tthichai Jitapunkul et  al., 2003: online). 

Previous studies suggested that almost 70 % of Thai elderly live with at least two 

chronic diseases in their lifetim es (W HO, 2004; NSO, 2005).  Furthermore, Suwit  

Wibulpolprasert (2007) indicated that the 85.4 % of non communicabl e disease is the 

leading cause of disability–adj usted life years (DALYs) lost. Therefore, maintenance 

of health becomes important for all elderly.  

Physical activity is a signif icant he alth prom otion activity which helps to  

improve and maintain the health of older people (WHO, 2006: online) and it is one of 

the m ost important factors in fluencing the physical and psychological benefits of 

older people (Bonnefoy et al., 2001).  
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1.5.1 Physical benefits of physical activity 

Several empirical ev idences have dem onstrated that the health benefits  

of physical activity can prevent a number of chronic diseases (Erlichman, Kerbey, and 

James, 2002; WHO, 2002; W arburton et al., 2006), decrease mortality rate (Hu et al., 

2005), and prom ote long life expectancy (Franc o et al., 2005). Moderate to vigorous  

physical activity prevents or delay the onset  of chronic diseases and dependence of 

others (WHO, 2002; Warburton et al., 2006). Physical activity participation is known 

to prevent cardiovascular diseases, hypert ension, and stroke by strengthening heart 

muscle, decreasing blood pressure, raisi ng high-density lipoprotein (HDL) levels, 

reducing low-density lipoprotein (LDL) le vels, raising blood flow, and enhancing 

one’s heart capacity (Warburton et al., 2006). It also assists in raising left ventricular 

mass on the risk of ischem ic stroke (Rodriguez et al., 2002). Re ducing cardiac output 

and peripheral vascular resistance at rest , decreasing of serum  catecholam ines, and 

plasma rennin activity are also known to be positively influenced by physical activity 

(Thompson et al., 2003).  

A prospective study as follow-up of 18.4 years (Hu et al., 2004), has 

shown that occupational and leisure-tim e phys ical activity reduced the risk of total 

and cardiovascular mortality among Finnish subjects, 25 to 74 years of a ge with type 

II diabetes.  The m ultivariate-adjusted (a ge, g ender, stud y year, body m ass index,  

systolic blood pressure, cholesterol, s moking, a nd the two other types of physical 

activity) ha zard r atios associa ted with ligh t, moderate, and activ e work were 1.00, 

0.86, and 0.60 (p<  0.001) for total mortality and 1.00, 0.91, and 0.60 (p< 0.001) for  

cardiovascular disease mortality, respectively. Additionally, the multivariate adjusted 

hazard ratio s associated  with low, modera te, and high leisure-tim e physical activ ity 
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were 1.00, 0.82, and 0.71 (p < 0.001 ) for total mortality and 1.00, 0.83, and 0.67 (p < 

0.005) for cardiovascular disease m ortality. Franco and colleagues (2005) 

demonstrated that adults aged 50 years and over with a moderate or high physical 

activity level were likely to increase their to tal life expectancy by 1.3 and 3.7 years 

respectively. Furthermore they lived without cardiovascular disease, 1.3 and 3.3 years 

longer than adults without physical activity. Accordin g to Hu, Jousilahti, and 

colleagues (2005) m oderate or high physical  activity levels were associated with 

lower total and cardiovascular mortality in diabetic patients.  

In addition, physical activity has not only im proved glucose tolerance 

and insulin sensitivity, but also reduced body composition (Warburton et al., 2006). A 

study revealed that concentra tions of both insulin and ad renaline were reduced in 

active people. Furthermore, insulin sensitiv ity had im proved by 25% in diabetics  

patients (Parliam entary Office of Sc ience and Technology, 2001). Another study 

(Engberg et al., 2010) invest igated the incidence of di abetes in 4,031 individuals 

without diabetes at baseline and at 5 years follow-up; the findings confirm ed that 

physically active individuals had a low progr ession to diabetes. In addition, healthy 

people with higher physical act ivity were m ore like ly to im prove their glyc aemic 

control, ins ulin res istance, and red uced cardio vascular ris k than diab etes patients 

(Lazarevic et al., 2006 ).  Furthermore, a case-control study revealed a positive 

correlation between high levels of physical  activity with lower non-insulin dependent 

diabetes mellitus in ages 20-74 years (Fulton-Kehoe et al., 2001). Moreover, Kyle and 

colleagues reported  (2004) the extent to  which the physical activity was correlated 

with body com position in Caucasian persons between 18 and 98 years; the results  
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demonstrated that physically active persons was significantly less likely to have a low 

body fat mass index than sedentary subjects.   

During physical activity participati on, bone mass is rapidly stim ulated 

and the length of the bone changes (Vuori,  2004; Warburton et al., 2006). In addition, 

physical activity may result in greater bone mass increases than bone strength (Vuori, 

2004).  For instance, a non-random ized pros pective studies with  8 years duration 

(Kaptoge et al., 2006) was conducted in adul ts aged 65-74 years within the European  

Prospective Investigation of Cancer (E PIC) study in Norfolk, UK. The findings  

indicated th at physical activ ities su ch as  daily living, walk ing or cycling positively 

assisted the redistribution of bone loss, particularly lateral distance of hip structure. 

Walking/cycling for m ore than one hour pe r day was correlated w ith greater lateral  

distance of hip structure. Furthermore, few epidemiological evidence depicted healthy 

person with low physical activity level to be  correlated with slightly lower bone m ass 

and osteoporosis (Jakes et al., 2001; Pescatello et al., 2002).       

 

1.5.2 Psychological benefits of physical activity 

In addition to the physical benefits, numerous studies have demonstrated 

that m oderate physical activ ity  improve psychological perfor mances on depressive  

symptom, psychological well-be ing, and health -related qua lity of  lif e (Lam pinen, 

Heikkinen, and Ruoppila, 2000; Koltyn, 2001; Houde and Melillo, 2002; Panitnun 

Chotikacharoensuk, 2002;  Penninx et al., 2002; Varin Binhosen, 2003; Garatachea et 

al., 2009).  

  Similarly, longitudinal studies have  documented significant im provement 

in depressive sym ptoms (Lampinen et al., 2000; Penninx et al., 2002). Furtherm ore 
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physical activity training also lowered depression in healthy older adults (Lampinen et 

al., 2000) and in elder persons with high or  low depressive symptomatology (Penninx 

et al., 2002). Moderate physical activity with longe r duration also im proved 

psychological well-being (Panitnun Chotik acharoensuk, 2002; Penni nx et al., 2002;  

Garatachea et al., 2009). Likewise, a cross sectional study in older Australian wom en 

(Lee and Russell, 2003) revealed that wom en aged 70 years and over with a high 

physical activity level had a higher emotional well-being.        

  Additionally, elderly who attain ed recommended physical activity 

guidelines were m ore likely to perceive bett er health relate d quality of  life (Koltyn, 

2001; Brown et al., 2003; Varin Binhosen, 200 3). Several studies demonstrated that 

physical activity is also a ssociated with healthier qual ity of life am ong older wom en 

living e ither independen tly in the c ommunity or in ass isted-care facilities (Koltyn,  

2001). This was also confirm ed for Thai elderly living in urban areas (Varin 

Binhosen, 2003). In a randomized controlled trial study using the Thai Wand Exercise 

program, 40 m inutes per day, 3-5 days per week, for 15 weeks saw an improvem ent 

on the mental health dimension of health related quality of life in sedentary Thai older 

adults (Punnee Puengsuwan et al., 2008).    

       In brief, several evidences have supported the health benefits of physical 

activity in the preven tion of  sever al chr onic d iseases, while m aintaining f unctional 

independence, improving psychological health and health related quality of life for the 

elderly.  
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2. Physical activity in healthy older Thai people 

 2.1 Overview of Thailand and Thai elderly  

  Thailand is situated in Southeast Asia and is divided into six regions: North, 

South, Northeast, W est, East, and Centra l (Th e Royal Ins titute, 2005 : online). Th e 

Northern region is mountainous with lush valleys fed by numerous rivers and streams. 

The Northe ast h as a  se mi-arid pla teau with  re latively inf ertile soil.  Agricu lture is  

predominant in both North and Northeast regions. The Southern and the W estern 

regions are surrounded by the Gulf of Tha iland on the east and the Ind ian Ocean on 

the west. They are influenced by  rain for several m onths and relies m ostly on 

fisheries. T he Eastern region is bounded by a short Gulf of Thailand coastline and 

industries and fisheries are predom inant.  The central plains rely m ostly on 

agriculture. Thailand is adm inistered by appointed governors and divided into 

provinces, districts, sub-districts, and villages (Suwit Wibulpolprasert, 2007).  From a 

sociology perspective, Thais choose to live in an urban or a rural area due to different  

occupations, income, social differences, population density, community size, and the  

environment.    

 Due to m odernization, the rate of  aging population is rapidly increasing 

(NSO, 2005). In 2007, 10.7% of th e total population in T hailand was considered 

senior citizens (NSO, 2008).  Knodel and Na paporn Chayovan (2008b) defined urban 

population as persons living within officia lly designated m unicipal areas (testsabaan, 

inThai) while rural population residing out side m unicipal areas. A national survey 

revealed that m ost senior citizens live d in a non-m unicipal area (NSO, 2008). In 

addition, the proportion of elde rly female was higher than elderly m ale (NSO, 2008). 

Shared living, with or very near fam ily members such as their spouse, and/or their 
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children or grandchildren was the most frequently stated (NSO, 2008). Their children, 

acted as the principal caregivers (K nodel and Napaporn Chayovan, 2008a: online; 

2008b). However, the trend of the skipped generation households with grandparents 

and grandchildren living together without  m iddle generation m arried adults will 

gradually increase (Somsak Chunharas, 2008; Knodel and C hayovan, 2008a: online; 

2008b).  Just over three-fourth  of T hais aged 60 and ove r had resided in their own 

homes , whereas a qu arter of them  stayed  in institu tions or th e So cial W elfare 

Development Center for Older Person (Churnrurtai Kanchanachitra et al., 2007; NSO, 

2007).  

 Additionally, most elders who lived in a non-municipal area were more attached 

to their home and community. There  were familiar with their nearby temple, prim ary 

care unit, m arketplace, and o ffice governm ent center (Vitul  Lieorungruang et al., 

2009). Based on the way of life of the elderly as to their physical environm ent, the  

location of habitation between the elderly who lived in th e m unicipality and non-

municipality was different: those who lived in municipality live in  a house closing to 

the others, whereas those who lived in non-m unicipality live in a house which located 

in a large area. If the house belonged to the elderly, the house was old, big, and 

deteriorated; if the house belonged to ur ban area, the house was new and modern and 

was in the area closed to the work place of the municipal area (Som poch Anegasukha 

and Kochgorn Sungkchad, 2005).  

 Given the traditional hierarchy of Thai  society, a sense of  gratitude (katanyu 

katavedi, inThai) and obligation, and a sense of  respect strongly rela te to the lifestyle  

of the senior citizens (Jiraporn Kespic hayawattana, 1999). Most Thai people ar e 

Buddhists, in m ost cases this leads them  to  live with their parent s in order to repay 
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their gratitude (Tassana Choowattanapakor n, 1999). Thai people respect the elderly 

and accept to take care of their parents when old (Tassana Choowattan apakorn, Nay, 

and Fetherstonhaugh, 2004).  For exam ple, assistance in daily activ ities was seen as 

one of the responsibilities that fam ily m embers engaged to support their aging 

relatives (Tassana Choowattanapakorn et al., 2004). In addition, within the doctrine of 

Buddhism, Thais believe that good performances lead to a good return. Consequently, 

most elders have adhered to relig ious belief at the tem ple to accum ulate merit for a 

better life in the fu ture (Kanokporn Nateetanasom bat, 2003). As a consequently, 

social activities can be generally f ound every day in Thai  society (Pranom 

Othaganont, Chownpis  Sinthuvorakan, and Pongsai Jensupakarn, 2002; W ichuda 

Intaramanwong, 2003). Participation in solving community problems, communication 

with neighb ors, willing ness to help  others and  to sacrif ice f or community benef its 

were common practice in all Thai elderly (Pranom Othaganont et al., 2002).  

   

 2.2 Physical activity in healthy older Thai people 

   Older Thai people have engage d in 4 types of physical activity:  

occupational, household chores , transportation, and leisur e tim e activities. Firstly, 

occupational activities are ge nerally found in the Thai co ntext.  Changing society 

leads the elderly to work for daily living expenses, provide for their fam ily, improve  

health conditions and  increas e self-value (the National Commi ssion on the Elderly, 

2005).  According to a survey by the NSO (2007), 36.4 % of the older people in all 

parts of the country continue to work in paid and unpaid la bour. Particularly, most of 

them (34.8 %) still work in agriculture (the N ational Comm ission on the Elderly, 

2005) or the inform al sector of eco nomy (Knodel and Napaporn Chayovan, 2008b). 
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The m ajority of work status was own account worker and unpaid fam ily worker 

(NSO, 2008). In addition, m ost worked on average 39 hou rs per week with m ale 

workers in urban areas working around 46 hours and in rural areas 38 hours a week 

(Churnrurtai Kanchanachitra et al., 2007). Similar to Nareerat Jitram ontee’s study 

(2003), for those who still worked, the av erage working hours was 30.61 per week in 

Bangkok. The activities however, depended on the area of  residence; for instance, 

older persons in urban areas were m ostly laborers, self e mployed, and shop 

employers/employees, whereas those in non-municipal area have generally engaged in 

farming (Wichuda Intaramanwong, 2003).   

 Secondly, most elderly spend most of their day in household chores, family care 

activities, mowing the lawn, raking leave, gardening, as well as participating in 

community groups activities (W araporn Sirisawang, Cha maiporn Ta wichasri, and 

Jayanton P atumanond, 2000; Wannipa As awachaisuwikrom, 2001; Kaysorn 

Sumpowthong, 2002). Kaysorn Sumpowthong (2002) conducted a focus group study 

on older Thai people and found that looking after fa mily m embers and gardening  

were f avorite activ ities. It is in teresting that dif ferent typ es of  activities  are gender  

dependent and area of living. In Nar eerat Jitram ontee’s (2003) and Wichuda 

Intaramanwong’s (2003) studies for exam ple, elderly females were responsible for 

household chores such as hom e cleaning, washing/ironing clothes, cooking, and 

looking after the grandchildren whereas m ost elderly m ales had an occupation, 

conducted wickerwork, and/or were responsib le for work outside the hom e such as  

gardening.  W ithin the Thai society nor m m ale does not participate in household 

chores (W ichuda Intaram anwong, 2003). Comp ared to other act ivities, household 

chores have been less studies  in previous researches. Rega rding to area of living, the  
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elderly who lived in th e m unicipality f requently partic ipates in light to m oderate 

intensity activities such as housework, dish washing, food pr eparation, grocery 

shopping, laundry, cleaning walkway/driv eway, and childcare (Prapaporn 

Chinuntuya, 2001; Varin Binhosen, 2003). M eanwhile those who lived in non-

municipality m ostly participated in house hold activities, child care, religious and 

community activities (Waraporn Sirisawang et  al., 2000), in particular som e of the m 

have also contributed to society by partic ipating in vo luntary activities (Sutthich ai 

Jitapunkul, Napaporn Chayovan, and Jiraporn Kespichayawattana, 2002).  

Thirdly, traveling is also regarded as a type of  physical activity.  Generally, 

older people travel from their hom e to othe r places by walking, bi cycling, or using a 

motor vehicle, such as trains, buses, car s, and motorcycles (Prapaporn Chinuntuya, 

2001; Wichuda Intaramanwong, 2003). 

Lastly, leisure time activities of older people include recreational activities and 

exercises. T he recreational activities ar e m ainly; resting, listening to the radio, 

watching television, reading, and praying (Som sanit Wa engwon et al., 2000). 

Regarding exercise activities, the survey of four regions in Thailand by the Institute of 

Geriatrics (2004) found that 62.3 % of olde r people perf ormed walking as exercise. 

According to Kaysorn S umpowthong’s study (2002), walking was em phasized as the 

most fashionable exercise. Moreover, m any se nior citizens participated in jogging, 

aerobics activity (The Institu te of Geri atrics, 2004; the National Comm ission on the 

Elderly, 2005), and light calisthenics (Wannipa Asawachaisuwikrom, 2001). 

  To strengthen the well-being of Thai el derly, many plans and legislations  have  

continually been ena cted to p rovide assistance to the elders  for a period of nearly 30 

years ago (Knodel and Napaporn Chayova n, 2008b).  In 2002, the second National 
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Long-Term Plan for Older Person, 2002-2012 was established; the aim of this plan is 

to provide knowledge to encourage exerci se behavior through various types of 

exercise, ex ercise facilities  and eq uipment (Comm ittee p olicies and Strategies  f or 

elders, 2002). Meanwhile the Ministry of P ublic Health, the Departm ent of Public  

Welfare, and Subdistrict Adm inistration Organization have prom oted the 

establishment of senior citizen clubs in every subdistrict of all provinces of the  

country (Somsak Chunharas, 2008). A survey  in 2008 identif ied about 19,475 elderly 

clubs all over Thailand, most of them located in the northeast region (45.6%) (Somsak 

Chunharas, 2008). To keep the elderly m otivated and healthy, these senior citizens 

club conduct monthly exercise activies for its members.  

  Studies however, have found that olde r Thai people have pa rticipated in less 

physical activity than that recomm ended.  Based on a survey of physical activity on 

1833 older people, it w as found that 30.3% did not participate in physical activity at 

the ad equate lev el (ABAC Poll Research  Center,  2 005).  Ad ditionally, the 

engagement on physical activity has decreased 6 per cent between 2004 and 2005 (the 

National Commission of the Elderly, 2005).  In 2007, the N SO (2008) reported that 

58 % of ol der people did not perform physical  activity. In particular, the trend of 

inadequate physical activity engagem ent in the group aged 70 years and older will 

increase (Yawarat Porapakkham and Pornpan Boonratpan, 2006). In addition, 69% of 

the participants did not perform suffici ent household activities or leisure tim e 

activities (Wannipa Asawachaisuw ikrom, 2001) and 78.73% of Thai elders did not 

participate in exercise at all (the National Commission on the Elderly, 2005).  

  In summ ary, the num ber of aging popul ation has been cons tantly increasing. 

With increased age, there is greater con cern on the health of  aging population. The  
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patterns of physical activity  perform ed a mong Thai elde rs including occupational, 

transportation, household chores, and leis ure tim e activities differed in three  

dimensions; across duration, frequency, and the level of intensity. Although the Thai 

government enacted acts, established a pl an, and set up elderl y clubs to prom ote 

healthy living, participation in  physical activity has been less than that recommended 

for good health. Further studies should therefore concentrate on the factors 

influencing the lack of physical activity. Moreover, since the wa y of life of Thai 

elderly differs from  other countries and studies, the knowledge obtained from  thi s 

research should be used to develop intervention applicable for the Thai elderly.   

 
3. The social cognitive theory   

 Physical activity among older people has been influenced by a variety of factors 

and has been unders tood using a m ultidimensional fram ework. Social cognitive  

theory (SCT) is a com prehensive theory of human behavior that has proven useful in 

the studies of health behavior since it co mbines the concept of cognitive processes 

with the concept of perform ance-based procedures (Bandura, 1997; 2001). Thus, the 

explicit the ory can ex plain the p hysical activity of older people and point the 

significant variables of the present study. 

 The foundation of SCT includes the view  of personal factors, behavior, and 

environment (Bandura, 1986).  Based on the c onception of triadic reciprocality, thes e 

factors operate as interactin g determinants that inf luence one another bidirectionally 

(Bandura, 1986). From this theoretical perspective, human behavior is proposed as the 

product of a dynamic interplay of personal, behavioral, and environmental influences.   

Although these relationships are viewed as reciprocal determinants, the effect of these 
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personal or cognition behaviors, and en vironment determ inants are not equal 

(Bandura, 1997).   In other words, behavior is not simply the result of the environment 

and the person, just as the environm ent is not sim ply the result of the person and 

behavior (Glanz, Rim er, and Lewis, 2002). The SCT is showed in Figure 2.1.  

Moreover, the influence of one factor m ay vary over tim e depending on the situation 

(Bandura, 1997). 

 

 
 
 
 
 
 
 
 

Figure 2.1 Social cognitive theory 
  

SCT have been broadly applied to a range of older adults in cluding 

hypertensive patients (Gee, 2005), elders with  cardiac prob lems (Allison and Keller, 

2000), sedentary adults (McA uley et al., 2003a) and non -institutionalized wom en 

(Laffrey, 2000). It has also been applied in a variety of settings such as rural areas 

(Wilcox et al., 2003) and churches (Anderson et al., 2006), Furtherm ore, SCT as a 

framework has been applied in inactiv e and active elderly (W ilcox et al., 2003;  

Anderson et al., 2006; Umstattd et al., 2006).   

Generally, SCT posts that personal contribution is in fluential in de termining 

behavior th at inc ludes the f orm of  cognitive, af fective, and biological ev ents 

(Bandura, 1986). Among the vital personal factors ar e the individual’s capabilities to 

symbolize behavior, to anticipate the out comes of be havior, to learn through 

observing others, to self-regulate, and to  reflect on experiences (Bandura, 1986; 

Behavior Environment 

Personal 
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1997). These capabilities provide a person w ith the cognitive developm ent which is  

important in determining their future (Ba ndura, 1997). However, even if  an affective  

state was found to be predictive of physical  activity, it consistent ly had less influence 

on physical activity in older adults. Longitudinal and randomized control trial studies 

revealed that affect has been shown to be  predictive and explanatory in relation to 

physical activity, but these st udies had been only conducted in sedentary older adults 

(Bock et al., 2001; Salmon et al., 2003). Older adult population with physically  

inactive to active was not represented. In addition, it is rather speculative to attempt to 

explain the reasons underlying the relati onship; it could be caused by different  

definitions of affect; for instance enjoyment (Salmon et al., 2003; Steven et al., 2003), 

and depressive, positive and negativ e affect (Bock et al., 20 01). Moreover, previous 

examinations of the direct and indirect effects of physical activity engagem ent on 

older adults are less known, th erefore, stated the associa tion of affect and physical 

activity was less stable. As m entioned above, the present study focuses only on 

cognitive and biological variable within personal factors. 

  Of particular relev ance to cognitio n f unctioning, efficacy beliefs affect the 

types of activity people choos e to engage in, the level of effort they expend, their 

perseverance in the face of difficulties , and the thought patterns and em otional 

reactions they experience (Bandura, 1986) . Bandura (1997) postulated that the two 

interrelated personal co gnitive constructs that explain the motivation  in older peo ple 

to participate in physical act ivity are self-efficacy and out come expectations.  In the  

first assum ption, self-efficacy is def ined as “ belief in one’s  ability to o rganize and 

execute the courses of action required to produce given attainments” (Bandura, 1997: 

3).  Self-efficacy beliefs can develop hu man functioning through four processes:  
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choice behavior, effort expenditure and pe rsistence, thought patterns, and e motional 

reactions (Bandura, 1986).  Th e first two reflects the beha vioral domain; the last two 

are m ainly cognitive in n ature (Bandur a, 1997).  W ith respect to cogn itive 

functioning, low self-efficacy belief s could lead to less participa tion in challenging 

cognitive activities as well as less effort or persistency in such activities.  In turn, 

people with  a high self-efficacy level will adopt and m aintain their behav iors 

(Bandura, 1997).  

 Self-efficacy is influen ced by four sour ces: a) previous  experience, b) verbal 

persuasions, c) vicarious experience, a nd d) physiological and affective states  

(Bandura, 1986; 1997).  Bandura (1997) consid ers previous experience as the m ost 

important source. The achievem ent in a signi ficant task en courages an individual to 

perform the similar task, whereas a failure  discourages one’s belief (Bandura, 1994). 

Verbal persuasion influences an individu al to adopt and m aintain an activity 

(Bandura, 1997).  However, it is more di fficult to increase se lf-efficacy through 

positive persuasion tha n it is to decrea se se lf-efficacy via negativ e persuas ion 

(Bandura, 1997).  

 Furthermore, vicarious experience is a way of influencing self-efficacy. 

People’s belief can be enhanced by obser ving the success of  others (Bandura, 1997) . 

Particularly, similar a ttributes in bo th the role model and an indi vidual will help to 

increase one’s confidence (Bandura, 1994).   M oreover, Bandura (1997) stated tha t 

people with positive emotion would increase their level of self-efficacy.  

 The second assum ption of cognitive construct, outcom e expectations, are the 

expectation of positive and negative outcomes as the results of a specific behavior that 

can influence hum an’s motivation and action through forethought (Bandura, 1986;  
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1997).  People construct outcom e expectati ons from  observed conditional relations 

between environmental events, and the out comes that the action produced (Bandura, 

1986). Outcome expectations include physical , social, and self-evaluation (Bandura, 

1997). Particularly, the physical effects comprise of two form s; 1) pleasant sensory 

experience and physical pleasures in po sitive form , and 2) aversive sensory 

experience and physical discom fort in ne gative for m (Bandura, 1997).  Moreover, 

Bandura (1997) postulated that people who in crease their level of confidence will 

anticipate s uccessful o utcomes. Therefore,  outcom e expectations depend on self-

efficacy related judgments.   

 For biological factors, Dzewaltowski (1994) postulated that age is a significant 

determinant in personal construct.  Gene rally, most hum an bei ngs begin to slowly 

decline in biological functi ons in the m id-20s, followed by a decline in physical and 

cognitive functions (Stewart, 2005).  The gradual decline of  the biological functions 

in advanced age leads to increas e susceptibility of diseases and disabilities, where as 

physical strength is requ ired for eng aging in activity (Bandu ra, 1997).  Additionally , 

changing of physical capabilities such as increasing fatigueability, m uscle weakness, 

decreasing endurance capacity, m uscle wa sting, causes an individual to decrease 

physical activity participation (Stewart, 2005).  

 In one foundation of the SCT conc eption, environm ental factors refer to all 

physically external structures that affect behavior by the interaction of internal factors  

with people’s perceptions (Bandura, 1986).  Additionally, the environment influences 

can be constructed from  the psychologica l m echanism of self-sy stem such as 

motivation (Bandura, 1986; 1997).  Bandura (1 997) further expande d the concept of 

environment to include social sys tems a nd physical environm ent.  Furtherm ore, 
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individual’s beliefs of his or her capabi lities can influence thoughts and em otions 

during interaction with hi s/her environm ent (Bandura,  1986).  As a reason, the  

relationship between c ognitive f actors and en vironmental f actors sha pes people ’s 

action or behavior (Bandura, 1997).  Thus, senior  citizens determ ine the aspects of 

their environment to which th ey are exposed, and in turn, that environm ent modifies 

their behavior. 

 
4. Factors associated with physical activity in older people  

 Several personal and environm ental fact ors influencing physi cal ac tivity have  

been studied. Based on the conceptual fram ework and empirical research rega rding 

physical activity applied  to guide the present study, correlations am ong self-efficacy, 

positive o utcome e xpectation, negative outcome expectation,  age, physical  

environment, social support, and physical activity were reviewed and are presented as 

follows.   

 4.1 Self-efficacy and physical activity  

Self-efficacy beliefs can develop hum an func tioning th rough psychosocial 

function (Bandura, 1986).  Perceived self-efficacy prov ides the foundation for 

personal m otivation, well-b eing, an d accom plishment (Ban dura, 1997).  The rate of 

confidence in capability for solvin g speci fic problem s m ay vary due to different  

situations. As argued b y Bandura (1996), th e stronger the level of self -efficacy, the 

greater th e chance a pe rson will se lect m ore c hallenging tasks, be pe rsistent and  

perform the m successfully. Therefore, in this study, self -efficacy refers to one’s 

perceptions on the level of confidence or be lief in their ability to perfo rm physical  

activity  at least 10 m inutes a tim e, 3 tim es a day, under low, m oderate, and high 



 
59

levels of difficulties within a given activity domain (Resnick and Jenkins, 2000). Low 

obstacles for physical activity  included the weather, be ing uninterested, exercising 

alone, and f eeling depressed. Moderate obsta cles for physical activity included no 

enjoyment, busy with o ther a ctivities, tirednes s, and stre ss.  Pain asso ciated with 

participation was considered as a high obstacle for physical activity.   

 The direct effect of self-efficacy on physical activity  

 A number of empirical evidence have supported Bandura's argument that older 

people with  higher lev els of self-efficacy have higher levels of physical activity  

(Allison an d Keller, 2004; Laffrey, 2000; Resnick, 2001c; McAuley et al., 2003a; 

Wilcox  et al., 2003; A nderson et al., 2006;  Lee and Laffrey, 2006; McNeill et al.,  

2006a; Umstattd et al., 2006). For example, Resnick (2001c) tested a model of overall 

activity in o lder adults who lived in a re tirement community using a cross-s ectional 

design. The study findings demonstrated that self-efficacy as a predictor in the m odel 

directly influenced phy sical activ ity and acco unted for 2 9 % of the variance in 

physical activity. Unfortunately, the study was conducted in only 175 older adults and 

most of the respondents were wom en, well e ducated with generally low levels of 

physical activity.  

 Several longitudinal studies have conf irmed t he affects of self-efficacy on 

physical activity am ong older adults (McA uley et al., 2003a; McAuley et al., 2007). 

For instance, McAuley and colleagues (2003a) conducted a six-m onth random ized 

controlled trial with an 18- month follow-up to exam ine the long term  continuance in 

physical activity am ong older adults. Struct ural equation modeling was applied to 

analyze several models of physical activity prediction. The findings from assessments 

made at the 6 and 18 m onth points s howed that self-efficacy predicted the  
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participation and contin uation in p hysical activity. The fitted m odel accounted for 

40% of the variance in the 18-m onths follow-up. In addition, McAuley and associates 

(2007) determined the contribution of self-efficacy and the effects in predicting lon g-

term physical activity in 174 sedentary older adults. Participants were random ized to 

one of two treatm ent conditions at baseli ne: a walking program  or stretching and 

toning program . The program  was conducted in six m onths. All participants were 

assessed for physical activity over a 1–week period at both Year 2 and Year 5 follow-

up. The findings revealed that self-efficacy  is  positively associated with physical 

activity. At Year 2, self-efficacy more positi vely correlated with higher leve l of 

physical activity at both Y ear 2 and Year 5 (r=.32, .34, p<.05). Although the m ean 

score of self-efficacy decreased fro m 70.37 to 60.23 from  Year 1 to Year 2, self-

efficacy did predict physical ac tivity in older adults. However, these two studies have 

a number of limitations: most of the participants were sedentary older females and the 

sample sizes were small to be using SEM analysis.  

  In contrast with the above studies, the association of the self-efficacy  and 

physical activity is ambiguous from findi ngs in other evidences (Gee, 2005), in 

particular Thai elderly (Prapaporn Chi nuntuya, 2001; W annipa Asawachaisuwikrom, 

2001). For instance, Prapaporn Chinuntuya ( 2001) conducted a cro ss-sectional study 

with 300 elder persons living in a m etropolitan area. The purpose of the study was to 

develop two causal models in cluding leisure-tim e and lif estyle exercise based o n 

Pender’s Health Promotion model. The majority of the partic ipants were female with 

a mean age of 68.01 years (SD.= 6.04). The re sults revealed that self-efficacy had a 

positive direct effect on physical activity in the leisure-time exercise model, although 

were not significantly correlated in lifestyle  exercise m odel. Conspicuously, m ost of 
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the respond ents perceiv ed self-efficacy for lifestyle exercise at high level (62%), 

whereas on ly 39.70 % of the participants perceived self-efficacy  for leisu re-time 

exercise at high level. Furthermore, only 41% of the elders participated in leisure-time 

exercise. The results of the study shall be di fficult to generalize to older people living 

in other areas.  

 In a related study, W annipa Asawachaisuwikrom (2001) examined the effects 

of self-efficacy on physical activity among 112 non-institutionalized older Thai adults 

aged 60 years and older. Path analy sis was used to estim ate the effects. The results 

revealed that self-efficacy did not signifi cantly predict physical activity. Notably, the 

participants were chosen based on random  s ampling from only one district of a  

particular province and m ost had a low level of school educ ation. Likewise, the 

sample sizes were small.       

   Although restricted, previous evidence with older people s uggested that self-  

efficacy influences physical activ ity, however the causality of self-effic acy in older 

Thai people is needed for confirmation. Th erefore, it is important for additional 

studies to determine this association in older Thai people.   

 The indirect effect of self-efficacy on physical activity through positive 

outcome expectation and negative outcome expectation  

   Individuals with a higher  level of confidence w ill forethought the desired 

outcomes (Bandura, 1986; 1997). Older people will perform  physical activity bas ed 

on their perceived outcom es and capability beliefs (Bandura, 2001). Furtherm ore, the 

outcome expectations flow from  self-efficacy, directly influence behavior (Bandura, 

1997), that is, the outcom e expectations act as the m ediating role for perfor mance. 

The results of e mpirical research regard ing physical activity am ong older people  
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support the notion  th at self-efficacy, pos itively influences positive outcom e 

expectation ( Wannipa Asawachaisuwi krom, 2001; Anderson et al., 2006) and 

negatively influences negative outcom e e xpectation (W annipa Asawachaisuwikrom, 

2001; Anderson et al., 2006). As well, few st udies confirmed this role; for instance, a  

study of people aged 18 to 92 years supported the mediating role of positive outcom e 

expectation (Anderson et al., 2006) and a re search on university students confirm ed 

the mediating role of negative outcome expectation (Rovniak et al., 2002). 

 It is pre sumed that th e effect of self-efficacy  on both positiv e and negativ e 

outcome expectation among older peopl e is  still bein g supported. Regarding 

mediating roles of both positive and nega tive outcom e expectation, none of the 

studies were conducted with only older peop le. It is critically  assum ed that the 

mediating roles of both outcome expectations are needed for confirmation on physical 

activity participation in further researches.  

 

 4.2 Positive outcome expectation and physical activity 

    Positive outcom e expecta tions f ocus on in dividuals’ b eliefs that certain 

benefits will occur following participati on in a specific behavi or (Bandura, 1986) . 

Based on the SCT, for people who believe that their actions can produce the outcomes 

they desire,  they require the incentive to act o r to persis t on the face of obstacles 

(Bandura, 1997). Correspondingly, as  defi ned by Resnick (2005), positive outcom e 

expectations refer to o lder adults’ per ception of positive outcom es of physical an d 

psychological effects from  performing physical activity. Therefore, the current study 

defines positive outcom e expectation as older people’s perception of the benefit  

outcomes of physical and psyc hological effects from  performing physical activity at  
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least 10 m inutes a time, 3 tim es a day. Po sitive physical outcom e e xpectation is 

perceived as a for m of i mproving physically, decreasing tiredness, building stronger 

muscles, raising endurance, and improvi ng bone streng th. Positive psychological 

outcome expectations is perceived as a fo rm of providing better feeling, enjoym ent, 

increasing sense of personal accom plishment, and enhancing m ental alertness 

(Resnick et al., 2000).  

  The direct effect of positive outcome expectation on physical activity 

  A num ber of evidences supported th e relations hip between  positive ou tcome 

expectations and physical activity, however, on the othe r hand an inconsistent 

association between the two was a lso noted.  Many studies indicat ed that people who 

understands that physical activity is very important are m ore lik ely to be actually 

involved in the participation in physica l activity (Pitakpong Punta, 2004; W annipa 

Asawachaisuwikrom, 2004).  For exam ple, Wannipa Asawachaisuwikrom  (2004) 

examined the prediction of personal factor s and the behavior-specific cognition on 

physical activity in 259 older Thai people in a sub-district in Th ailand. The variables  

included incom e, educ ation, perceived bene fits, perceived barri ers, and perceived 

environment. The data was analysis by Hier archical reg ression; the r esults showed 

that all the variables accounted for 68%  of  the variance in  physical activity. 

Moreover, p erceived po sitive outco me expect ations sign ificantly p redicted physical 

activity.  

    To examine the relationship of th e selected factors and  physical activity, Wee 

Poolsawat (2007) assessed 315 Thai elde rs, aged 70 years and over, living in 

Bangkok, Thailand.  The responden ts were vo luntary recruits from  two communities 

who were interviewed by the researcher. Da ta was analyzed using Pearson’s product  
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moment correlation coefficien t and stepwise regression. The study findings revealed 

that the elders who perceive the benefits  of physical activity were better able to 

sustain physical activity levels than those who did not (r=.16, p<.05). Also, there were 

only seven  factors including s elf-efficacy, perceived interperso nal influen ce, 

perceived barriers, being a m ember of seni or citizen clubs, perceived health status, 

age, and adequate in come that explaine d 40% of variance of  physical activity.  

Nevertheless, most of participants were fe male with an av erage age of 76 years an d 

living in their own house in a municipal area.  

     Similarly, a cross-sectional study of 389 Hm ong people aged over 15 years 

and older in Phayao province, Thaila nd was conducted by Pitakpong P unta (2004). 

The study proposed to determ ine the relati onship between personal factor, perceived 

benefits, an d physical activ ity. Th e findings illustrated th at the participants with 

greater positive outcome expectation were more likely to take part in physical 

activity.  A lthough th ere was a p ositive correlation between perceived positiv e 

outcome expectation and physi cal activity, the m ajority of participants were younger  

and m iddle aged. It is  therefore d ifficult to  induce th e r esults to  older adu lts, in  

particular Thai elders living in the other areas.     

 Additionally,  a num ber of  qualitative studies on the elder ’s percep tion have  

also strongly supported the im portance of positive outcome expectations on physical 

activity (Devereaux et al., 2001; Melillo  et al., 2001; Kaysorn Sum powthong, 2002;  

Belza et al., 2003: online; Henderson a nd Ainsworth, 2003; O’Brien Cousins, 2003;  

Kolt, Paterson, and Cheung, 2006; Lin et al., 2007). For instance, Melillo and 

associates (2001) examined the perception of older Latino adults toward physical 

fitness, physical activity, and exercise . Three focus groups were conducted in 
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participants aged 59 to 76 years, the m ajority females, living in the United Stated f or 

an average of 25.6 years. The findings dem onstrated that all focus groups engaged in 

physical activity after learni ng the physical and psycholog ical benefits of physical 

activity. Alike, Kaysorn Sumpowthong’s (2002) set to explore physical activity levels 

and the determ inants for developing a m odel in older T hai people in Bangkok, 

Thailand. Four focus groups and twenty-three individual face to face in terviews were 

conducted. All participants described that the psychological and social health benefits  

lead them to participate in physical activity. 

 In contras t, a path  an alysis study dem onstrated that the positive outcom es 

expectation was not signifi cantly correlated with physi cal activity am ong the Thai  

elderly (Wannipa Asawachaisuwikrom, 2001). Wannipa Asawachaisuw ikrom (2001) 

examined the psychosocial factors associated  with physical activity  in Thai elderly, 

randomly se lected samples, 60 years and over from two sub-districts in a district in 

Thailand.  Path analys is demonstrated that  the elderly with  greater pos itive outcome 

expectations were not more likely to par ticipate in physical ac tivity. U nfortunately, 

the participants were randomly selected from only one district in a province and the 

majority of the samples had a low school education level.   

 Similarly, Nices and Kershaw (2002) de veloped a m odel of psychosocial and 

environmental influences on physical activity and psychophysiological health 

outcomes in sedentary wom en aged 30-60 y ears. Perceived benefits of physical  

activity was  a p redictor in the m odel. This c ross-sectional study  us ing stru ctural 

equation modeling revealed that the model strongly predicted the program which was 

designed to increase physical activity; however perceived benefits of physical activity 

did not significantly influence physical activity. Although most studies revealed a  
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positive correlation between positive outcome expectation and physical activity, other 

studies suggested a negative correlation. A cross-sectional study by Anderson and 

colleagues (2006) repo rted th at po sitive outcome expectation negativ ely influ ence 

physical activity am ong the participants w ith different age groups between 18 to 92 

years.  

 In short, the clar ification on the  m agnitude of  linking  positiv e o utcome 

expectation and physical activity has been described, however the inconsistency of the 

relationship between positive outcome expectation and physical activity, especially in  

older people have been inconclusive explai ned. Theref ore, it is cr itical tha t th is 

association be examined in older people.  

 
4.3 Negative outcome expectation and physical activity 

   Identifying negative outcom e expectations for physical activity that prevent or 

hinder older adults from participating in physical activity has becom e a concern for  

gerontologists and health care providers. Pe ople with negative outcom e expectations 

will lower their behavior (Bandura, 1997), that is, if older perso n expect an 

unachievable physical activity be havior, they will reduce the participation in physical 

activity. The negative outcom e expectations may be flown from  pe rformance non-

achievement activity (Bandura, 1997). Ne gative outcom e expectation of physical 

activity is d efined as an  individual’ beliefs that certain nega tive outcomes will o ccur 

following participation in physical activity (Resnick, 2005). The negative outcom e 

involves physical and psychological outcom es. Therefore, the present study defines 

negative outcome expectations as older pe ople’s perception of the negative outcom es 

of physical and psychological effects from  perform ing physical activity at least 10 
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minutes a tim e, 3 ti mes a day. Negative physical outcom e expectations include 

physical discomfort and pain, whereas nega tive psychological outcom e expectations 

include fear of falling or getting hurt, and stress on the heart (Resnick, 2005). 

The direct effect of negative outcome expectations on physical activity 

A num ber of evidences depicted the person who perceived greater negative 

outcome expectations of physical activity to have engaged less in physical activity 

(Crombie et al., 2004; Rovniak et al., 2002). A cross-sectional survey by Crombie and 

colleagues (2004), determ ined the elder’s in tentions to participate in leisure time 

physical activity and identified strategies to promote physical act ivity. A total of 409 

older Scottish people, aged 65-84 year s who lived in their hom e were random ly 

recruited. Regression modeling was used to identify 11 factors that exerted significant 

independent effect on levels of leisur e tim e physical activity. The final m odel 

revealed that leisure tim e physical activ ity w as affected by the lack of energy, 

shortness of breath, and painful joints (OR= 3.3, 3.2, 2.5 respectively). The results 

revealed that physical problem as a part of  negative outcome correlated with physical 

activity engagement in the elderly. 

Rovniak and colleagues (2002) conducted a study to exam ine a m odel of the 

relation between social cognitive variables and physical activity in 227 undergraduate 

students. The model included social support,  self-efficacy, outcome expectations and 

self-regulation. The social cognitive m easurement was assessed at baseline and 

physical activity m easured at 8 weeks follow-up. The outcom e expectation was 

measured with positive outcom e expecta tions, negative outcom e expectations, and 

enjoyment scale.  Results of structural equation modeling demonstrated that a good 

model fit accounted for 55% of the variance of physical activity at 8 weeks follow-up.  
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Within the model, outcom e expectation di d not have a direct effect on physical 

activity, ho wever the  n egative outc ome expect ations exerted a s ignificant effect on 

physical activity. Since the study sample c onsisted of university students, it m ay not 

suit other groups of population, in particularly older people.   

Although the relation between negative outcome expectations and physical  

activity has been less studied as des criptive studies, numerous qualitative researches 

have shown that the expectation of negative outcomes such as fear of physical activity 

causing injuring or pain cause the elderly to cease physical activity (Devereaux et al., 

2001; O’Brien Cousins, 2003; Wilcox et al., 2003; Kolt et al., 2006; Lin et al., 2007). 

Furthermore, som e Thai elderly described th at the f ear of  illness es, injuries, and 

disabilities were the negative reasons for not  engaging in physical activity (Kaysorn 

Sumpowthong, 2002). 

Another qualitative study, Li n and associates (2007) identified and compared 

the beliefs on physical activit y by older Chinese imm igrant adults in Seattle and 

Chinese elderly in Taipei through focus gr oups. Participants aged 65 years and over, 

mostly women and livin g in the  community were re cruited into groups by purposive  

convenience sampling. One group was formed by 10 elderly from Washington and the 

other group 14 elderly from  Taipei, Taiw an.  The inform ation was analyzed b y 

deductive content analy sis. The three chr onic diseases m ost commonly reported by 

participants were hyperte nsion, diabetes m ellitus, and arthritis. Many of the  

participants m entioned fear of injury, fatigue, and incr easing painf ul sy mptoms as  

disadvantages associated with physical activity. Additionally, an exploring perception 

study by Jancey and colleague (2007), investig ated perceptions of physical activity in 

elders aged 65-74 years in W estern Austra lia. A total of  16 participants with 
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insufficient physical activity levels were  convenience sampled. Using a them atic 

analysis app roach, the s tudy findings illus trated that older adults reduced physical 

activity engagement associated with  pain. Fi ndings of these qualita tive studies raised 

issues that warrant further investigations, perceived pain and fear of falling also acted 

as a significant determ inant. It is claim ed that the tendency for persons with high 

perceived negative outcom e expectations to  engage in physical  ac tivity becom es 

stronger in older adults.   

It is presumed that negative outcome e xpectations have a direct influence on 

physical activity, but the causality of the ne gative outcome expectations and physical 

activity is still inconclusive in the e lderly.  Thus, the association of negative outcome 

expectations and physical activity needs to be investigated in the elderly.   

 
 4.4 Age and physical activity  

The ageing processing and attitudes am ong older adults may result in activity 

restriction. As people grow older, they experience a gradual decline in the large  

biological reserve, which increases  susceptibi lity to diseases and debility (Bandura, 

1997). With advancing age, declining in the si ze, elasticity, and strength of all muscle 

tissues (Stewart, 2005) the m uscular activity becom e less e fficient and require m ore 

effort to accomplish a given activity.  

   The direct effect of age on physical activity 

 According to Westerterp and Meijer’s inve stigation (2008), di stributions of 

physical activity levels and total energy expenditure values under daily living 

conditions were shifted downward f or participants aged ov er 60 years in com parison 

to the 20 to 49 aged group, as de monstrated using the doubly labeled water technique. 
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Also, there is qualitative evidence that so me older people view physical activity as  

irrelevant to their own lifestyle even t hough they believed that physical activity 

participation may be beneficial to hea lth (Kaysorn Sumpowthong, 2002). Meanwhile, 

older adults m ay believe them selves to be  old or weak for engaging in physical 

activity (Schutzer and Graves , 2004). Others m ay be co ncerned that m any physi cal 

activities to  be inappro priate for th em because of strenuo us and inju ries (O’Brien 

Cousins, 2000; Alexandris et al., 2003; Witcher, 2005).  

Several liter ature review identif ied that  age factor has been noted to have a 

direct effect on physical activity, with adva ncing age being associated with decreased 

levels of physical activity (Booth et al., 2000; Laffrey, 2000;  W ilcox et al., 2003; 

Pitakpong Punta, 2004; Anderson et al., 2006; Umstattd et al., 2006). For instance, 

Anderson and colleagues’ causal study (2006)  revealed that physical activity was 

different between the participants with di fferent age groups between 18 to 92 years. 

Similarly, related to older people’s perspective, increasing age is considered as a great 

barrier for physical activity  participation (Devereau x et al., 2001; Kaysorn 

Sumpowthong, 2002; Wilcox et al., 2006).  

The clarification of the magnitude of linking of age and physical activity has 

been extensively shown however, the relationship has been less studied in older Thai 

people. It is therefore essential to investigate this association within the proposed 

model in older Thai people. 

 
 4.5 Social support and physical activity 

 Based on a review of concepts and ev idences related to social support and 

physical activity, social suppor t are interpersonal relationships and interactions which 
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occurs both interpersonally and at community  level (McNeill et al., 2006a). Social  

support enables or constrains the adoption of health promoting behaviors by providing 

access to resources and m aterial goods, enhancing individual and community coping  

responses, and buffering negative outcomes (McNeill et al., 2006a). In addition, social 

support for physical activity is typically re lated to tasks that are jointly conducted 

with fa mily m embers a nd friends to fac ilitate physical activity (Sallis  et al., 1987). 

Hence, in the present study, so cial support is defined as older people’s perception of 

family and friends support provided to them in terms of participation towards physical 

activity. Family support refers to older peopl e’s perception on the frequency of 

physical activity support by fa mily m embers during the last m onth. Friend support 

refers to older people’s perception on th e frequency of physical activity support by 

friends, acquaintances, or cowo rkers during the  last m onth in te rms of  participa tion 

and rewards towards physical activity. 

   Many cross-sectional studies illustrate d that the elderly wh o had greater social 

support were m ore likely to take part in physical activity (Prapaporn Chinuntuya, 

2001; McAuley et al., 2003a; Wilcox et al., 2003), however, this particular association 

was not supported by others (Wannipa  Asawachaisuwikrom , 2001; Gee, 2005; 

Umstattd et al., 2006). It m ay be refl ected that there are inconsistencies on the direct  

effect of s ocial support on physical activ ity. However, a num ber of evidences 

demonstrated that family and friend suppor t have provided the m otivation to increase 

physical activity level th rough self-efficacy as  cognitive process. Congruent with th e 

social support view of SCT, fa mily m embers and friends indirectly influences 

behavior by strengthening self-efficacy th rough observation learning and motivation 

process (Bandura, 1997). Observing the phy sical activity of others can assist 
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individuals to learn about physical activity, its  benefits, and also persuade one to take 

part in physical activity. Ther efore, social support m ay have an indirectly influence 

physical activity v ia self-efficacy rather th an being directly asso ciated with physical 

activity in the elderly.  

 

 The indirect effect of social support on physical activity through self-

efficacy  

 Various researches have consistently found a correlation of social support with 

self-efficacy (Wannipa Asawachaisuwikrom, 2001; McAuley et al., 20 03a; Wilcox et 

al., 2003; A nderson et al., 2006; U mstattd et al., 2006).  Additionally , a num ber of 

evidences have significantly determined the influence of support receiv ed from both 

family and friends on self-efficacy (W ilcox et al., 2003; Um stattd et al., 2006; 

McNeill et al., 2006b), whereas a study f ound that only the support of fa mily 

members encouraged participation in physical activ ity (Anderson et al., 2006). 

Furthermore, Benight, and Bandura (2004) stated that self-efficacy played a mediating 

role for social support in heal th behavior.  Numerous studies confirm that the support 

of either f amily or f riends are positiv ely a ssociated with incr eased levels of 

participation in physical activity through self-efficacy (Resnick et al., 2002; McAuley 

et al., 2003b; Anderson et al., 2006; McNeill et al., 2006b).  

For example, a social-cognitiv e model of  physical activity com posed of age, 

race, social support, self-efficacy, outcom e expectations and self-regulation w as 

examined by Anderson and colleagues (2006). The participants were recruited from 

999 adults who participated in Southweste rn Virginia churches. Social support was 

measured using a questionnaire that incl uded support from fa mily and friends for 
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physical activity. Structural equation m odeling was used to analyze the m odel; the 

findings illustrated that fam ily support indirectly influen ced physical activity through 

self-efficacy and self-regulation ho wever; friends’ support had a no n significan t 

influence. The indirect and total effect of family support on physical activity had a 

significant s tandardized value ( β =.20, β =.16, p<.01), m eanwhile the direct effect 

was non sig nificant. Ad ditionally, the m odel accounted fo r 46% of th e variance in 

physical activity am ong the diverse group of a dults and supported the indirect effect 

of family support on physical activ ity via se lf-efficacy. The participants aged 18-92 

years regularly attend ed the chu rch that included younger and older adults, 

subsequently the findings may be difficulty to represent only the elder persons.  

In another study am ong 174 sedentary older adults by McAuley and 

colleagues (2003) found that so cial support by friends had a direct effect on physical 

activity and an indirect effect on physical activity via self-efficacy  both after 6 or 18 

months post survey. Consistent with SCT, for some health behaviors social support 

influences b ehavior thro ugh self-efficacy ra ther than d irectly (Bandura, 1997). In  

addition, in a qualitative study which determ ined the elderly perspective on physical 

activity from multiple cultures, Belza and co lleagues (2004) cited tha t the child a nd 

other family members helped their parents or grandparents to pa rticipate in physical 

activity by accom panying and enco uraging them. Also previous stud ies in Thailan d 

revealed that family and friend support were important sources that acted as catalysts, 

reinforcement, and encouragem ent for engaging in physical activity (Kaysorn 

Sumpowthong, 2001). 

  In spite of the fact that few studi es did not support the direct relationship 

between social support and physical activit y, m any studies have still provided the  
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indirect influence of social suppo rt on physical activ ity through self-efficacy. 

Nevertheless, integrating so cial support in a model and taking self-efficacy as a 

mediator between social support and physical  activity has not been identified in the 

elderly. As a consequence, additional studies are needed to  clarify this  effect in th e 

old age group. 

 
4.6 Physical environment and physical activity  

 Physical environm ent refers to a part of the external factors, which affect 

behavior (Bandura, 1997). Particularly, physical environm ents can either be 

facilitators or obstacles fo r the participation in physical  activity (Humpel et al., 2002; 

Spence and Lee, 2003). In the current study, physical environment is defined as older 

people’s perception of hom e envir onment, neighborhood environm ent, and 

community environm ent as they relate to their ability to participate in physical 

activity (SIP 4-99 Research Group, 2002: online). Hom e environm ent refers to 

participants’ perceptions re garding their hom e environment both in and around their 

home in relation to their participat ion in physical activity.  Neighborhood 

environment refers to older people’s pe rceptions of supports (includ ing access and 

characteristics) and barriers of physical  activity in their neighborhood. Neighborhood 

is defined as the area around their hom e that  they could walk to within 10 m inutes 

(Addy et al., 2004). S upports for physical activity in neighborhood environm ent 

include streetlights, una ttended dogs, public recreatio n facilities, a pleasant  

neighborhood for walking, and the condition of the public recr eation facilities. 

Barriers to physical activity  include traffic volum e a nd crim e (Addy e t al., 2004) . 

Community environment refers to older peopl e’s perceptions of supports and barriers 
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of physical activity in their comm unity, and is defined as the area within 20 m inutes 

drive from their residence. Supports for physical activity in community environm ent 

include public recreation centers, parks, sc hools, and places of worship. Barrier for 

physical activity in community environm ent is the safety concern associated with 

recreational facilities (Addy et al., 2004). 

The direct effect of physical environment on physical activity 

   Previous researches have supporte d direct relationship between physical 

environment and physical activity among ol der people (Booth et al., 2000; W annipa 

Asawachaisuwikrom, 2001; 2004; Humpel et al., 2002; Wilcox et al, 2003; McNeill et 

al., 2006; McNeill, W yrwich et al ., 2006).  For example, W annipa 

Asawachaisuwikrom (2001) determined the environmental factors on physical activity 

among 112 older Thai people. T he research er defined environm ental factors as 

neighborhood environment and convenien t facilities. Neighborhood environm ent 

consisted of three item s: neighborhood feat ures (e.g., sidewalk, heavy traffic, hills, 

street lights, unattended dog, enjoyable scen ery, frequently see people walking, and 

crime), perceived safety, and neighborhood  characteristics. W hile, convenient 

facilities included pl aces where particip ants could use fo r physical activity 

engagement in their neighborhood or comm unity, such as aerobic dance studios, 

beaches or lakes, bike lanes or trails,  golf courses, health clubs, playing fields, public 

parks, public recreation centers, running tr acks, sport stores, and swimming pools. As  

predicted, neighborhood environm ent had a significant direct effect on physical 

activity ( β =.20, p<.05) and an indirect effect on physical activity through convenient 

facilities ( β =.09, p<.05). Meanwhile, convenient facilities had a positive direct effect 

on physical activity ( β =.26, p<.05). The researcher however suggested that the 
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samples we re random ly selected from  only one district and all with sim ilar 

characteristics. As a consequence, furthe r studies should focus on participants with 

different socioeconomic backgrounds and geographical area.  

 In a latter study, W annipa Asawachaisuwikrom (2004) exam ined the predictor 

of physical activity in 259 ol der Thai adults in a sub- district, in Thailand. Random 

sampling was applied to the study, while hier archical regression wa s used to analyze  

data. Perceived environment was measured by combining neighborhood environment 

and convenient facilities into one scale. The model included incom e, education, 

perceived benefits, perceived barriers, a nd perceived environm ent and accounted for 

68 % of the variance in physical activity; perceived environment significantly positive 

predicted physical activity with a beta va lue of .36. The findings concluded that the 

elderly who lived in neighbor hoods with sidewalks, street  lights, enjoyable scenery, 

no unattended dogs, traffic lights, and low cr ime were m ore likely to participate in 

physical activity rather than those with an unsafe neighborhood, heavy traffic and no 

place to exercise. Fu rthermore, the st udy indicated that neighborhood environm ent 

and convenient facilities were significant determ inants of  physical activity in the 

elderly. Considerably, perceived envir onment scale was obtained by summing both, 

5-point Likert scale for safety item and dichotomous response (yes/no). Moreover, the 

frequency of using was presented more than  perception. For this point, the researcher  

suggested that environm ental m easurements be m odified by using interval or ratio 

scale.   

 In a related study, W ilcox and associates  (2003) exam ined the correlation of 

physical activity in 102 older African Am erican and white w omen who lived in rural  

settings. The conceptual fram ework of the study was guided by Social Cognitive 
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Theory. Perceived physical environm ent wa s defined as participants’ scores on 

physical environm ent for physical activity  including safety of their neighborhood, 

motorized traffic, street lighting, unattended dogs, living within walking distance of a  

park, and w ith sidewalks in their im mediate neighborhood. The results depicted that 

elders with perceived greater safety and li ght motorized tr affic were m ore likely to 

engage in physical activity , whereas those with percei ved no sidewalks in their  

neighborhood were less likely to participate in physical activity.  Furtherm ore, the  

researchers suggested that the results shoul d not be generalized to older rural wom an 

living outside the Southern United States.   

  A longitudinal random ized controlled trial study by McNeill and associates 

(2006), studied the social ec ological m odel of physical activity and exam ined the 

direct and indirect effect of m otivation, self-efficacy, social support, and physical 

environment on physical activity. Physi cal environm ent included neighborhood 

quality and availability of facilities. The propos ed conceptual model was developed  

into 3 separate m odels including walking, moderate-intensity activity, and vigorous-

intensity activ ity. The findings illustrated  that physical env ironment had a 

significantly positive d irect effect on physical activity. Availab ility of facilities had  

positive dir ect ef fect on walking ( β =.26, p<.05) and m oderate-intensity activity 

( β =.14, p<.0 5), whereas  neighborho od quality had significantly direct effect on 

moderate-intensity ( β =.14, p<.05) and vigorous-intensity activity ( β =.10, p<.05). 

Although, these correlations are m arginal, it is concluded that  neighborhood quality 

had a slightly greater influence on moderate-i ntensity activity than e ither walking o r 

vigorous-intensity ac tivity; availab ility of  f acilities had a gr eater af fect on walking 

than other activities. The study however, was conducted in 910 community adults  
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aged 18-65  years  (M ean age = 33 years ), m ainly African Am erican fem ale. 

Accordingly, perceptions related to physic al environment may be di fferent between 

young, middle-age and old age since older peop le’s physical activity m ay be affected 

by physical environment more than younger adults (Sallis et al.,  2007).  

  On the contrary, a cross-sectional study (Nices and Kershaw, 2002) revealed 

that disturbing of walking and community did not significantly  influence physical 

activity in  sedenta ry w omen aged between 30-60 years. Likewise, perception of 

neighborhood safety was not si gnificantly associat ed with physical  activity am ong 

8,881community-dwelling adults aged 65 years and older (Lim and Taylor, 2005).   

           According to senior citizen’s perceptions, physical environments take either an 

impeded or  an enhanced physical ac tivity role (Kaysorn Sum powthong, 2002; 

Aronson and Om an, 2004; Kolt et al., 2006).With advancing age, the hom e 

environment and close surroundings becom e the m ajor living space where senior 

citizens perfor m their everyday activities and spend m ost of their tim e ( Dahlin-

Ivanoff et al., 2007). Unfortunately, onl y hom e equipment as a part of home 

environment was correlated with physical activity (Sallis et al., 1997; Booth et al., 

2000). To date, m oreover, explanatory m odels of physical activ ity have focused 

primarily on neighborhood and community environment attributes and less on home 

environment. Though, t he evidence on the relationship between hom e environm ent 

and physical activity in older adults has been less studied, it is assumed to be useful to 

study home environment as a supplement to physical environment. 

  In short, previous evidences show that safety and convenience in neighborhood 

and community are im portant factors for older adult’s engaging in physical activity.  

Nevertheless, the association of physical environment and physical activity has been 
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less supported. It is possible that hom e environment may influence physical activity 

by combining neighborhood and community environments. To enhance understanding 

and explanation of variance of physical activ ity in older people, physical environment 

including hom e, neighborhood, and commun ity environm ent should also be 

considered in further studies.  

 
5. The conceptual model in the previous studies 

The conceptual model in this study was derived from Social Cognitive Theory 

(Bandura, 1997). The SCT has been continuous ly determined by great deal of studies. 

Regarding to explaining and predicting physical activity behavior, a substantial 

amount of evidence had adopted only the SCT as a conceptual framework (Rovinak et 

al., 2002; McAuley et al., 2003a: Gee, 2005; An derson et al., 2006; Um stattd et al., 

2008), whereas the others com bined this theo ry with the others such as ecological 

model (McNeil et al., 2006b). Nonetheless,  these studies conducted in an array 

population such as adults group (Rovinak et al., 2002), older group (McAuley et al., 

2003a; Gee, 2005; Umstattd et al., 2008), and adults and older group (Anderson et al., 

2006; McNeil et al., 2006b). Two studies mentioned on specified sample; one focused 

on the elderly with hypertension (Gee, 05), the other one conducted on inactive senior 

people (Umstattd et al., 2008). Three studi es were conducted by prospective design 

(Rovinak et al., 2002; McAuley et al., 2003a ; McNeil et al., 2006b), while the others 

did cross-sectional design (G ee, 2005; Anderson et al., 2006; Umstattd et al., 2008). 

Moreover, all of these investigations conducted in the United Stated and Australia. 

In addition, the prior phys ical activity m odels using only the SCT  were 

developed by selecting 4-10 variables and these models tested only personal factors 
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and social support with physical activity (Rovniak et al., 2002; McAuley et al., 2003a; 

Anderson et al., 2006; Um stattd et al., 2008). For instance, self-efficacy, outcom e 

expectations, socio-demography characteristics were frequently chosen from  personal 

variable, as well as social support w as selected from environmental variable. Besides, 

those findings could accounted for 16-55%  of the variance of  physical activity 

(Rovniak et al., 2002; McAuley et al., 2003a; Anderson et al., 2006; Um stattd et al., 

2008); the model developed and tested by R ovniak and colleagues (2002), Anderson 

and associates (2006) explained 55 % and 46  % of the variance in physical activity 

among adults. Two models were develope d and exam ined in the older people, 

suggesting that the variance of physical activity could be explained 40% and 42.6% 

(McAuley et al., 2003a; Umstattd et al., 2008). Meanwhile, a model was developed by 

Gee (2005) explained 16% of the variance of physical activity am ong hypertensive 

older people.   

Besides, three prior m odels illustrated th at social support i ndirect influenced 

on physical activ ity th rough self-efficacy (R ovniak et al.,  2002; McAuley et al., 

2003a; Anderson et al.,  2006). Also self-effi cacy significantly di rect and indirect 

affected on physical activity through outco me expectations (Rovniak et al., 2002). 

More interestingly, a m odel developed  by Anderson and colleagues (2006) showed 

that self-efficacy indirect effected on physical activ ity v ia only positive ou tcome 

expectations not negative outcom e expectations but the coef ficient between  pos itive 

outcome expectations and physical activit y was negative direction. As well, this 

model demonstrated that age significantly negative direct affected on physical activity 

(Anderson et al., 2006). In contrast, a model was built up by Gee (2005) depicted self-
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efficacy had a no sign ificant indirect e ffect o n physical activ ity thro ugh positiv e 

outcome expectations.  

 

6. Structural equation modeling for analysis 

Structural equation m odeling (SE M) is a co mplex com bination of  statis tical 

hypothesis and is frequ ently app lied to anal yze m ultivariate data in b ehavioral an d 

social science researches (McDonald a nd Ho, 2002). As pointed out by MacCallum 

and Austin (2000), SEM is an approach for specifying and estimating models of linear 

relationships among variables. Causal m odel may consist of  measured variables and 

latent variables which hypothetical cons tructs cannot be di rectly m easured 

(MacCallum and Austin, 2000). Each variable in the m odel is conceptualized as a 

latent one, measured by multiple indicators.  Many indicators are constructed for each 

model. A specif ic model is estab lished based on prior investigat ions’ knowledge and 

the theory behind such developm ent, therefore the researcher’s judgm ent is of great 

importance (Munro and Sexton, 1984). A m odel is established not only to explain the 

variation and covariation of  the m easured variables (MacCallum  and Austin, 2000), 

but a lso to  accoun t f or the  m odeling of  interactions, nonlinea rities, cor related 

independents, m easurement error,  corre lated error  te rms and multip le late nt 

independents (Hoyle, 1995; Byrne, 2000).   

Generally, the SEM process consists of  two  steps : 1)  valida tion o f the 

measurement m odel, and 2) suitability of  the structural m odel (McDonald and Ho, 

2002). McDonald and Ho (2002) stated that “structural model for the composite SEM, 

the combined measurement and path models.   
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The m easurement model dete rmines how late nt variab les or constru cts as  

common factors are indicated by the obser ved variables or indicators through 

confirmatory factor analysis. The la tent variables and the er ror or spe cific terms are 

uncorrelated (McDonald and Ho, 2002). Furtherm ore, concept constructs will be  

evaluated to specify reliab ility an d cons truct validity using confirm atory factor  

analysis (CFA). The model uses the following equation: 

    X= δξ +∆  
 x’  = (x1, x2, ………, xq) are the measured variables 
∆   =  matrix ∆  x of the general model 
ξ ’ =  (ξ 1,ξ 2,……,ξ n) are latent variables, and 
δ ’ = δ 1,δ 2, ……. δ  q) are error variables (Joreskog and Sorborm ,1996-

2001: 123) 
 
In turn, the structural model is a hy pothesized relationships m odel using the  

latent variables which are based on causal relationships. Th e structural or path m odel 

is also a composite hypothesis. It require s the specification  of both, a set of present 

versus absent directed paths between latent  variab les, and  a set of present versus 

absent non-directed paths.  

Though the m easurement m odel and struct ural m odel can be concurrently 

examined, the m easurement model should be  firstly tested before running the full 

model. (Hoyle, 1995; Byrne, 2000; K line, 2005). According to Kline’s 

recommendation (2005) the measurement model is initially tested, and only when the 

model has a good fit, the second step, which c onsists of running the structural m odel 

is conducted.  That is, the researcher runs the struct ural m odel only when the  

measurement m odel has been validated. Two or m ore alternative m odels are then  

compared in terms of "model fit," which measures the extent to which the covariances 

predicted by the model correspond to the observed covariances in the data.  
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The m aximum of likelihood (ML ) m ethod of param eter estim ation is 

employed because the estim ator is  consis tency efficient and has co mputed larg e-

sample standard errors under normal theory. The overall fit of the models is examined 

based on several indices including Chi square ( 2χ ), the Goodness of Fit Index (GFI), 

and the Adjusted Goodness of Fit Index ( AGFI). The ch i-square test indicates th e 

amount of difference between expected a nd observed covariance m atrices. A chi-

square valu e close to zero indicates lit tle d ifference between the expected an d 

observed covariance matrices. The probability  level m ust be greater th an 0.05 when 

chi-square is close to z ero. Chi square sta tistics is sensitive to a larg e sam ple size; 

therefore, 2χ divided by degrees of freedom  ( 2χ /df) is used to c orrect f or sam ple 

size, and a value of less than two considered an acceptable fit (Tabachnick and Fidell, 

2007). On the other hand, the com parative f it is exam ined usi ng the Benter-Bonett 

Normed Fit Index (NFI>.90), and the Com parative Fit Index (CFI>.90). The CFI is 

equal to the discrepancy function adjusted for sam ple size (Hu and Bentler, 1999). 

The covariance residual fit is evaluated using the Root Mean Square Error of 

Approximation (RMSEA) (Hair et al., 1998).  A RMSEA va lue of less than 0.05 and 

a GFI and AGFI value close to 1 or greater  than 0.9 indicate a good fit (Hair et al., 

1998). 

In addition, confirmatory factor analysis can be used to estimate the reliability 

(R2) and standardized validity coefficient ( sλ ) of the measurement. An R2 for an item 

above 0.40 provides evidence of acceptable reliability (Munro, 2001) and a 

coefficient above 0.50 is considered acceptable validity (Bollen, 1989; Nunnally and 

Bernstrin, 1994). 
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If model fit is acceptable, the parameters estimated are tested. The ratio of 

each parameter estimate to its standard error is distributed as a z statistic and is 

significant at the 0.05 level if its value exceeds 1.96 (Hoyle, 1995). In turn, if an 

unacceptable model fit is found, the model is then modified until a suitable fit is found 

or tested for as long as the parameters do not lose their meaningfulness. Model 

modification involves adjusting a specified and estimated model by either freeing 

parameters that were fixed or fixing parameters that were free. On the other hand the 

model can be re-specified, if necessary, based on the researcher’s rationality and 

understanding of the model to support them. 

SEM is an appropriate appr oach in the pres ent study for three reason s. First, 

the developm ent of the  hypothesized causal pathway in the m odel has been based 

upon signif icant prior research knowledge and substantial th eory.  Second, the 

parameters of  the m odel will e stimate bot h the direct and indi rect effects of the 

proposed determinants on physical activity so  that the total eff ect of the significant  

variables on  physical activity can b e more accurately accou nted for. Finally, it will 

illustrate the overall causal s tructure because of the m ediator variables in the  causal 

model. 

However, there are potential problem s in  using causal m odels. The selected 

variables in the model may not be genuine sources in the effects estimated. This issue 

has been reduced by including all known variab les in the causal m odels which were 

strongly supported from other studies. Another problem may result from measurement 

errors which influence parameter estimates. The researcher attempted to minimize this 

issue by using m easurements which were based on the theoretical fram ework and of 

acceptable value from  psychom etric propertie s. Another p roblem m ight be due  to 
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cross-sectional res earch design. Although, this design is lim ited in its ability to 

explain the causal relationshi p between variables due to a lack of m anipulation or 

control of  the independ ent var iables, it ha s s till benef it f or investigatio n (Polit and  

Hungler, 1995). As stated by Polit and Hungler (1995), this  design can determine the 

relationship am ong variables in natural occu rring situations wit hout any artificial  

manipulation, and it is a feasible design rath er than an experim ental one.  According 

to two criteria for inferring causality: one variable preceded the other (lo gical reason) 

and a theoretical framework points the analysis (Polit and Hungler, 1995; Cohenet al., 

2003), therefore this design is appropriate for the current study  

 

Summary  

Although the health benefits of partic ipation in physical activity by older 

people have been accep ted, inadequate partic ipation in physical activ ity by this age  

group should be considered. Based on literatu re reviews, the part icipation in physical 

activity has been corre lated with and has b een predicted by seve ral personal factors 

such as self-efficacy, positiv e outcom e exp ectation, negative outcom e expectation , 

age, and environm ental variables such as social support, and physical environm ent. 

These determ inants have significantly supported the relationship with physical 

activity as well as the correlation among these determinants. However, it is interesting 

that the association of these determ inants and physical activity and the 

interrelationship between those variables are not established in the Thai context.  

Additionally, the m ediating role s of  self -efficacy, positiv e outcome 

expectation, and negative outco me expectation relating to physical activity have not 

been extens ively studied. Although, SCT’s consideration of multiple levels of 

influence is useful for unde rstanding physical activity, not m any re searches have 
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examined the direct an d indirect effect of  these dete rminants with in the prev ious 

model. Therefore, a study is required to ex plain the relationship between these factors 

and physical activity based on the proposed  m odel.  Furtherm ore, within SCT 

perspective, the exis ting knowledge is needed for confir mation to assess the effect of 

the determinants and the e xplanation of prior models on physical activity by senior 

citizens. To fill this  gap, the study of causal model of physical activity based on SCT 

is helpful in understanding direct and indir ect affects between the determ inants and 

physical activity of older people. Thus, the study of a c ausal m odel of physical 

activity is important and necessary in older Thai people.  



CHAPTER III 

METHODOLOGY 

 

This chapter describes the research design and methodology used for the 

present study. The research design, population, sampling technique and sample 

selection, instrumentation, ethics approval, pilot study, data collection and data 

analysis procedure are included.  

 
1. Research design 

A cross-sectional study was designed to examine the causal relationships 

among variables including self-efficacy, positive outcome expectation, negative 

outcome expectation, age, social support, physical environment, and physical activity 

among older Thai people.  

 
2. Population sample 

 According to the Thailand National Statistical Office (2007), Thailand has a 

population of 65,684,004 older people, 19,946,289 of whom reside in urban areas 

while 45,737,715 live in rural areas. The participants of this study were elderly 

persons aged 60 years and over who resided in both municipal and non-municipal 

areas from all parts of Thailand including the Northern, Southern, Central, 

Northeastern, Western, and Eastern regions.  

 2.1 Sample size            

The sample size was estimated from df (the degrees of freedom), εo (the null 

value of the root-mean-square error of approximation (RMSEA), εa (the alternative 

value of RMSEA), and the level (MacCallum, Browne, and Sugawara, 1996). Degrees 
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of freedom are equal to the number of parameters (relationships between variables). 

For a given df equaling 36 in the regular physical activity model every variable has an 

error term which is usually related to at least one other variable. Therefore, twice the 

number of observed variables is used to estimate the df. By following the table of 

minimum sample size of MacCallum and colleagues, the sample was projected to be 

approximately 305 with a power of .80(α=.05, εo=0.05, εa= 0.08). In addition, 10% of 

the total sample size was added to take into account drop outs. The current study 

therefore, has a total sample of 336 older Thai people, 320 of which had usable data 

while data from 16 were unusable and therefore deleted for reasons explained later in 

the study.  

 
 2.2 Sampling technique 

 The following steps were followed to select participants and to maximize the 

normal distribution of the samples.  Thailand is divided into six regions: Northern (9 

provinces), Central (21 provinces), Southern (14 provinces), Northeastern (19 

provinces), Western (5 provinces), and Eastern (7 provinces).  Each province is 

divided into districts, which are further divided into sub-districts; a subdistrict is a 

collection of villages which can be classified as either municipal or non-municipal 

areas. This sampling frame ensured all regions of the country were covered and that 

there were adequate municipal and non-municipal samples to represent the lifestyle of 

older Thai people. 

Stage 1.  Phitsanulok, Saraburi, Surat Thani, Udon Thani, Prachuap Khiri 

Khan, and Chon Buri provinces were randomly selected from each of the 6 regions of 

Thailand. 
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Stage 2. One district was randomly selected from each selected province 

including Mueang, Muak Lek, Khian Sa, Kumphawapi, Sam Roi Yot, and Mueang 

district, respectively. 

Stage 3. Two subdistricts were randomly chosen from each district including 

Tha Thong, Wat Phrik, Muak Lek, Lang Kao, Khian Sa, Khao Tok, Huai Koeng, Pak 

Ho, Rai Mai, Sam kratai, Ang Sila, and Nong Khang Khok subdistricts, respectively. 

Stage 4. Within a sub-district, a village or community in a municipal area and 

a village in a non-municipal area were randomly chosen. Tha Thoung, Sao Hin, Muak 

Lekม Lang Kao, Khian Sa, Mo Ha. Huai Koeng, Pakho, RaiMai, Sankratai, AngSila, 

and Nong Khang Khok villages were randomly selected  from Tha Thong, Wat Phrik, 

Muak Lek, Lang Kao, Khian Sa, Khao Tok, Huai Koeng, Pak Ho, Rai Mai, Sam 

kratai, Ang Sila, and Nong Khang Khok sub-districts, respectively. 

Stage 5. In each village, 28 participants were selected based on the inclusion 

criteria, using a systematic sampling technique from a name list(family folder) 

obtained from the village’s primary care unit (PCU). A simple random technique was 

applied and every second name in the list was selected until the required sample size 

was reached. Furthermore, only one member of each family was included in the study. 

The sampling frame configuration is depicted in Figure 3.1 
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Province 

Thailand 

Udon Thani 
20 districts  

Phitsanulok 
9 districts  

Kumphawapi 
13 subdistricts  

Mueang  
17 subdistricts  

Village  

Participants 

19 Northeast 
 provinces 

9 Northern 
 provinces  

7 Eastern 
 provinces 

14 Southern 
 provinces 

21 Central 
 provinces  

5 Western 
 provinces 

Saraburi 
13 districts  

Muak Lek 
6 subdistricts 

Surat Thani 
19 districts  

Khian Sa 
7 subdistricts  

Prachuap Khiri Khan 
8 districts 

Sam Roi Yot 
5 subdistricts  

Chon Buri  
11 districts  

Mueang  
18 subdistricts  

Ang Sila 
6 villages 

Nong Khang Khok 
7 villages 

Geographical 
Part 

Simple random sampling 

District 

Simple random sampling 

Simple random sampling 

Simple random sampling 

Ang Sila  Nong Khang  Khok 

28 28 

Rai Mai 
7 villages 

Sam kratai  
10 villages 

RaiMai  Sam kratai 

28 28 

Huai Koeng 
8 villages 

Pak Ho 
7 villages 

Huai Koeng Pak ho 

28 28 

Khian Sa 
7 villages 

Khian Sa 
7 villages 

Khian Sa Mo Ha 

28 28 

Muak Lek 
13 villages 

Lang Kao 
4 villages 

Muak Lek Lang Kao 

28 28 

Tha Thong 
11 villages 

Wat Phrik 
13 villages 

Tha Thong Sao Hin 

28 28 

Systematic random sampling 
following  inclusion criteria  

Sub-district 

 
 

 
Figure 3.1 Multi- stage random sampling 
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2.3 Sample selection 

The target population in the present study was older Thai people. The following 

criteria were used to select the participants.  

1) 60 years of age and over  

2) No cognitive impairment and having a score of at least 15 points on the 

Chula Mental Test,  

3) No health problems or ongoing treatments that would interrupt participation 

in physical activity such as having suffered a recent cardiovascular event (prior 6 

months), renal failure, liver cirrhosis, human immunodeficiency virus, major surgery 

in the last 6 weeks, or a history of medication use for the heart or blood vessels during 

the last three months. 

4)  Able to ambulate without assistive devices  

5)  Willing to participate in the present study. 

 
3. Instrumentation   

Structured questionnaires were used to collect data. The questionnaires 

included a personal data sheet, the Chula Mental Test, the Self-efficacy for Physical 

Activity (SEPA), the Positive Outcome Expectation for Physical Activity (POEPA), 

the Negative Outcome Expectation for Physical Activity (NOEPA), the Social 

Support for Physical Activity (SSPA), the Thai Environment Supports for Physical 

Activity scale (TESPA), and the International Physical Activity Questionnaire-Long 

form (IPAQ-L). The study variables and its indicators or instruments are presented in 

Table 3.1. This section addresses: 1) translation procedures of the translated 
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instruments; 2) instrument refinements, 3) content validation of the instruments; and 

4) instrument description.   

 
     Table 3.1 Variables and indicators of instruments 
 

Variable Indicator or instrument 

  

• Self-efficacy • Self-efficacy for Physical Activity (SEPA) 
• Positive outcome expectation • Positive Outcome Expectation for Physical 

Activity (POEPA) 
• Negative outcome expectation • Negative Outcome Expectation for Physical 

Activity (NOEPA) 
• Social support • Social Support for Physical Activity 

(SSPA) 
• Physical environment • Thai Environment Supports for Physical 

Activity scale (TESPA) 
• Physical activity • International Physical Activity 

Questionnaire-Long form (IPAQ-L) 
 

 
3.1 Translation procedure for translated instruments 

After obtaining written consent from each author, the instruments were 

applied and modified by the researcher to reflect physical activity in older people 

through back-translation.  

The NOEPA, the TESPA, and the IPAQ-L were translated into Thai versions 

using the translation-back translation method. The instruments were translated from 

English into Thai by the researcher and an independent translator. The Thai versions 

of the instruments were evaluated by three Thai/English bilingual people. The 

questionnaire was translated back into English by two Thai-English independent 

translators who each had taught English to graduate students for more than 20 years.  

The investigators then compared both versions in the original language, conducted 
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checks with the translators, discussed the differences, and produced a final consensus 

version. 

3.2 Instrument refinements  

After translation, the researcher adapted the translated instruments to achieve a 

closer cultural fit for older Thai people. The Thai versions of all instruments were 

refined based on preliminary work conducted by the investigator on older Thai people 

with similar characteristics. The preliminary work consisted of informal interviews 

with ten elderly Thais:  five who lived in a municipal area and five in a non-municipal 

area.  Open-ended interviews were applied to assure that instrument contents and 

language were suitable for elderly Thais. The participants were selected from a broad 

range of backgrounds; five had an elementary education and had worked in the 

agricultural sector, three had a secondary education and had worked as small 

businesses owners, and two were retired holders of a bachelor’s degree. The 

participants were encouraged to share their opinions regarding the relevance of the 

items, and appropriateness to the culture of older Thai people. The participants were 

also encouraged to think of additional items that could potentially be used in each 

questionnaire. The following are examples of questions asked: 

 “Did you understand all the words?”  

 “Do you know what is being asked?”  

 “Do you have any questions about it?”   

 “How could the wording be clearer?”  

At the end of the interview participants were asked questions such as “Did any of the 

questions make you feel uncomfortable?” “Are there questions that we missed, and 

should have included?”   
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 The results illustrate that the translation of the word “physical activity” into 

Thai as “git-ja-gam-taang-gaai” was unfamiliar to older people. Most participants 

thought this term was difficult to understand and felt that it was not applicable to 

them. The subjects preferred the term “kleuan-wai-awk-raeng” instead to define 

physical activity. The term “kleuan-wai-awk-raeng” was therefore applied to this 

study.  

Regarding the Environment Support for Physical Activity (ESPA) 

questionnaire, all participants recommended that some items be deleted, and that the 

questionnaire’s format and other minor issues be reconsidered. Most participants in 

the preliminary work recommended that the twenty-one physical environment items 

in the questionnaire rarely existed in Thailand, such as public swimming pools, 

sidewalks, parks, walking trails, bike paths, recreational centers, and shopping malls 

which are used for physical activity or walking programs, and private membership in 

recreational facilities. In addition, the participants revealed having difficulty turning 

five pages to complete the questionnaire and answering questions such as “In general, 

would you say that motorized traffic in your neighborhood is…. Heavy, Moderate or  

Light.”, “ When walking at night, would y ou describe the STREET lighting in your  

neighborhood as….Very good,  Good, Fair, Poor  or Very poor” and “How safe are 

the public recreational facilities in your  com munity? Very safe, somewhat safe, 

somewhat unsafe or not safe at all? ”. Furthermore, the majority of participants 

expressed that they generally preferred engaging in physical activity at home, in the 

neighborhood and within the community, for reasons of safety and convenience.  

 In addition, on the Social Support for Physical Activity questionnaire (SSPA), 

seven participants suggested that item 7 of the family subscale “Family members  
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complained about the time you sp end performing phy sical activities” should not be 

included because usually in Thai culture, the children or grandchildren are expected to 

respect the elderly rather than complain about their parent’s participation in physical 

activity. Thus, there was some difficulty in answering this item.  

The investigator consulted two Thai experts and an American expert in 

geriatric nursing. Based upon their feedback, the ESPA and SSPA were modified as 

follow. Firstly, twenty–one items that were considered irrelevant on the ESPA were 

eliminated; the investigator then formulated some relevant items based on substantive 

data and reviewed literature. Four additional items relating to interior and exterior 

home environment were added to the ESPA. For instance, items assessing physical 

environment including “You feel more comfortable walking inside your home”, “You 

feel safer inside your home”, “You feel more comfortable walking around your 

home” and “You feel safer around your home” were categorized into three different 

environments in the ESPA; the modified scale was called “Thai Environment Support 

for Physical Activity in older Thai people (TESPA)”. Additionally, the TESPA 

questionnaire’s format was modified so that all physical environment items could fit 

on one page and could be specifically designed using the Likert-type scale from 1 

(strongly disagree) to 5 (strongly agree).  Secondary, item 7 was eliminated from the 

SSPA. The refined instruments used in the present study therefore, included 10 

TESPA and 22 SSPA items.   

 
3.3 Content validation of the instruments 

Content validity of the NOEPA, TESPA, and IPAQ-L questionnaire were 

determined by six Thai physical activity experts including five nursing instructors and 
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one physician expert. The experts were asked to rate the level of relevancy between 

the items and the definition of the concepts as represented. A four-point Likert-type 

scale ranging from 4 (strongly relevant) to 1 (Strongly irrelevant) was used to rate 

each item. The Content Validity Index (CVI) was calculated for each instrument. The 

CVI of the NOEPA, TESPA, and IPAQ-L questionnaire were 1.00, 0.92, and 0.96 

respectively. Some items were rephrased following the expert’s recommendation and 

the advisor’s suggestions. The SEPA, and POEPA had been previously validated in 

Thai elders (Teeranut Harnirattisai et al., 2006). As well, the SSPA had been validated 

for Thai adults (Thanee Kaewthummanukul, 2006).    

   3.4 Instrument description   

The following section describes the instruments applied in the current study 

and includes: description of instrument, adaptation, validity, and reliability.  

3.4.1 Personal data sheet 

A personal data sheet was developed by the investigator. This instrument was 

used to collect demographic and socioeconomic data including age, gender, income, 

marital status, education level, and medical history. A detailed medical history was 

obtained from each participant. The medical history addressed comorbid conditions 

such as joint pain, dyspnea, diabetes, arthritis, and hypertension.  

 
3.4.2 Chula Mental Test (CMT) 

The Chula Mental Test for older people is an interview questionnaire 

developed by Sutthichai Jitapunkul, Lailert, and Puangsoi Worakul (1996) to 

determine the cognitive function of older people who have difficulties in reading and 

writing. The CMT consists of 13 items related to cognitive function. Scales are coded 
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on a dichotomous score of 0 (incorrect) and 1 (correct); items 5 and 12 have two sub-

scales, and items 3 and 13 have three sub-scales each. Total scores indicate the 

cognitive function in a range from 0-19. Scores 0-4 illustrate severe cognitive 

impairment, scores 5-9 depict moderate cognitive impairment, score 10-14 reflect 

mild cognitive impairment, and scores 15-19 demonstrate normal cognitive function. 

 Content validity of the CMT was determined by two neurologists, two 

psychiatrists and two psychologists. The concurrent validity and criterion validity of 

the CMT was determined based on a study of 212 older people who reside in their 

homes in Bangkok. The findings reveal that concurrent validity strongly correlated 

with the Mini-Mental State Examination (MMSE) (r = 0.78) and the Abbreviated 

Mental Test (AMT) (r = 0.78). Additionally, the criterion validity of CMT showed a 

sensitivity value of 100% and a specificity value of 90% by detection of clinical 

diagnosis dementia (Sutthichai Jittapunkul et al., 1996). Furthermore, the reliability of 

the CMT using test-retest kappa coefficient and an internal consistency coefficient 

was 0.65 and 0.81, respectively (Sutthichai  Jittapunkul et al., 1996).  

 
 3.4.3 Self-efficacy for Physical Activity (SEPA)  

Self-efficacy in the present study was assessed using SEPA, a modified 

version of the Self-efficacy for Exercise (SEE) (Resnick and Jenkins, 2000). The 

original SEE by McAuley in 1990 (Resnick and Jenkins, 2000) comprised 13 items. 

The SEE was modified to 9 items by Resnick and Jenkins (2000) and translated into 

Thai by Teeranut Harnirattisai and colleagues (2006). This instrument was selected in 

the current study because it has been conceptualized on Bandura’s self-efficacy 

theory. Furthermore, the SEE was designed specifically for older people and has been 
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tested on a variety of populations (Allison and Keller, 2004; Resnick, 2001b; Resnick  

et al., 2002; Resnick and Nigg, 2003; Resnick et al.,  2004; Gee, 2005: Chang, Fang, 

and Yang, 2006; Teeranut Harnirattisai et al., 2006). The SEE focuses on self-efficacy 

as it relates to the ability to maintain one’s participation in the face of high, moderate 

and low obstacles (Resnick and Jenkins, 2000).  

 Numerous studies testing the validity of the SEE were based on confirmatory 

factor analysis in the elderly. There was a reasonable fit of the data to the model. All 

the items were significantly loaded greater than .50 on their respective constructs 

(Resnick and Jenkins, 2000; Resnick, 2001b; 2004; Resnick and Nigg, 2003; Resnick 

et al, 2004). Evidence of construct validity was based on a statistically significant 

correlation between self-efficacy and physical activity (Resnick, 2001b; Resnick and 

Nigg, 2003; Resnick et al., 2004). These results strongly indicate that each item was 

reflective of self-efficacy expectation.   

 A sample of 187 older people living in a retirement community was taken to 

gather evidence supporting reliability of the SSE. Results reveal that there was 

sufficient evidence to support internal consistency (alpha=.92) and a squared multiple 

correlation coefficient using structural equation modeling provided further evidence 

of reliability (R2 ranged from 0.38 to 0.76) (Resnick and Jenkins, 2000). Cronbach’s 

alpha coefficients of the SEE were consistently greater than .70 (Allison and Keller, 

2004; Resnick and Spellbring, 2000; Resnick, 2001a; 2001b; 2002; 2004; Resnick and 

Nigg, 2003; Resnick et al., 2004; Gee, 2005: Chang et al., 2006). Moreover, SSE was 

tested for reliability with 30 older Thai adults who had had knee replacement surgery 

(Teeranut Harnirattisai et al., 2006). The test-retest reliability with an interval of two 

days was found to be .84 and Cronbach’s alpha coefficient was .84 (Teeranut 
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Harnirattisai et al., 2006).  

The investigator adapted the SEE to fit the concept of physical activity to 

older Thai people. The SEE was modified and renamed SEPA by replacing the term 

“exercise” with “physical activity”. The SEPA focuses on self-efficacy as it relates to 

the ability to maintain participation in physical activity in the face of high, moderate 

and low obstacles. Low obstacles for physical activity included conditions such as the 

weather, lack of interest, exercising alone, and feeling depressed. Moderate obstacles 

for physical activity included lack of enjoyment, preoccupation with other activities, 

tiredness, and stress.  Pain associated with participation was considered a high 

obstacle for physical activity.  The participants used a scale from 0 (not confident) to 

10 (very confident) to describe the level of confidence in their ability to participate in 

physical activity for 10 minutes, 3 times a day. The scales are scored by finding the 

sum of the numerical ratings for each response and dividing by the number of 

responses. Thus, the total possible score for SEPA ranged from 0 to 90. Higher scores 

indicate a higher level of self-efficacy for physical activity. The scores were classified 

into three categories, using a proportional method as follows:      

1) Low - the sum of individual scores up to 30.00.  

2) Moderate - the sum of individual scores from 31.00 to 60.00. 

3) High - the sum of individual scores greater than 60.00. 

Construct validity was confirmed by confirmatory factor analysis (results are 

presented in the subtopic of model assessment measurement in Chapter IV). The 

reliability of the Thai version of the SEPA questionnaire was tested in this study by 

320 older Thai people. Cronbach’s alpha coefficient was 0.92.  
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 3.4.4 Positive Outcome Expectation for Physical Activity (POEPA)   

 Positive outcome expectation was measured using the POEPA, a modified 

version of the Outcome Expectations for Exercise Scale-2 (OEE-2) (Resnick, 2005), 

with permission from the original author. The OEE-2 was developed from the original 

Outcome Expectations for Exercise (OEE) (Resnick et al., 2000). The OEE-2 focuses 

on the positive and negative consequences of exercise for older adults and is 

conceptually consistent with Bandura’s definition of outcome expectations (Resnick, 

2005). The OEE-2 was conceptualized to include two subscales, with the original nine 

items serving as positive outcome expectation for the exercise subscale (POEE), and 

four new items as negative outcome expectation for the exercise subscale (NOEE). 

The POEE was translated into Thai by Teeranut Harnirattisai and colleagues (2006). 

The items within the positive section are more appropriate to the assessment of the 

positive outcomes of the physical (5 items) and psychological (4 items) domains.  

 The construct validity of the positive section of the OEE-2 was confirmed by 

confirmatory factor analysis. The path coefficients of the POEE subscales ranged 

from .69 to .87, and the model fit the data (Resnick et al., 2000); Resnick, 2001b; 

Resnick et al., 2004). The criterion-related validities of the POEE subscale and the 

OEE-2 scale were significantly related to exercise, with Pearson correlation values of 

.32 and .38, respectively (p<.05) (Resnick, 2005). With regards to reliability, the 

original OEE-2 scale was initially tested using structural-equation modeling with a 

group of 161 older adults living in a retirement community (Resnick, 2005). There 

was sufficient evidence for reliability of the OEE-2 based on the internal consistency 

of the POEE whose alpha coefficient was 0.93 (Resnick, 2005). The reliability of the 

POEE based on R2 values ranged from 0.42 to 0.77 (Resnick et al., 2001). The 
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internal consistency of the POEE reported alpha coefficient values from 0.70 to 0.95 

(Resnick and Spellbring, 2000; Resnick, 2001a; 2001b; Resnick and Nigg, 2003; 

Resnick et al., 2004; Gee, 2005; Teeranut Harnirattisai et al., 2006), and test-retest 

reliability yielded a correlation of 0.61 to 0.76 between the two testing periods 

(Resnick, 2001a; 2001b; Teeranut Harnirattisai et al., 2006). 

The researcher adapted the OEE-2 to fit the concept of physical activity to 

older Thai people. The positive section of the OEE-2 was modified and renamed 

POEPA by replacing the term “exercise” with “physical activity”. POEPA focuses on 

the perceived positive outcome expectation of participation in physical activity for 10 

minutes, 3 times a day. The respondents were asked “what do you perceive as the 

benefits of the physical activity which you participated in for at least 10 minutes, 3 

times a day”. The modified questionnaire consisted of 9 items. The items within the 

positive section were more appropriate to the assessment of the positive outcomes of 

the physical (5 items) and psychological (4 items) domains. A Likert scale was used 

in the questionnaire and responses consisted of; 1 (strongly disagree), 2 (disagree), 3 

(neither agree nor disagree), 4 (agree), and 5 (strongly agree). The scores were 

assessed by summing the numerical ratings for each response and dividing that 

number by the number of responses. Thus, the total scores represent the positive 

outcome expectation for physical activity. The total possible score of the POEPA 

ranged from 9 to 45 with a higher score indicating a higher level of positive outcome 

expectation for physical activity. These scores were classified into three categories, 

using a proportional method as follows:      

1) Low - the sum of individual scores up to 22.00.  

2) Moderate - the sum of individual scores from 22.00 to 33.00. 
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3) High- the sum of individual scores greater than 33.00. 

Confirmatory factor analysis was used to confirm validity of the instrument 

(results are presented in the subtopic, model assessment measurement in Chapter IV). 

The reliability of the POEPA questionnaire reported a Cronbach alpha coefficient of 

0.86 in 320 older Thai people in this study.  

  
3.4.5 Negative Outcome Expectation for Physical Activity (NOEPA)  

 Negative outcome expectation was measured using the NOEPA, a modified 

version of the negative section of the OEE-2 (Resnick, 2005), with permission from 

the original author. The OEE-2 was selected because the items developed in that study 

were based on an outcome expectation concept of SCT (Resnick, 2005). Four 

negative outcome expectation items were included in a section of the OEE-2. Two 

items referred to physical outcomes and another two referred to psychological 

outcome expectations. Construct validity of the NOEE was confirmed by 

confirmatory factor analysis (Resnick, 2005). Criterion-related validities of the NOEE 

subscale, and the OEE-2 scale were significantly related to exercise as seen in Pearson 

correlations of .34 and .38, respectively (p<.05) (Resnick, 2005). There was sufficient 

evidence for reliability of the OEE-2 based on the internal consistency of the NOEE, 

whose alpha coefficient was 0.80 (Resnick, 2005).  

 The researcher translated and adapted the OEE-2 to fit the concept of physical 

activity for older Thai people. The OEE-2 was translated into Thai using the back 

translation method (Marin and Marin, 1991). The OEE-2 was modified and renamed 

NOEPA by replacing the term “exercise” with “physical activity”. NOEPA focuses on 

the expected negative outcomes of physical activity participation for 10 minutes, 3 
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times a day. The NOEPA contained 4 items.  A Likert scale was used in the design of 

the questionnaire with possible responses as follows; 1(strongly disagree), 2 

(disagree), 3 (neither agree nor disagree), 4 (agree), and 5 (strongly agree). The scores 

were assessed by summing the numerical ratings for each response and representing 

the negative outcome expectation for physical activity. The total possible score of the 

NOEPA ranged from 4 to 20. A higher score indicates a higher level of negative 

outcome expectation for physical activity. These scores were classified into three 

categories using a proportional method as follows:  

 1)   Low - the sum of individual scores up to 10.00.  

2) Moderate - the sum of individual scores from 10.00 to 15.00. 

3) High - the sum of individual scores greater 15.00. 

 The NOEPA was validated by three geriatric experts including one physician in 

geriatric physical activity and two experts in geriatric nursing. The content validity 

index (CVI) of the NOEPA was 1.00. Confirmatory factor analysis was used to 

confirm the construct validity of the instrument (results are presented in the subtopic, 

model assessment measurement in Chapter IV). In addition, the reliability of the 

NOEPA questionnaire reported a Cronbach alpha coefficient of 0.81 in 320 Thai older 

people. This exceeded the desired criterion of .70 for new scales (Nunnally, 1978).  

 

3.4.6 Social Support for Physical Activity (SSPA) 

Social support was measured using the SSPA, which was adapted from the 

Social Support for Exercise behavior (SSE). The SSE was developed by Sallis and 

colleagues (1987) and was translated into Thai by Thanee Kaewthummanukul (2006). 

The scale was divided into two parts: 1) the Family Support scale: a thirteen-item 
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scale including family participation and involvement factors such as rewards etc;  and 

2) the Friend Support scale: a ten-item scale including categories such as friend 

participation. Both subscales assess how often family and friends provide support to a 

participant for exercise related activities. With respect to validity and reliability, a 

number of studies demonstrated that the criterion validity of the SSE positively 

correlated with vigorous exercise (r= .23 and .46, p<.05) (Sallis et al., 1987; Treiber 

et al., 1991). Additionally, reliability of the Family Support and the Friend Support 

subscales was supported by test-retest reliability (Sallis et al., 1987). Furthermore, 

studies have shown a good internal consistency of the Family and Friend Support 

subscales in adults and older people (alpha = 0.61 to 0.96, and 0.84 to 0.96, 

respectively) (Sallis et al., 1987; Resnick et al., 2002; Wilcox et al., 2003; Sharma et 

al., 2005; Gee, 2005). Moreover, test-retest reliability for the Family and the Friend 

Support subscale was 0.77 and 0.79, respectively (Thanee Kaewthummanukul, 2006).        

 To increase feasibility and reduce recall biases, the investigator slightly 

modified the SSE and renamed it SSPA by replacing the term “exercise” with 

“physical activity”. The SSPA focuses on the frequency of social support from family 

and friends relating to participation in physical activity. Family support refers to older 

peoples’ perception of the frequency of support from family members residing in the 

same address.The support could be in the form of rewards, or co-participation in 

physical activity with the individual in the preceding month. Friend support refers to 

older peoples’ perception of the frequency of support from friends, acquaintances, or 

coworkers. The support could be provided either verbally or physically within the 

previous month. Participants rated items on a 5-point Likert-type scale ranging from 1 

(None) to 5 (Very often). The possible scores ranged from 22 to 110. Higher scores 
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indicated a stronger social support for physical activity. These scores were classified 

into three categories, using a proportional method as follows:      

1) Low - the sum of individual scores up to 51.00.  

2) Moderate - the sum of individual scores  from 51.00 to 80.00. 

3) High - the sum of individual scores greater than 80.00. 

 With regard to this study, construct validity was confirmed using confirmatory 

factor analysis (results are presented in the subtopic, model assessment measurement 

in Chapter IV). The reliability of the SSPA questionnaire reported a Cronbach alpha 

coefficient of 0.86 in 320 older Thai people.  

              
 3.4.7 Thai Environment Support for Physical Activity (TESPA) 

Physical environment was assessed using the TESPA which was adapted from 

the Environmental Supports for Physical Activity Questionnaire (the SIP 4-99 

Research Group, 2002: online). The Environmental Supports for Physical Activity 

Questionnaire (ESPA) consists of two categories: social environment and physical 

environment. In the present study, only the physical environment is mentioned. It was 

composed of two sets: one set of 7 items focused on neighborhood-level variables, 

and a second set of 5 items focused on community-level variables. “Neighborhood” is 

defined as the area within a 10-minute walk from the respondent’s home, and 

“community” is defined as the area within a 20–minute drive from the respondent’s 

home. Additionally, the instrument includes social and physical environment items. A 

study demonstrated a good degree of coefficience in the rural and urban respondents 

for this instrument (Brownson et al., 2004).  In addition, a group of studies 

demonstrated that the kappa values for neighborhood and community items of ESPA 
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were -.02 to 0.37 and -0.07 to 0.25, respectively (Kirtland et al., 2003). Likewise, a 

study demonstrated that test-retest reliability for both the neighborhood subscale and 

community subscale ranged from .42 to .74 and .28 to .56 respectively (Kirtland et al., 

2003). The values for Intraclass Correlation (ICC) for the neighborhood variable were 

between 0.39 and 0.87 and the values for ICC for community variables were between 

0.42 and 0.65 (Brownson et al., 2004). 

The researcher translated and modified the ESPA and renamed it TESPA 

taking into account older Thai peoples’ physical activity habits and the physical 

environment of Thailand.  The ESPA was translated into Thai using the back 

translation method (Marin and Marin, 1991). The ESPA was modified to TESPA by 

replacing the term “exercise” with “physical activity”. TESPA focuses on the physical 

environment including home, neighborhood, and community environments. Home 

environment refers to participants’ perceptions on the convenience and safety of their 

home environment (inside and around their home) as it relates to participation in 

physical activity. Neighborhood environment refers to participants’ perceptions of 

supports and barriers to physical activity in their neighborhood. Community 

environment refers to older people’s perceptions of supports and barriers to physical 

activity in their community. The TESPA was conceptualized to include 3 subscales: 

six items serving as neighborhood and community environment, and four new items 

as home environment. A Likert scale was used to assess the physical environment 

variable. Possible responses were 1 (strongly disagree), 2 (disagree), 3 (neither agree 

nor disagree), 4 (agree), and 5 (strongly agree). The total score was assessed by 

summing the numerical ratings for each response. The discouragement items were 

reverse scored (strongly disagree = 5, disagree = 4, neither agree nor disagree = 3, 
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agree = 2, and strongly agree = 1). The possible scores ranged from 10 to 50. Higher 

scores indicate that an individual perceived greater support for physical activity in 

their physical environment. These scores were classified into three categories, using a 

proportional method as follows:      

1) Low - the sum of individual scores up to 23.00.  

2) Moderate - the sum of individual scores from 23.00 to 36.00. 

3) High- the sum of individual scores greater than 36.00. 

 Content validity of the final 10-items of the TESPA in this study was 

evaluated by three geriatric experts including one physician in geriatric physical 

activity, one expert in geriatric community nursing, and one expert in geriatric 

nursing. The CVI of the TESPA was .92. Construct validity was confirmed by 

confirmatory factor analysis (results are presented in the subtopic, model assessment 

measurement, in Chapter IV). The reliability of the TESPA questionnaire reported a 

Cronbach alpha coefficient of 0.77 in 320 Thai older people. This exceeds the desired 

criterion of .70 for new scales (Nunnally, 1978).  

   

    3.4.8 International physical activity questionnaire-long form (IPAQ-L) 

Physical activity was assessed using the IPAQ-L. The IPAQ-L was developed 

by Booth and the International Consensus Group for the Development of an 

International Physical Activity Questionnaire at the WHO in 1998. The IPAQ-L was 

designed for research that requires a comprehensive evaluation of daily physical 

activity (Craig et al., 2003). The IPAQ-L includes 5 sections: work-related physical 

activity, transport-related physical activity, leisure time physical activity, domestic 

activities, and time spent sitting during the previous 7 days. The IPAQ-L identifies the 
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frequency and duration of vigorous and moderate physical activity involved in work-

related activities, domestic activities, and leisure-time physical activities. For 

transportation related activities, the actual time spent was used as the criterion. The 

items are structured to provide separate, domain-specific scores for walking, moderate 

physical activity and vigorous physical activity. Additionally, the concurrent validity 

of the IPAQ-L with the International physical activity questionnaire-short form 

(IPAQ-S) was revealed to be reasonablely parallel, with a correlation coefficient of 

over .70 (Craig et al., 2003).   The criterion validity of IPAQ-L was correlated with 

the accelerometer, based on Spearman’s coefficients, and ranged from 0.05 to 0.52 

(Craig et al., 2003). Moreover, numerous studies testing the test-retest reliability of 

the IPAQ-L revealed a Spearman correlation coefficient ranging from 0.63 to 0.91, 

which indicated good repeatability (Craig et al., 2003; Meriwether et al., 2006). 

The IPAQ-L was selected and slightly modified in order to describe physical 

activity among older Thai people. The IPAQ-L was chosen because it can be expected 

to have lower levels of recall bias than instruments attempting to measure physical 

activity occurring over longer periods of time, such as months, or years. In addition, 

the IPAQ-L assesses the frequency, intensity and duration of all daily physical 

activities. Although the IPAQ-L criterion is limited for adults 15-69 years of age, 

other studies have reported using the IPAQ-L in studies involving people 60 years and 

over (Timperio et al., 2004; Yazigi and Armada-da-Silva, 2007).  

 The researcher translated and adapted the IPAQ-L to fit the habits of older 

Thai people. The IPAQ-L was translated into Thai and includes 5 parts: work-related 

physical activity, transport-related physical activity, leisure time physical activity, 

domestic activities, and time spent sitting during the previous 7 days. However, the 
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questions relating to time spent sitting are not used in the present study since this 

study does not consider sitting a type of physical activity. Thus, the IPAQ-L used in 

this study is limited to 25 items. Total physical activity equals the MET score which is 

the sum of minutes spent in each domain multiplied by the MET value (Craig et al., 

2003).  Scores lower than 600 MET-minutes/week refer to a low level of physical 

activity, while scores greater than 600 MET-min/week to moderate, and scores of at 

least 3000 MET-minutes/week to a high level of physical activity.   

  Content validity of the final 25-items of IPAQ_L in this study was 

determined by three experts including one physician in geriatric physical activity and 

two experts in geriatric nursing. The CVI of the IPAQ_L was .96. The reliability of 

the IPAQ-L questionnaire had a reported stability of 0.77 in 30 older Thai people. 

 
4. Protection of human subjects 

This study was conducted with the approval of the Chulalongkorn University 

Institutional Review Board (IRB). Both written and verbal informed consent was 

obtained in Thai on the same date as the data collection. The informed consent form 

explained the purpose of the study, benefits, risks, the types of questionnaires and 

tasks to be completed, and the length of time needed to complete the interview. In 

particular, it explained about risk prevention and treatment when the risk may occur 

during the interview or when collection of data is taking place.  

 Permission was obtained from participants prior to data collection. At the 

setting, the participants were informed about the purpose of the study and their right 

to refuse participation. If participants chose not to answer the questionnaire, they 

could withdraw from the study at any time without penalty. They were also notified 
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that their relationship with the health care team would not be affected. Their names 

were not used; instead, a code number was used to ensure confidentiality. There was 

no harm to the participants in this study.  

 
5. Pilot study 

The pilot study was carried out in October 2008. The aims of the pilot study 

were to assess the feasibility of using the proposed instruments, to assess 

psychometric properties, and to evaluate data-collection procedures.  It provided an 

opportunity to test the instructions and the translated instruments including IPAQ-L, 

NOEPA, and TESPA. These three instruments were used for the first time with older 

Thai people.  

After obtaining ethical approval from the IRB, Chulalongkorn University, 

consent was obtained from the directors of 2 primary care units, in two villages, to 

conduct the pilot study. Participants were older Thai people who met the following 

inclusion criteria; 60 years of age and over and cognitively capable of answering 

questions accurately. Convenience sampling was employed to recruit a sample of 15 

older people from each setting. After the participants were identified and 

introductions were made, the investigator explained the objectives of the study. They 

were informed of their rights; if the subject was willing to participate in the pilot 

study they would be asked to sign a consent form. The participants were then asked to 

complete the questionnaire and to evaluate the clarity and appropriateness of the 

questions. The investigator recorded the time spent to complete the questionnaires, 

administration issues associated with the questionnaire and suggested improvements. 

They were interviewed at their homes or at a local temple, whichever suited them. 
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Each participant was given a handkerchief as a token of appreciation for their 

participation.    

 Inferential statistics were used to determine the reliability of the instruments. 

Data was analyzed using the statistical package SPSS-PC. Alpha was set at .05 for 

significance. The SEPA, POEPA, NOEPA, SSPA, TESPA instruments were assessed 

for internal consistency using Cronbach’s alpha reliability coefficient.   The IPAQ-L 

measurement was assessed for stability by test-retest over two weeks using the 

Spearman correlation coefficient.   

 The participants were older people, with a mean age of 70 + 4.19 years. Most 

participants were female (76.7%), married (53.3%), had elementary education (80%), 

employed (62.6%), with a household income of less than 5,000 Baht per month 

(approximately US $147) (76.7%). A total of 90 % reported living with a spouse and 

/or child or grandchild. A substantial proportion (63.3%) lived in urban areas and had 

lived on average 44.6 years in their current home. Of the sample, more than half 

reported sufficient physical activity levels (50%), whereas 20% had a low physical 

activity level. A total of 23.3% reported not having health problems, while 16.7% 

suffered hypertension. The most frequent type of physical activity reported was 

household related activity, followed by leisure time activity, transportation related 

activity, and occupational activities. 

 Psychometric properties of all the instruments had acceptable scores. The 

reliability coefficients of all scales ranged from 0.73 to 0.88 as shown in table 3.2. 

The POEPA measurement had the highest reliability (α =.88). Moreover, results of 

the pilot study demonstrated that respondents took between 65 and 80 minutes to 
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complete the questionnaire. The measurements were culturally appropriate for older 

Thai people and the procedures were followed without any issues. 

 
Table 3.2: Psychometric properties of the instruments used in the pilot study (n=30) 

and main study (n=320) 

Instruments Test- Coefficient alpha 
 retest 

reliability
 Pilot study 

(N=30) 
 Main study 

(N=320) 
• Self-efficacy for Physical Activity - .87 .92 

• Positive Outcome Expectation for 

Physical Activity 

- .88 .86 

• Negative Outcome Expectation for 

Physical Activity 

- .76 .81 

• Social Support for Physical 

Activity 

- .84 .87 

• Thai Environment Support for 

Physical Activity 

- .73 .77 

• International Physical Activity 

Questionnaire-Long version 

.77 - - 

  
Prior to gathering data, two research assistants, nursing graduates with 

master’s degrees who had previous research experience, were trained to interview 

participants who met the criteria. The research assistants were instructed and tested to 

confirm their understanding of sample criteria, definitions, and base concepts of each 

questionnaire until a satisfactory level had been reached at the discretion of the 

investigator. Each research assistant and the investigator interviewed 5 samples and 

inter-rater reliability was assessed. Agreement between the research assistants and the 

investigator ranged from 78-92%, with an average agreement of 87%.  
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6. Data collection  

 Data were gathered from December 2008 to April 2009. Data were only 

collected after obtaining approval from the IRB at Chulalongkorn University. The 

following describes the data collection procedures for this study.  

1.  The investigator conducted a pilot study to test the reliability of the 

proposed instruments with 30 older Thai people in two villages in Khon Kaen 

province, Thailand. The details were described in the pilot study section of this study.   

2.  Authorization letters were sent to related officers of primary care units, in 

all twelve villages to ask for their consent. After obtaining consent, public health 

nurses of primary care units were asked by the researcher to make an appointment 

with each participant. At a meeting, the researcher informed the nurses about the 

objectives and importance of the study. The questionnaires and data collection 

procedures were discussed and ethical considerations were attended to.     

3.  Based on inclusion criteria, 28 participants were recruited from a name list 

of family folder of each PCU by the investigator and nurses.  If family folders were 

not updated, staff nurses additionaly supported the name list of the participant. An 

extra 2-3 names were selected from each list in case participants were unwilling to 

participate and to take into account dropouts.  

4.  The investigator then contacted the selected participants to take part in the 

study. Prior to the interview, the researcher introduced herself, established rapport, 

explained the purpose of the study, the contributions the participants would make, the 

selection criteria and emphasized the confidentiality or anonymity of the information 

being collected. Nine participants declined the invitation; the investigator politely 

thanked the individuals and selected the next participant from the name list. 
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5.  After agreement had been obtained, the participants were asked to sign a 

consent form. Participants were notified that the interview could be held either at their 

home or at the primary care unit, whichever suited them. In addition, the participants 

were allowed to complete the questionnaires at a time convenient for them. 

6.  Following receipt of the consent form, each participant was screened for 

cognitive impairment using the CMT for 5-10 minutes.  One of the selected 

participants had a mild cognitive impairment with a score of 10; the investigator 

ceased the interview and consulted the primary care unit’s public health nurse to 

assess the cognitive consequence and to provide appropriate intervention and 

treatment. 

7.  The interview process was divided into 3 sections each section taking 

approximately 15-20 minutes to complete. A 5- minute rest was given after 

completing each section. Participants were initially asked to complete the 

questionnaire on personal data, physical environment, and social support, followed by 

questionnaires on self-efficacy, positive outcome expectations and negative outcome 

expectations. Finally, participants were interviewed to assess their physical activity 

level. The interview took approximately 65 to 80 minutes to complete. 

8.  During data collection, three participants declined to continue with the 

questionnaire due to inconvenience; the investigator stopped the interview 

immediately and informed participants of their rights to refuse or withdraw from the 

study at any time without penalty.    

9.  After completing the questionnaire, each participant received a 

handkerchief in appreciation for their participation. Thus, data from 332 participants 

were collected and used in this study. 
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7. Data analysis 

 Data analysis included the application of descriptive and inferential statistics. 

Descriptive statistics (i.e. frequency, percentage, range, mean, and standard deviation) 

were applied to delineate characteristics of the sample, and examine the distribution 

of demographic variables and the variables of interest in this study using the 

Statistical Package of the Social Science for Personal Computer (SPSS/PC) version 

13. LISREL 8.53, a structural equation modeling program, was used to answer 

research questions. An alpha level of .05 was selected as the accepted level of 

significance for this study. The processes used for data analysis are described in the 

following section.  

 1. Preparation of data for analysis: Missing data and outliers were determined to 

prevent compromised analytic power and non-response bias by the researcher. The 

data was cleansed to prevent random and systematic errors (e.g. typing or coding the 

wrong value) using descriptive statistics. A total of 332 questionnaires were selected 

for accuracy of data. The amount of missing data was analyzed using the missing 

value analysis technique in SPSS. A univariate statistic was used to examine the 

amount of missing value on each study variable. A missing range of 0.31 to 0.63% 

was found in the study variables; this represented a value of less than 5% (Tabachnick 

and Fidell, 2007). However, the statistical analysis showed that one case with a single 

or more than one missing value on friend support (n=1) was deleted, leaving 331 

cases for analysis.   

  According to IPAQ Research Committee guidelines, the physical activity 

scores were processed to reduce data comparability. Data processing functions first by 

excluding outlier data related to the responses regarding duration. The maximum 
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values of the total sum of all walking, moderate and vigorous “walk” time (more than 

960 minutes), and/or the day variable (more than 7 days), were excluded (7 cases) 

from analysis. Finally, two cases were excluded by the truncation process due to the 

total duration value being more than 3 hours per activity (180 minutes). 

 Univariate outliers were examined using box plots. Family support, friend 

support, and physical activity scores had a large number of outliers reflecting that 

their scores were prepared for analysis. Multivariate outliers were examined using the 

Mahalanobis Distance analysis. Multivariate outliers were determined by chi-square 

values (36.123) that were significant at p<.001 with the respective degrees of freedom 

which was equal to the number of variables examined (Hair et al., 2006). These 

measures indicated the observation’s distance in multidimensional space from mean 

center of all observations on a set of variables (Hair et al., 1998, 2006). After data 

analysis, two cases were identified as multivariate outliers. Therefore, 320 cases 

remained after the multivariate outliers were deleted.  

 2. The samples’ characteristics were analyzed using descriptive statistics.  

 3. The assumptions underlying multivariate analysis for structural equation 

modeling were tested, including normality, homoscedasticity, the linearity of 

relationship and multicollinearity. 

 4. The measurement model was evaluated to verify that the theoretical 

constructs were accurately represented by observed variables using confirmatory 

factor analysis. Separate measurement models were tested for each latent variable. 

According to Jöreskog and Sörbom (1996), there are two methods to assess the 

measurement model, overall fit and measurement model fit. The overall model fit is 

indicated by chi-square value (χ2), relative or normed χ2 (χ2/df) and goodness of fit 
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indices. If the goodness of fit index (GFI) and adjusted goodness of fit index (AGFI) 

are greater than 0.9, the root mean square residual (RMR) is close to zero (Hair et al., 

1998) and normed χ2 is less than 2 (Pedhazur and Schmelkin, 1991), this indicates a 

good fit. To determine measurement model fit, the observed variable loading related 

to the construct and the relationship among indicators and the construct were 

examined. The square multiple correlation (R2), which is the proportion of variance in 

the observed variable that is accounted for by the latent variables for which it is an 

indicator, were examined. 

 5. Once it was determined that the measurement model fit the data, the 

hypothesized model was then analyzed. In the proposed model, there were three 

exogenous variables (age, social support, and physical environment) and three 

endogenous variables (self-efficacy, positive outcome expectation, and negative 

outcome expectation). In this step, path coefficient and R2 were estimated and the 

effects of the independent variable on dependent variables were determined to answer 

the research questions and test the hypotheses. The goodness-fit-indices were used to 

determine whether the model adequately fit the data. 

 
  
  

 
  



CHAPTER IV 
 

RESULTS 
 
 
 

 This chapter presents the findings of the study. Firstly, it presents the 

characteristics of the study sam ple.  Then, the characteristics of  the study variables  

and the prelim inary analysis are illustrat ed. Finally, principal analyses including 

model testing and hypothesis testing are presented.  

 
1. Characteristics of the study sample 

 Participants’ ages ranged from 60 to 94 years and half  of  the partic ipants 

(50.0%) were between 60-69 years old. Fem ale participants accounted for 64.4% of 

the to tal.  55% of  the  participan ts were married.  Mo st of  the participan ts wer e 

Buddhist (99.4%) and had com pleted elementary education (75.6%).  More than half 

of the participants were em ployed (58.1%). A total of 35% of e mployed participants 

were still working in the agricultural sector.  Up to two-thirds had a household income 

of less than 5,000 Baht per m onth (65%), while only 1.9% reported an incom e above 

30,000 Baht per month. Regarding health status, 66.6 % of the participants expressed 

that they suffered health problem s; join t pain (12.2%), hypertension (11.9%), and 

hypertension and diabetes mellitus (7.8%), respectively (Table 4.1). Regarding type of 

living arrangement, shared accommodation was the m ost frequently reported (92.8%) 

(Table 4.1) with an average of 4.11 pers ons (SD = 1.77) ( Table 4.2) per household. 

Nearly eighty percent (79.4%) of the partic ipants did not take care of other fam ily 

members, whereas approxim ately twenty one percent (20.6%) did take care of a  

grandchild under 7 or a disabled person. More  than half of the participants (55.6%)  
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did not take part in senior s’ club activities, while 44.4% were members of one for a 

median of 25.5 m onths (n = 142, SD = 29.69)  (Table 4.2).  A substantial proportion 

(61.9%) lived in a m unicipal area and stayed in their own residences. Regarding style 

of residence, 62.2% lived in a two storey house or a raised house for an average of 

19.93 years (SD = 3.11) (Table 4.2).  

Table 4.1 Demographic characteristics of the study samples (n = 320) 
 

Demographic characteristics n % 

Age (years)  
60-69 160 50.0
70-79 126 39.4
> 79 34 10.6

  
Gender   

Male 114 35.6
Female 206 64.4

  
Marital status  

Married 176 55.0
Single 13 4.0
Widowed 126 39.4
Separated 5 1.6

  
Religion  

Buddhist 318 99.4
Muslim 2 0.6

  
Education  

No formal education 25 7.8
Elementary education 242 75.6
Secondary education 35 10.9
Vocational education 6 1.9
Bachelor’s degree or higher  12 3.8
  

Employment  
Retired    134 41.9
Working  186 58.1

 Type of employment (n=186)  
Agriculture 112 35.0
Trade 37 11.6
Part time or casual employment 14 4.4
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Table 4.1 (con’t) 
 

Demographic characteristics n % 

                 Small business/ self-employed 11 3.4
                 Labor  10 3.1
                 The committee for local administration organization 2 0.6
  
Income  (Baht per month)  

 Less than 5000  208 65.0
   5,001-10,000  76 23.7
 10,001-20,000  22 6.9
 20,001-30,000  8 2.5
 More than 30,000  6 1.9

  
Health problems   

  No health problems 107 33.4
  Past/Current health problems  213 66.6
      Type of health problem (more than 1 problem) (n=213)   

• Joint pain 39 12.2
• Hypertension(HT) 38 11.9
• Hypertension and DM 25 7.8
• Hypertension and joint pain 18 5.6
• Diabetes Mellitus(DM) 16 5.0
• Respiratory problems: asthma, tuberculosis,   13 4.1
• Cardiovascular problems, HT, and DM 9 2.8
• Hypertension, joint pain, and DM 8 2.5
• Cardiovascular problems and DM 7 2.2
• Cardiovascular problems 6 1.9
• Hyperlipidemia   6 1.9
• Visual problems 5 1.6
• Cardiovascular problems, HT, joint pain, and DM 4 1.3
• Joint pain and DM 4 1.2
• Cardiovascular problems, HT, and joint pain 3 0.9
• Hypertension and visual problems 2 0.6
• Hypertension, visual problems, and DM 2 0.6
• Others(Not specified) 8 2.5
  

Living arrangement  
 Living alone 23 7.2
 Shared accommodation 297 92.8

    Cohabitants (n=297)  
Spouse 33 10.3
Child and grandchild 170 53.1
Spouse and child/grandchild 94 29.4
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Table 4.1 (con’t) 
Demographic characteristics n % 

Taking care of a grandchild under 7 or a disabled person  
 No   254 79.4
 Yes   66 20.6
  
Member of a Seniors’ club  
 Not a member/Do not participate  178 55.6
 Participate   142 44.4
  
Location of home  

 Municipal area 198 61.9
 Non-municipal area  122 38.1

  
Characteristics of home  
    One level 121 37.8
    Two storey or raised house 199 62.2
 
  Table 4.2 Descriptive statistics of the participant characteristics  

Characteristics Min-Max Mean 
(SD) 

Median Skewness 
(SE=.14) 

Kurtosis 
(SE=.27) 

Number of cohabiting 
family members    
(n=297) 
 

1-11 4.11 

(1.77) 

4.0 .41 .52 

Number of grandchildren 
under 7 or disabled 
persons cared for (n=66) 
 

1-3 1.4 

(0.55) 

     1.0 .93 -.14 

Period of time spent in a 
seniors’ club (months) 
(n=142) 
 

1-240 33 

(29.69) 

25.5 3.11 16.91 

The length of time in 
current residence (years) 
(n=320)  

0.50-83.50 19.9 3 

(3.11) 

 30.0 .67 -.17 

 

2. Characteristics of the study variables 

 The current study includes behavioral variables (physical activity), personal 

variables (self-efficacy, positiv e outcome expectation, negative outcom e expectation, 

and age), and environmental variables (social support and physical environment). This 
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section presents descriptive statistics for behavioral variables of the respondents 

followed by personal and environmental variables. 

 2.1 Behavioral variable 

  2.1.1 Physical activity  

 The physical activity score or total ener gy expenditure is a continuous indicator 

calculated as the median MET-minutes/week of physical activity. METs are multiples 

of the resting metabolic rate and a MET-minute is computed by multiplying the MET 

score of an activity by the m inutes pe rformed (Craig et al., 2003). Table 4.3 

demonstrates that the physical activ ity score ranged from 0 to 2,203.50 MET-

minutes/week with a m edian of 849.25 ( ×= 873.52, SD = 438.63). The skewness 

coefficient (.26) was slightly positive i ndicating a nor mal distribution. This also 

indicates that the majority of the subjects reported a moderate physical activity score. 

In addition, the kurtosis statistic of - .52, a va lue close to zero, indicates a close 

proximity to a norm al distribution. Based on the IP AQ research comm ittee 

recommendations, 67.5% of the participants of this study met moderate level physical 

activity and 32.5% engaged in a low leve l of physical activ ity (Table 4.4). 

Furthermore, 80.6% of particip ants who lived in the easte rn region participated in  

moderate level physical activity.  

Table 4.3 Descriptive statistics for physical activity (n=320) 
 

Variables Mean 
(SD) 

Median Possible 
range 

Actual 
range 

Skewness 
(SE=.14) 

Kurtosis 
(SE=.27) 

       
Physical activity  873.52 

(438.63) 
849.25 0- highest 

possible 
0 -2,203.5 .26 -.52 
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Table 4.4 Proportion of subjects meeting IPAQ research committee recommendations 
results in each region (n=320) 

 
Region   Level of physical activity  

N (Percent) 
 Low   

( <600 MET-min/week) 
Moderate  

( 600-3,000 MET-min/week) 
High   

( > 3,000 MET-min/week) 
Northern 11 (21.1) 42 (78.9) - 
Southern 15 (29.6) 34 (70.4) - 
Central 20 (38.5) 32 (61.5) - 
Northeast 22 (39.4) 35 (60.6) - 
Eastern 10 (19.4) 44 (80.6) - 
Western 12 (21.2) 43 (78.8) - 

Total          104 (32.5) 216 (67.5) - 

 
 In addition, the physical activity scores or MET sc ore, was calculated for 4 

categories including occupation, transportati on related, household chores, and leisure 

time physical activity.  Table 4.5  shows the participation of subjects in each type of 

activity. Household activities had the highe st level of partic ipation, f ollowed by 

transportation related activities, leisure, and occupation, respectively.  

 The median MET scores were highes t for household activity and lowest for 

occupation related activities (Table 4.5). Approxim ately 87 percent of participants 

reported participation in house hold activities, with a median total energy expenditure 

of 232.50 (×=261.19, SD = 211.77) MET-minutes/week. 75% of participants reported 

engaging in leisure-time physical activities, with a median total energy expenditure of 

231.00 (×= 298.38, SD = 297.94) MET-m inutes/week. Participants who participated 

in transport-related physical activity (76 %) stated a m edian to tal physical activity 

score of 99.00 ( ×= 144.75, SD = 140.60) MET-m inutes/week. F urthermore, 

approximately 54% of the subjects who perf ormed occupational physical activities (n 

= 174) reported a median total energy expenditure of 49.50 (×= 168.48, SD = 230.81) 

MET-minutes/week.  
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Table 4.5 Proportion of subjects who participated  in physical activity and analysis of 
MET score (n=320) 
 

Type of  n (%) MET(MET-minutes/week)  

Physical activity*  Mean (SD) Median Actual range
     

Occupation 174 (54.4) 168.48 (230.81) 49.50 0-2,079.00 

Transportation 243 (76.0) 144.75 (140.60) 99.00 0-  615.00 

Household  278 (86.9) 261.91 (211.77) 232.50 0-1,365.00 

Leisure time 240 (75.0) 298.38 (297.94) 231.00 0-1,680.00 
    

 Note* = one person could give more than one answer 

 Data in table 4.6 depict the statistics associated with each  type of physical 

activity. Closer examination reveals that the majority of participants expended energy 

in household related activities. Both indoor and outdoor chores were associated with 

moderate-intensity activity (n=250 and 198, respectively), while leisure tim e and 

occupation related activity were considered  vigorous-intensity activities (n=11 and 

12, respectively). The most common househol d activity reported was indoor chores, 

such as cleaning and food preparation, both co nsidered moderate-intensity activities. 

For occupation related activity (n=174), the most common reported were considered 

moderate-intensity activities (n=104). The most frequently perform ed l eisure tim e 

activity was walking (n=199), while only a sma ll number of participan ts took part in 

vigorous-intensity activities (n=11).  
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Table 4.6 Proportion of subjects who participated in each type of physical activity  
 

Type of  Intensity Number  
physical activity  and activity  

Occupation* • Vigorous intensity           12 

(n=174) • Moderate intensity         104 

 • Walking            13 

   

Transportation* • Cycling            62 

(n=243) • Walking          230 

   

Household* • Vigorous intensity           21 

(n=278) • Moderate outdoor chores          198 

 • Moderate indoor chores           250 

   

Leisure time* • Walking          166 

(n=240) • Vigorous intensity           11 

 • Moderate intensity         140 

               Note* = one person could give more than one answer 

2.2 Personal variables 

  2.2.1 Self-efficacy 

   Data in table 4.7 depict the total scores of self-efficacy which ranged from 

4 to 89, with a m ean of 45.72 (SD = 19.07).  The skewness value ( .12) indicates that 

the majority of respondents had a moderate self-efficacy score, however the kurtosis 

value (-.76) showed a flat distribution. Re garding subscales, the total sum score of 

self-efficacy for low obstacles ran ged from  1.00 to 10.00 while perceived self-

efficacy for m oderate and high obstacles varied from  0.00 to 10.00. The m eans of 

low, moderate and high obstacles were  6.14 (SD = 2.15), 4.57 (SD = 2.51), and 2.90 

(SD = 2.44), respectively. Self-efficacy for lo w and m oderate obstacle values were  

normally skewed (-.15 and .27), which indicates that most participants had a moderate 
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level of self -efficacy. In addi tion, the kurtosis of self-effi cacy for low and m oderate 

obstacles had a flat or platykurtic distribu tion (-.74 and -.83, respectively). Moreover , 

the self-efficacy for high obstacles was highly positively skewed (.87), which  

indicates that most of the study  samples had a low level of self-efficacy . The kurtosis 

value (.19) was reasonably normally distributed. 

Table 4.7 Descriptive statistics for self-efficacy (n=320) 
 
Self-efficacy  Mean 

(SD) 
Median Possible 

range 
Actual 
range 

Skewness 
(SE=.14) 

Kurtosis 
(SE=.27) 

 

level 
 
 

        
• self-efficacy 
for low 
obstacles  

6.14 
(2.15) 

 6.25 0-10 1-10 -.15 -.74 Moderate 

• self-efficacy 
for moderate 
obstacles 

4.57 
(2.51) 

 4.25 0-10 0-10 .27 -.83 Moderate 

• self-efficacy 
for high 
obstacles 

2.90 
(2.44) 

 2.00 0-10 0-10 .87 .19 Low 

Total  45.72 
(19.07) 

45.00 0-90   4-89 .12 -.76 Moderate

  

 2.2.2 Positive outcome expectation  

   Data in table 4.8 reveal that th e total of positive outcom e expectation 

scores including both physical and psychological outcom es ranged from  20 to 45, 

with a m ean of 36.50 (SD = 5.53) . The skew ness (-.37) and kurtosis (-.51) values 

were negative which indicates tha t most of  the sam ples had high scores  for positive 

outcome expectation regarding physical activity and a varian ce of score as seen in  a 

normal distribution. In addition, the total sum score for physical positive outcome 

expectation ranged from 2.20 to 5.00, with  a mean of 4.02 (SD = .65). The skewness 

(-.23) and kurtosis (-.74) values were negativ e which indicates that m ost subjects had 
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a m oderate score for positiv e ph ysical outcome expectation regarding physical 

activity with a flat distribution.  

 Furthermore, the total psychological positive outcom e e xpectation ranged 

from 2.25 t o 5.00, with a m ean of 4.10 (S D = .67). The sum score was negatively 

skewed (-.57), indicating that most samples had high scores for positive psychological 

outcome expectation regarding physical activity.     The kurtosis value (-.21) however, 

was reasonably normally distributed. 

Table 4.8 Descriptive statistics for positive outcome expectation (n=320) 
 
Positive outcome 

expectation  
Mean 
(SD) 

Median Possible 
range 

Actual 
range 

Skewness 
(SE=.14) 

Kurtosis 
(SE=.27) 

level 

        
• Physical 

outcome 
expectation  

4.02 
(.65) 

 4.00 1-5   2.20-5.00 -.23 -.74 High 

• Psychological 
outcome 
expectation 

4.10 
(.67) 

 4.25 1-5   2.25-5.00 -.57 -.21 High 

Total  36.50 
(5.53) 

37.00 9-45 20.00-45.00 -.37 -.51 High 

  

 2.2.3 Negative outcome expectation 

  Data in table 4.9 illustrate that th e total of negative outcom e expectation 

scores including both physical and psychological outcome ranged from 4 to 20, with a 

mean of 9.31 (SD = 3.78). The skewness value (.56) was positiv e which indicates that 

most of the respondents had a low score fo r negative outcom e expectation regarding 

physical activity, but the kurtosis value (- .39) was reasonably norm ally distributed. 

Moreover, the total sum score for physical negative outcome expectation ranged from 

1.00 to 5.00, with a m ean of 2.27 (SD = 1.00). The skewness value (.61) was positive 

which indicates that m ost participants had a low score for negative physical outcome 
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expectation concerning physical activity, however the kurtosis value (-.41) wa s 

reasonably normally distributed.  

 Still, the total negative psychologica l outcome expectation ranged from 1.00 

to 5.00, with a m ean of 2.39 (SD = 1.10). Sk ewness values (.63) were positiv e which 

indicates that m ost subjects had a low score for negative psychological outcom e 

expectation regarding physical activity. The kurtosis value (-.37) however, was  

reasonably normally distributed. 

 
Table 4.9 Descriptive statistics for negative outcome expectation (n=320) 
 
Negative outcome 

expectation  
Mean 
(SD) 

Median Possible 
range 

Actual 
range 

Skewness 
(SE=.14) 

Kurtosis  
(SE=.27) 

level 

        
• Physical 

outcome 
expectation  

2.27 
(1.00) 

2.00 1-5 1.00- 5.00 .61 -.41 Low 

• Psychological 
outcome 
expectation 

2.39 
(1.10) 

2.00 1-5 1.00- 5.00 .63 -.37 Low 

Total  9.31 
(3.78) 

9.00 4-20 4.00-20.00 .56 -.39 Low 

  

 2.2.4 Age 

    Data in table 4.10 show that particip ants ranged in age from  60 to 94 

years, with a m ean of 70.07 years (SD = 6.81). The skewness (.59) was positive, 

indicating that most participants were in the low to m oderate age range,  whereas the 

kurtosis value (-.07) illustrated a normal distribution.  

 
Table 4.10 Descriptive statistics for age (n=320) 
 

Variable Mean 
(SD) 

Median Possible range Actual 
range 

Skewness 
(SE=.14) 

Kurtosis 
(SE=.27) 

Age  70.07 
(6.81) 

69.50 60 –upper limit   60 -94 .59 -.07 
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 2.3 Environmental variables 

  2.3.1 Social support  

  Data in table 4.11 show  that total social support scores ranged from 22.00 

to 87.00, with a m ean of 51.68 (SD = 13.59). The skewness (.16) and the kurtosis      

(-.60) values indicate that m ost sa mples had moderate social support when dealing 

with physical activities with a flat distri bution. The mean of the fa mily support score  

was moderate (×  = 29.76, SD = 7.94) with an actual score range of 12.00 to 48.00 and 

was reasonably norm ally distributed (S kewness = .31, and Kurtosis = -.52). 

Furthermore, the m ean of the friend support score was moderate ( ×= 21.91, SD = 

8.32) with an actual sco re range of 10.00 to 45.00 and was positiv ely skewed (.42) 

indicating that most respondents had a low level of support towards physical activity 

from friends. The kurtosis value (-.60) shows a platykurtic distribution. 

 
Table 4.11 Descriptive statistics for social support (n=320) 
 
Social 
support  

 

Mean 
(SD) 

Median Possible 
range 

Actual 
range 

Skewness 
(SE=.14) 

Kurtosis 
(SE=.27) 

Level 

        
• Family 

support 
29.76 
(7.94) 

29.00 12-60 12 - 48 .31 -.52 Moderate 

• Friend  
      support 

21.91 
(8.32) 

21.00 10-50 10 - 45 .42 -.60 Moderate 

Total    51.68    
(13.59) 

52.00 22-110 22 - 87 .16 -.60 Moderate 

 

  2.3.2 Physical environment  

   Data in table 4.12 dem onstrate that the total scores of physical 

environment ranged from 19.00 to 50.00, with a m ean of 34.87 (SD = 6.47).  The 

skewness value (.26) and the kurtosis value (- .49) indicate that the m ajority of the 
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respondents had moderate physical environment scores and the variance was normally 

distributed. Also, the mean  of the hom e environment score was m oderate (×= 14.95, 

SD = 3.40) with an actual score range of  7.00 to 20.00. The skewness coefficient  

value of this score (-.12) was negativ e and close to zero ind icating a norm al 

distribution. The kurtosis value (-.87), however, was platykurtic.  

   The m ean of the neighborhood environm ent score was moderate ( ×= 

10.36, SD = 2.72) with an actual score ra nge of 3.00 to 15.00. The skewness value 

(.01) and the kurtosis value (.63) indicate  that m ost of the study sam ple had a 

moderate neighborhood environm ent score with  a flat distribution.   Moreover, the 

mean of the comm unity environment score was moderate ( ×= 9.56, SD = 2.18) with 

an actual score range of 3.00 to 15.00. Als o, the comm unity environment score was 

reasonably normally distributed (Skewness = -.04, and Kurtosis = .42).  

 
Table 4.12 Descriptive statistics for physical environment (n=320) 
 

Physical 
environment  

Mean 
(SD) 

Median Possible 
range 

Actual 
range 

Skewness 
(SE=.14) 

Kurtosis 
(SE=.27) 

Level 

        
• Home 14.95 

(3.40) 
15.00 4-20 7-20  -.12 -.87 Moderate 

• Neighborhood 10.36 
(2.72) 

10.00 3-15 3-15   .01 -.63 Moderate 

• Community 9.56 
(2.18) 

9.50 3-15 3-15  -.04  .42 Moderate 

Total  34.87 
(6.47) 

34.00 10-50   19-50       .26 -.49 Moderate 

 

3. Preliminary analysis 

According to Tababnick and Fidell (2007), the assum ptions underlying 

multivariate analys is include no rmality, m ulticollinearity, hom oscedasticity, an d 
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linearity. This section presen ts the assessment of  the statis tical assumptions prior to 

the structural equation model (SEM) analysis. 

3.1 Normality  

Estimation procedures in SEM assum e nor mal distributions for continuous  

variables. Univariate normality was examined using a histogram with a normal curve, 

normal probability plot, skewness, and kurtosis. Multivariate normality was diagnosed 

through bivariate normality testing using scatter plots for each pair of variables. Most 

of the norm al probability  plots o f each stud y variable dem onstrate that the line 

representing the actual data distribution closely follows the diagonal. Skewness values 

ranged from  -.57 to .87 and kurtosis valu es from  -.87 to .42 (Table 4.13). T he 

Pearson’s Skewness Coefficients {skewness= (mean-median)/SD} did not exceed + .2 

indicating that these study va riables were norm ally dist ributed (Hildebrand, 1986  

cited in Munro, 2001, p.43). Despite the skew ness and kurtosis values being above 

+2.58 indicating non-norm al distributions (H air et al., 2006), W est and colleagues  

(1995) suggested the high of norm al a nd non-norm al are greater than 3.00 for  

skewness and 21.00 for kurtosi s. Moreover, by using the PRELIS program (Jöreskog 

and Sörbom, 1996), the current data met assumptions of multivariate normality with a 

relative m ultivariate ku rtosis of 1.020, m eaning that no  serious d eviations fro m 

multivariate normality existed.  The type of estimation used was maximum likelihood. 

Therefore, the data were acceptable for SEM analysis. 
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Table 4.13 Normality of study variables   

Variable Min Max Skewness 
(SE=.14) 

Kurtosis 
(SE=.27) 

     
Physical activity  0 2,203.50 .26 -.52
  
Self-efficacy 4.00 89.00 .12 -.76
• Low obstacles for self-efficacy  1.00 10.00 -.15 -.74
• Moderate obstacles for self-efficacy  0.00 10.00 .27 -.83
• High obstacles for self-efficacy  0.00 10.00 .87 .19

  
Negative outcome expectation 4.00 20.00 .56 -.39
• Physical negative outcome expectation 1.00 5.00 .61 -.41
• Psychological negative outcome 

expectation 
1.00 5.00 .63 -.37

  
Age    60 94   .59 -.07
  
Social support  22.00 87.00 .16 -.60
• Family support 12.00 48.00 .31 -.52
• Friend support 10.00 45.00 .42 -.60

 
Physical environment 19.00 50.00 .26 -.49
• Home environment 7.00 20.00 -.12 -.87
• Neighborhood environment 3.00 15.00 .01 -.63
• Community environment 3.00 15.00 -.04 .42
     

 

3.2 Multicollinearity  

  Bivariate m ulticollinearity was ch ecked by exam ining the correlation m atrix 

among individual variables included in the analysis. Bivariate multicollinearity occurs 

when correlations of any variable is gr eater than .85 (Munro and Page, 1993). In 

addition, multivariate multicollinearity occurs when the tolerance values are less than 

0.01, the variance inflation factor (VIF) valu es are greater than 5.3, or the condition 

index is greater than 30 for two or more coefficients in the  same dimension with a 

value greater than .90 (Hair et. al, 2006). Evidence of multicollinearity was not found, 
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with correlation coefficients among the predictor variables ranging from - .002 to .737 

(Table 4.14), tolerance values from 0.35 to 0.91, and VIF values ranging from  1.10 to 

2.87 (Table 4.15). The tolerance and VIF values indicate no evidence of 

multicollinearity. Altho ugh the two dim ensions had a cond ition index of 44.74 and 

66.85, overall condition indices were under the threshold values of 30 and all 

proportional variances of coefficient in the same dimension were less than .90 (Table 

4.16).  
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Table 4.14 Correlations among the study variables 

 LOWSE MODSE HISE PPOE MPOE PNOE MNOE AGE FAM FRI HOME NBH COM 
 
PA 

               

LOWSE 1              
MODSE  .737** 1             
HISE  .559**  .637** 1            
PPOE  .396**  .369**  .354** 1             
MPOE  .354**  .322**  .296**  .737** 1          
PNOE -.309** -.258** -.244** -.438** -.410** 1         
MNOE -.361** -.407** -.293** -.431** -.346**  .619** 1        
AGE -.199** -.156** -.122* -.217* * -.234**  .139*  .094 1       
FAM  .368**  .253**  .236**  .041   .048  .102  .059  .011 1      
FRI  .042 -.066 -.033 -.075 -.044  .113*  .128*  .029  .396** 1     
HOME  .329**  .337**  .343**  .478**  .364** -.266** -.297** -.069  .082  .057 1    
NBH  .165**  .262**  .227**  .361**  .299** -.282** -.255** -.012 -.022  .022  .510** 1   
COM  .146**  .167**  .124*  .196**  .199** -.156** -.235** -.037 -.015 -.002  .285**  .381**  1  
PA  .537**  .571**  .449**  .377**  .358** -.388** -.435** -.229**  .084 -.047  .267**  .297** .203** 1 
               

*p<.05, **p<.01  
Note:  

LOWSE = Low obstacles for self-efficacy   FAM = Family support 
MODSE = Moderate obstacles for self-efficacy  FRI = Friend support 
HISE = High obstacle for self-efficacy  HOME = Home environment 
PPOE  = Physical positive outcome expectation  NBH = Neighborhood environment 
MPOE = Psychological positive outcome expectation  COM  = Community environment 
PNOE = Physical negative outcome expectation  PA = Physical activity 
PNOE = Psychological negative outcome expectation    
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Table 4.15 Assessment for multicollinearity among the predicting variables (n=320) 
 

Variable Tolerance Variance Inflation 
Factor (VIF) 

Low obstacle for self-efficacy  0.37 2.70 

Moderate obstacle for self-efficacy 0.35 2.87 

High obstacle for self-efficacy 0.55 1.81 

Physical positive outcome expectation 0.37 2.69 

Psychological positive outcome expectation 0.44 2.29 

Physical negative outcome expectation 0.54 1.86 

Psychological negative outcome expectation 0.52 1.92 

Age 0.91 1.10 

Family support 0.67 1.49 

Friend support 0.79 1.26 

Home environment 0.60 1.66 

Neighborhood environment 0.63 1.59 

Community environment 0.82 1.22 
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Table 4.16 Condition index of coefficient in physical activity 
 

Dimens- Eigen- Condition  Variance Proportions 
-ion  value  Index (Constant) LOW SE MODSE HISE PPOE MPOE PNOE MNOE AGE FAM FRI HOME NBH COM 

1 12.6 7 1.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2 0.61 4.55 0.00 0. 00 0.02 0.15 0.00 0.00 0.02 0.03 0.00 0.00 0.00 0.00 0.00 0.00 
3 0.21 7.80 0.00 0. 00 0.00 0.35 0.00 0.00 0.09 0.09 0.00 0.00 0.00 0.01 0.01 0.01 
4 0.12 10.19 0.00 0. 00 0.01 0.00 0.00 0.00 0.02 0.02 0.00 0.04 0.59 0.00 0.01 0.01 
5 0.12 10.48 0.00 0. 05 0.31 0.44 0.00 0.00 0.05 0.00 0.00 0.01 0.01 0.01 0.02 0.01 
6 0.07 13.97 0.00 0. 06 0.00 0.01 0.00 0.00 0.52 0.52 0.00 0.01 0.04 0.00 0.01 0.03 
7 0.05 15.60 0.00 0. 05 0.27 0.02 0.01 0.01 0.04 0.22 0.00 0.16 0.16 0.00 0.17 0.00 
8 0.04 18.62 0.00 0. 00 0.00 0.00 0.03 0.02 0.05 0.02 0.00 0.13 0.03 0.07 0.01 0.62 
9 0.04 18.99 0.00 0. 04 0.00 0.01 0.00 0.01 0.00 0.01 0.00 0.53 0.16 0.04 0.27 0.17 

10 0.03 20.56 0.00 0. 62 0.31 0.00 0.01 0.02 0.07 0.00 0.02 0.05 0.00 0.16 0.03 0.00 
11 0.02 23.35 0.00 0. 15 0.08 0.01 0.00 0.00 0.04 0.03 0.00 0.03 0.00 0.65 0.46 0.08 
12 0.02 26.38 0.02 0. 01 0.00 0.01 0.05 0.12 0.08 0.01 0.25 0.04 0.00 0.02 0.01 0.04 
13 0.01 44.74 0.00 0. 00 0.00 0.00 0.84 0.76 0.00 0.01 0.00 0.00 0.00 0.03 0.00 0.01 
14 0.00 66.85 0.97 0. 02 0.00 0.00 0.06 0.04 0.02 0.04 0.71 0.00 0.00 0.00 0.00 0.03 

                
 

Note:   
PPOE  = Physical positive outcome expectation  FAM = Family support 
MPOE = Psychological positive outcome expectation  FRI = Friend support 
PNOE = Physical negative outcome expectation  HOME = Home environment 
PNOE = Psychological negative outcome expectation  NBH = Neighborhood environment 
LOWSE = Low obstacle for self-efficacy   COM  = Community environment 
MODSE = Moderate obstacle for self-efficacy    
HISE = High obstacle for self-efficacy    
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3.3 Homoscedasticity and linearity 

 Residuals scatter plo ts were eval uated to assess hom oscedasticity and 

linearity (Munro and P age, 1993).  The resi dual pattern did not deviate from  a  

horizontal b and; th e sp read was eq uivalent a cross the  ze ro axis within  + 2 standard 

deviations which indicates a homosced asticity and linear re lationship. This 

assumption was therefore reasonably accepted (Appendix. G). 

                                               
4. Principal analysis   

To answer the research questions and te st the research hypoth eses, the model and 

hypothesis testing are described below. 

4.1 Model testing 

 The m odel of physical activity was te sted using a two-step approach: the 

measurement model and the structu ral equation model. The m easurement model was 

tested first, followed by the structural equation model.  

 4.1.1 Assessment of measurement models 

  The measurement model determines how latent variables or constructs are 

indicated by the observed variables.  In  this study, 5 concep t constructs were 

evaluated including positive outcome expectation, negative outcome expectation, self-

efficacy, social support, and physical environm ent in order to specify reliability and 

construct validity using confirm atory factor analysis (CFA). This se ction presents the 

fit indices of the measurement models along with the reliability (R2) and standardized 

validity coefficient ( sλ ) using confirmation factor analysis.  

  The results of CFA reveal that the five measurement models had a good 

overall model fit (Table 4.17). The second-order CFA shows that all measurements 
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had low Chi-square values resulting in a non-significant difference level of 0.05. The 

2χ  /df ratio fell within the recommended level of 2, with both GFI and AGFI values  

close to 1.00 and equal to 1.00 respectively. The RMSEA values ranged from 0.00 to 

0.03, indicating validity of measurement constructs (Confirmatory factor analysis of 

the measurement models are presented in Appendix H, Figure 6-14). 

Table 4.17 Statistical Overall Fitted Index Values of measurement models (n=320)  
 

Construct 2χ  df 2χ /df p-value GFI AGFI RMSEA 
 
SEPA 26.56 22 1.21

 
.23 

 
0.98 

 
0.96 

 
0.03 

POEPA 29.13 24 1.21 .21 0.98 0.96 0.03 
NOEPA 0.17 1 0.17 .67 1.00 1.00 0.00 
SSPA 199.42 171 1.17 .07 0.95 0.92 0.02 
TESPA 33.27 25 1.33 .13 0.98 0.96 0.03 

 
 
Note: GFI   =  Goodness of fit index 
 AGFI    =  Adjusted goodness of fit index 
 RMSEA  =  Root mean square error of approximation 
 SEPA    =  Self-efficacy for physical activity 
 POEPA  =  Positive outcome expectation of physical activity 
 NOEP A =  Negative outcome expectation of physical activity 
 SSPA   =  Social support for physical activity 
 TESPA  =  Thai environment supports for physical activity  

 
Table 4.18  illustrates  the load ing w ith t-values and  squared  multiple 

correlations among all observed variables fo r physical activity m easurement. Based  

on an accep ted level of .05, the t-v alue test statistic need s to be >+ 1.96 before the  

hypothesis could be rejected. The results reveal that all sub-scales of the measurement 

had significant low to high param eter estimates which were related to their spec ific 

constructs and validated the relationships among observed variables and their 

constructs. (Confirmatory factor analysis of  the m easurement models is presented in  

Appendix H, Table 6-10).  
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Furthermore, the squared multiple correlations (R2) for observed variables of 

the latent variables ranged from 0.25 to 1.00 (Table 4.18).  The R2 of all observed 

variables were strong indicators except for self-efficacy for high obstacles, and home 

environment which were moderately strong (.48 and .45) (Table 4.18). Moreover, a 

low R2 value (.25) was found in the family support sub-scale of social support (Table 

4.18).  
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 Table 4.18 Loading and reliability of indicators 
 

 Construct and 
Indicators 

Factor loading t-value Standard error R2 

SEPA     
• LOWSE 1.81-2.23 12.57-13.49 0.13-0.17 0.78 
• MODSE 2.29-2.62 18.48-19.37 0.12-0.14 0.92 
• HISE  2.44 - - 0.48 
     

POEPA     
• PPOE  0.44-0.64 8.04-9.88 0.07 0.86 
• MPOE  0.46-0.65 8.18-9.88 0.07-0.08 1.00 
     

NOEPA     
• PNOE  0.84-0.86 10.65 0.08 0.71 
• MNOE  0.90-1.00 10.86 0.09 1.00 
     

SSPA      
• FAM 0.38-0.76 5.57-8.00 0.05-0.12 0.25 
• FRI  0.50-1.16 8.25-9.71 0.06-0.12 1.00 
     

TESPA     
• HOME 0.39-1.05 7.47-8.49 0.07-0.14 0.45 
• NBH 0.54-1.00 6.57-8.92 0.08-0.09 0.78 
• COM 0.15-0.57 1.99-3.43 0.08-0.11 0.71 
     

Note:     
R2               = Square multiple correlation 
SEPA   = Self-efficacy for physical activity 
LOWSE   = Low obstacle for self-efficacy  
MODSE  = Moderate obstacle for self-efficacy 
HISE  = High obstacle for self-efficacy 
POEPA   = Positive outcome expectation of physical activity 
PPOE   = Physical positive outcome expectation 
MPOE  = Psychological positive outcome expectation 
NOEPA  = Negative outcome expectation of physical activity 
PNOE  = Physical negative outcome expectation 
PNOE  = Psychological negative outcome expectation 
SSPA  = Social support for physical activity 
FAM  = Family support 
FRI  = Friend support 
TESPA    = Thai environment supports for physical activity  
HOME  = Home environment 
NBH  = Neighborhood environment 
COM = Community environment 
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In summary, the findings reveal that all measurement models fit the em pirical 

data. Chi-square tests show low values with non-significant levels. Both GFI and AFI 

values were close to or equal to 1.0, and RMSEA values were less than .05. All 

measured models’ in dices were acceptab le. The classical testing  approach for  

reliability and validity provided adequate support for the five measures. Therefore, the 

structural equation analysis was conduc ted to estim ate the hypothesis m odel of  

physical activity in the following steps.  

  4.1.2 Assessment of structural model  

Once accep table m easurement m odels were d etermined, th e SEM was 

analyzed. To be congruent with the hypothe sized model presented (Figure 4.1), age, 

social support, and physical environm ent are treated as exogenous variables with six 

observed variables: age, fa mily suppor t, friend support, hom e environm ent, 

neighborhood environment, and community environment. The endogenous variables 

include s elf-efficacy, positiv e outcom e exp ectation, negative outcom e expectatio n, 

and physical activity with eight observed vari ables: low obstacle, m oderate obstacle, 

high obstacle, physical positive outcome expectation, psychological positive outcome 

expectation, physical negative outcom e expectation, psychological negative outcom e 

expectation, and physical activity. The equation of SEM is: 

     η  = βη  +γξ + ζ  

Where  η = an m x 1 random vector of endogenous variable 

  β = an m x m matrix of coefficient of endogenous variable 

   γ = an m x m matrix of coefficient of exogenous variable 

   ξ = an n x 1 vector of exogenous variable and  
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   ζ = an m x vector of equation error in the structure relationship   

       between η  and ξ  (Jöreskog, and Sörbom, 1996-2001:.2) 

Model identification 

According to Tabachnick and F idell’s (2007) suggestion, the 

overidentified model is one w ith more data points than free param eters. The num ber 

of data points is {p (p+1)}/2, where p equals the number of observed variables 

(Tabachnick & Fidell, 2007,). In the hypothe sized m odel, there are 14 m easured 

variables with a total of  105 data poin ts: 14(14+1)/2= 105 and 36 param eters. The  

hypothesized m odel has 69 fewer param eters than data points, thus the m odel is  

overidentified which means that it can be identified.  

 
Step one: Hypothesized model testing 

The proposed model tested is show n in Figure 4.1 and table 4.19. Path 

coefficients are standard ized becaus e it is eas ier to com pare the m odel coefficient 

(Hair, et al, 1998). The results reveal that  the hypothesized model did not fit the data  

using the following values 2χ = 281.41, df= 69, p= 0.00, GFI=0.89, AGFI= 0.83, and 

RMSEA= 0.10. The hypothesized m odel accounted for 44% of variance in physical  

activity among the stu dy sam ple. Hair and colleague s (2006) suggested that the 

significant 2χ  for a sample size greater than 250 is an acceptable value. However, the 

RMSEA values in the current study were  higher than expected. The GFI and AGFI  

values were less th an the accep table valu e of 0.90. These diagnostics suggest th e 

hypothesized model provided a bad fit w ith the data. In order to decrease 2χ values, 

the m odification indices, standardized re siduals, and expected value suggested 
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through the Theta-Epsilon metric (TE) and Theta-Delta (TD) was used. Therefore, the 

proposed model was refitted to get a suitable model that fit the data.  

 

 
  *p<.0, 05 

Goodness-of-fit indices: 2χ = 281.41, df= 69, p= 0.00,GFI=0.89, AGFI=0.83, RMSEA= 0.10. 
 
Figure 4.1 The proposed model of physical activity in older Thai people.  
 

 

Step two: Model modification 

  The modified model (Figure 4.2 and Ta ble 4.19) had a better fit than the  

hypothesized m odel. The 2χ estimate was non-significant ( 2χ = 51.80, df= 39, p= 

0.08), indicating a good fit. The m odel shows the GFI and AGFI were greater than 

0.90 (GFI=0.98, AGFI =0.94) and the RMSEA was less than 0.05 (RMSEA= 0.03); 

meanwhile the 2χ per degree of freedom was 1.33. It can be seen that the p value and 

goodness of fit indices have been im proved by adding the relationship of the error for 

social support with physical environment, age, and the relationship among the error of 

positive ou tcome expectation, neg ative ou tcome expectation, and s elf-efficacy. 
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Furthermore, the d ifference in 2χ  was  greater than that of  df ( 2χ 1- 2χ 2 = 229.61, 

df1-df2= 30 meaning that the modified model had a better fit with the empirical data.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 *p<.0, 05, ** p<.001 
Goodness-of-fit indices: 2χ = 51.80, df= 39, p= 0.08, GFI=0.98, AGFI=0.94, RMSEA= 0.03 

 
Figure 4.2 The modified model of physical activity in older Thai people.  
 
Table 4.19 Comparison of hypothesized and revised structural model 
 

Goodness of Fit indices Hypothesized 
model 

Revised  
model 

Chi-square 281.41      51.80 

Degree of freedom          69       39 

p-value    .00  .08 

Goodness of fit index(GFI) 0.89 0.98 

Adjusted goodness-of fit- index(AGFI) 0.83 0.94 

Comparative Fit Index (CFI) 0.91 0.99 

Root mean square error of approximate (RMSEA) 0.10 0.03 

Normed fit index(NFI) 0.89 0.98 

R2 for structural equations  0.44 0.65 
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 Evaluation of goodness of fit criteria:  

1. Offending estimates  

 The m odified m odel had no negative error variance, standardized 

coefficient close to 1, or very larg e standa rd errors indicating that there were n o 

offending estimates.  

2. Overall fit index 

 The absolute fit m easures showed that elem ents of the covarian ce matrix 

reproduced by the param eter estim ates of the hypothesized m odel were not 

significantly different from  the covariance  of empirical data (p = 0.08); the RMSEA 

was small (0.03) indicating the empirical data fit. The GFI and AGFI were above 0.90 

and close to 1 (.98 and .94) respectively. The ratio of 2χ to the degrees of freedom 

was less  th an 2 which  indicate s the re lative efficiency o f the com peting m odel in  

accounting for the data.  

3. Measurement model fit 

 All indicators loading were statistically sign ificant at level .05. The 

reliability of indicators ranged from 0.25 to 1.00 suggesting that most indicators were 

sufficient to represent the constructs. 

4. Structural model fit  

 All pa th c oefficients were statis tically s ignificant. The correla tions 

between the constructs were not high. The R 2 for the structural equation was 0.65, 

meaning that the revised model accounted for 65% of the variance in physical activity 

among older Thai people. For other predic tors, the m odel accounted for 10% of the 

variance in self-efficacy , 24% of the vari ance in positive o utcome expectation, an d 

27% of the variance in negative outcome expectation. 
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    In conclusion, the statistics conf irm that the revised m odel fit with the 

empirical data.  

 

4.2 Hypothesis testing 

Six hypotheses and their direct and indire ct effects were estim ated. A summar y 

of the effects of the cau sal variab les on the affected variab les is p resented in table 

4.20. The hypotheses of the proposed causal m odel of physical activity in older Tha i 

people were examined and the findings were as follows. 

       4.2.1 Effect of self-efficacy on physical activity  

       Self-efficacy had a significant positive direct effect on positive outcome 

expectation (β = .49, p<.001) and a significant negative direct effect on negative 

outcome expectation (β = - .52, p<.001).  Self-efficacy had a significant indirect 

effect on physical activity through negative outcome expectation (β =.17, p<.001), 

and a non-significant indirect effect on physical activity via positive outcome 

expectation. The total effect of self-efficacy on physical activity was .67, p<.001. 

                 4.2.2 Effect of positive outcome expectation on physical activity 

         Positive outcome expectation had a non-significant positive direct effect 

on physical activity (β = .10, p >.05). The total effect of positive outcome expectation 

on physical activity was .10, p >.05. 

          4.2.3 Effect of negative outcome expectation on physical activity 

         Negative outcome expectation had a significant negative direct effect on 

physical activity (β = -.24, p<.001). The total effect of negative outcome expectation 

on physical activity was -.24, p<.001.  
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        4.2.4 Effect of age on physical activity  

        Age had a significant negative direct effect on physical activity (β = -0.02, 

p<.05). 

       4.2.5 Effect of social support on self-efficacy  

       Social support had a significant positive direct effect on self-efficacy (β = 

.32, p<.001) and a significant positive indirect effect on positive outcome expectation 

( β = .16, p<.001) and physical activity ( β = .21, p<.001) through self-efficacy. Social 

support had a significant indirect effect on negative outcome expectation (β = - .17, 

p<.001) through self-efficacy. The total effect of social support on physical activity, 

self-efficacy, positive outcome expectation, and negative outcome expectation were 

.21, .32, .16, -.17, at respectively, p<.001.  

          4.2.6 Effect of physical environment on physical activity 

          Physical environment had a significant positive direct effect on physical 

activity (β = .19, p<.001). The total effect of negative outcome expectation on 

physical activity was .19, p<.001.  
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Table 4.20 Summary of the effects of causal variables on affected variables (n=320) 
 

Affected variables  
Causal   

variable 
Physical activity  Positive outcome 

expectation 

Negative outcome 

expectation 

Self-efficacy 

 DE IE TE DE IE TE DE IE TE DE IE TE 

SE  .50** .17**  .67** .49** - .49** -.52** - -.52**  -  

POE  .10 -  .10          

NOE -.24** - -.24**          

AGE -.02* - -.02*          

SS - .21**  .21** - .16** .16** - -.17** -.17**  .32**  - .32** 

EN .19** -  .19**          

 R2= 0.65 R2=0.24 R 2= 0.27 R2= 0.10 

              *p<.05, ** p<.001 
 

Note:  SE   = Self-efficacy 
 POE = Positive outcome expectation 
 NOE = Negative outcome expectation 
 SS = Social support 
 EN = Physical environment  
 DE = Direct effect 
 IE = Indirect effect 
 TE = Total effect 
    

  
Hypothesis 1: Self-efficacy has a positive direct influence on physical activity. 

It also has an indirect effect on physical activity through positive outcome expectation 

and negative outcome expectation. 

    According to the m odified m odel, self-efficacy had a strong and significan t 

positive direct effect on physical activity ( β = .50, p<.001) (Table 4.20, Figure 4.2). 

On the other hand, self-efficacy had a signifi cant indirect effect on physical activity  

through negative outcom e expectation only ( β = .17, p<.001), but a non-significant 

indirect effect on physical activity via positive outcome expectation. Thus, hypothesis 
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one is partially supported as proposed in th e hypothesized model of  physical activity 

in older Thai people. 

 Hypothesis 2: Positive outcome expectation has a positive direc t influence on 

physical activity. 

 The param eter estim ates in table 4.20 and figure 4.2 in dicate th at positiv e 

outcome expectation has a non-significant pos itive direct effect on physical activity 

( β = .10, p >.05).  Therefore, hypothesis two is not supported as proposed in the 

hypothesized model of physical activity in older Thai people. 

 Hypothesis 3: Negative outcome expectation has a negative direct influence on 

physical activity. 

 The param eter estim ates in table 4.20 and figure 4.2 show  that negative  

outcome expectation  has a significant nega tive direct effect on physical activity ( β = 

-.24, p <.001). Theref ore, hypothesis th ree is supported as proposed in the 

hypothesized model of physical activity in older Thai people. 

 Hypothesis 4: Age has a direct influence on physical activity. 

 The parameter estimates in table 4.20 and figure 4.2 reveal that once a num ber 

of param eters had been freed, age had a significantly negativ e direct effect o n 

physical activity ( β = .02, p<.05). Thus, hypothesis f our supports the causal 

relationship as proposed in th e hypothesized model of physi cal activity in older Thai 

people. 

 Hypothesis 5: Social support has an indirect e ffect on physical activity through 

self-efficacy. 

  The parameter estimates in table 4.20 and figure 4.2 demonstrate that following 

model modification, social support was still re ported as statistically significant with a 
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positive d irect effect on  self-efficacy  ( β =.32, p<.001), and   a positiv ely significant 

indirect effect on physical activity ( β = .21, p<.001). Therefore, hypothesis five is 

supported as proposed in the hypothesized m odel of physical activ ity in older Thai 

people. 

  Hypothesis 6: Physical environment has a positive direct influence on physical 

activity. 

    The parameter estimates in table 4.20 and figure 4 .2 show physical 

environment to have a significant positive direct effect on physical activity (β = .19, p 

<.001). Therefore, hypothesis six is supporte d as proposed in the hypothesized m odel 

of physical activity in older Thai people. 

 

In summary, the descriptive static char acteristics of study va riables have been 

explained. The prelim inary analysis dem onstrated that th e assum ptions for SEM 

analysis were not violated. Each one of the measurement models was exam ined and 

confirmed t he construct validity. Following this, the hypothesized causal m odel of 

physical activity in older Thai people was analyzed and modi fied. The m odified 

causal m odel fits well with the em pirical data.  Although one of the research 

hypotheses was not supported, the model retain ed significance and is practical for  

explaining factors affecting physical activity in older Thai people. As a final point, all 

the variab les in the m odified m odel exp lain approxim ately 65% of th e variance i n 

overall physical activity.  

 

 
 



 

 

CHAPTER V 
 

DISCUSSION, IMPLICATIONS, AND RECOMMENDATIONS 
 

 The f indings of  the s tudy will b e discussed  in  this  chapte r. It inc ludes a 

discussion of the characteris tics o f the study sam ple and variables, m odel and 

hypothesis testing, conclusion, im plications for nursing, and recommendations for  

future research.  

 
1. Characteristics of the study sample 

The statistical anal yses dem onstrated that th e characteristics of the study 

sample were similar to those of previous st udies. Half of the participan ts were in the 

young-old group. Most were fem ale, married, Buddhist, had an elem entary level of 

education, and a househ old income of less than 5,000 Ba ht per m onth. Over half of 

the respondents were employed, which was sim ilar to the subjects of  previous T hai 

studies (Nareerat Jitramont ree, 2003; Varin Binhosen, 2003; NSO, 2007; Knodel and 

Napaporn Chayovan, 2008b). In addition, th e majority of participan ts worked in the 

agricultural sector, which was consiste nt with the studies of Panitnun 

Chotikacharoensuk (2002), Varin Binhosen  (2003), Ammarittagul (2004), Jirawa n 

Inkoom (2006), and the NSO (2007). Acco rding to W ilaiwan W attananon (2001), 

one-third of  older Thai peopl e had taken part in activitie s to prom ote health, raise 

their household income, increa se self-value and feel c ontent with their lives. 

Nonetheless, the current findings differ from an Australian study, (Booth et al., 2000) 

where m ost senio rs we re retired  (8 4.3%). With regard to living arrangem ents, the 

majority of the study samples lived with thei r spouse and/or their child/grandchild but 
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did not have an outside caregiver.  This finding reflects the na ture of  the Thai 

extended family structure which is sim ilar to re sults from the NSO (2007), in whic h 

nearly all older Thai people (92.3%) lived with or very near their children. Thai  

families have taught their ch ildren to repay their gratitud e to their parents by livin g 

with and mainta ining them particu larly w ith respect to health and living expenses. 

The present study also confirm s that older Thai people usually live in their own two-

storey o r raised hom e. The results are sim ilar to those of previous Th ai res earch 

(Wilaiwan Wattananon, 2001; Institute of Geriatric Medicine, 2006; NSO, 2007).  

It has to be acknowledged that senior Thai  citizens have higher rates of health 

problems than younger people. The Thai National Survey in 2006 (NSO, 2007)  

pointed out that the two m ost common h ealth problems among the elderly over 60 

years of age were hypertension and joint pain, findings that were similar to the current 

study. These findings were also consistent  with previous st udies (Prapaporn 

Chinuntuya, 2001; Panitnun Chotikachar oensuk, 2002; Varin Binhosen, 2003; 

Jirawan Inkoom, 2006; Institute of Geriat ric Medicine, 2006). Moreover, the results 

of the present study demonstrate that 55.6% were members of a senior’s club and the 

average length of time of participation was 25.5 months. Conversely, the NSO (2007) 

reported that only 25.6% of older Thai pe ople were m embers of a seniors club. The  

influence of health care policy (2002-2021), of creating a seniors club per sub-district 

(Ministry of  Public Health, 2007) m ay be a possible explanation for the increase in 

participation.  
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2.  Characteristics of the study variables 

 2.1 Physical activity  

 Physical activity was measured in the present study with the IPAQ_L. The  

proportion of the respondents meeting the IPAQ recommendation (67.5%) was higher 

than in another Thai study (13.7%) (ABA C Poll Research Center, 2005). This result 

indicates that older Thai people m ight ha ve a tendency to participate in physical 

activity at a level known to have beneficial health outcomes. The level of participation 

in the current study was also greater than that of a Saudi Arabian study (Al-Hazzaa, 

2006), but differed from  wester n studies (Ainsworth et al., 2006; G uthold et al., 

2008).  Al-Hazzaa (2006) showed that only 42.7 % of Saudi Arabian people aged 60-

78 year were sufficiently active in physical  activities. In cont rast, Ainsworth and 

colleagues (2006) reported that 79.8% of US people aged 55 and older m et the 

recommended level, similar to a study  of 60-69 year olds from 51 countries (Guthold 

et al., 2008). 

 The total physical activity scores we re compared with other sam ples of 

healthy older adults using IPAQ_L. The m ean overall w eekly energy ex penditure of 

873.25 METs from the current study is sim ilar to the 839 METs identified in a 7-day 

recall period from participants of the European Union aged 65 years and over (Rutten 

and Abu-Om ar, 2004). Furtherm ore, this is slightly lower than figures from  an 

investigation in China (Deng et al., 2008), Croatia (Jurakic, Pedisic, and Andrijasevic, 

2009) and Norway (Graff-Iver sen et al., 2007: online). Deng and colleagues (2008), 

who studied 224 older Chinese adults, sugge sted that the sam ple subjects were 

physically active in term s of M ET-value with a m ean score of 4583 METs. 

Furthermore, a study by Graff-Iversen a nd colleagues (2007:  online) illustrated 
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higher m ean energy expend iture than the present st udy. Their study focused on 

Norwegian participants aged 31 to 67 year s old. However, com paring the findings of 

our study with others may be diffic ult. This is because 66. 6 % of the participan ts in 

the presen t investigat ion had health problem s. It woul d appear that the scores are 

reasonable when compared to asymptomatic older people in the study cited above.  

One possible explan ation for the increas e in energy expenditu re when 

compared with other Thai st udies could be the fact that betw een November 2008 and 

the end of March 2009, during which the current investiga tion was conducted, a 

health promotion campaign was implemented by the Ministry of Public Health under 

the 2nd Strategy of the 10 th National Health Developm ent Plan (2007-2011) (Ministry 

of Public Health, 2007: online). Following the introduction of this health initiative, 

health providers and related organizations encouraged older Thai people to engage in 

physical activity. “Exercise for health” clubs  have been established nationwide, with 

at least one club per tambon. Also, the Mini stry of Public Health has prom oted a 

campaign for all eld erly Thai citizen s to pa rticipate for at least 30 m inutes, 3 days a  

week, in moderate-intensity physical activi ties. Consequently, the study sam ple was 

exposed to a variety of  interventions to  prom ote and to incr ease physical activity. 

Perhaps more importantly, the provision of information was intended to  change the 

level of knowledge regardi ng the benefits of physical activity and raise awareness 

about the opportunities within the community to increase physical activity. Probably a 

result of the national campaign, the m ean score of physical activity for this study was 

higher than previous empirical studies. 

More in terestingly, the curren t resu lts illustrate that m ost physical activities  

were within the confines of the house hold. Since household chores can be 
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incorporated into daily activities where no specific equipment is required and because 

of the lower risk of pain or injury, this is thought to be the prim ary reason why m ost 

physical activities were undertaken within the household. Consiste nt with previous 

studies, m ost participants engaged in hous ehold work as ordina ry activities w ith 

moderate intensity (P rapaporn Chinuntuya, 2001; Varin Binhosen, 2003). In general, 

moderate-intensity household activities such as sweeping, m opping floors, m eal 

preparation, laundry and care giving have been perform ed mostly by elderly wom en, 

whereas, home repair, outdoor gardening, and yard work were mostly done by elderly 

men. A study of elderly Thais by Kaysor n Sumpowthong (2001) supported the notion 

that females were m ore engaged in dom estic chores than m ales. In addition, m ost of 

the participants in the present study were fem ale. It is seen that th e continuity of their 

routine activities was maintained by values and attitudes that they had developed from 

their early life (Easly and Schaller, 2003) . As a consequence, household activities 

have become their activity of choice.  

 

2.2 Self-efficacy 

The total sum of self-efficacy for ph ysical activity ranged from 4 to 89 with a 

mean of 45.72, indicating that participants in the current study perceived a m oderate 

confidence that they could successfully perform  physi cal activity under various  

impediments. The self-efficacy for physical activity in the current study was measured 

by the SEPA which was m odified from the SEE. Comparatively, the mean score was  

slightly low er than those from  previous studies that used the SEE scale on elderly 

western participants (R esnick, 2001; Re snick et al., 2002; Re snick et al., 2003; 

Resnick, et al., 2004; G ee, 2005). For instance, the retired elderl y had a self-efficacy 
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mean score of 49.5 (Resnick et al., 2003).  In contrast, the m ean sc ore from  the 

current study did not differ from  a study among older Thai people who had had knee 

replacements (Harinirattisai and Johns on 2005). In the latter study, the m ean SEE 

score for the experim ental group w as 44.82 and for the control group 45.72 before 

intervention (Harinirattisai and Johnson, 2005).  

The respon dents revealed that they perceived  self-efficacy as a low  m ean 

score for high obstacles, and as a moderate to high mean score for m oderate and low 

obstacles. A possible explanation for this fi nding may be the com plexity of the tasks  

that people believe they can accomplish. Th is finding was consistent with Bandura’s 

view (1997) that m agnitude is one of th ree dim ensions varying individual’s self-

efficacy. In other words, the elderly m ight have different levels of self-efficacy for  

obstacles of different types of  magnitude. Owing to the fact that more than a half of 

the participants had health problem s and f aced joint pain, p ain as the h igh obstacle 

might influence the participant’s performance. According to Kaysorn Sumpowthong’s 

study (2002) of older Thai people, the greate st obstacle to engagi ng in activities was 

health problems. Similarly, Prapaporn Ch inuntuya (2001) studied elderly Thais who 

resided in B angkok and found that health probl ems such as joint pain and/or fatigue 

restricted ac tivities requ iring m obility. On the other hand, for low and m oderate 

obstacles, doing them  alone, bad weather, an d joylessness, could also affect self-

efficacy. Elderly Thais felt they were able to  find a solution. The mean score for self-

efficacy for low obs tacles was  the highes t, followed by s elf-efficacy for m oderate 

obstacles and self-efficacy for high obstacles. For that reason, the combination of self-

efficacy among low, moderate, and  high obstacles is presented as a moderate level in 

the present study. 
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Moreover, perfor mance attainm ent, vicarious experience and verbal 

persuasion might enhance self-efficacy for engaging in physical act ivity. The current 

study fits these characterist ics since the m ajority of the sam ples were em ployed, 

participated in seniors clubs , and lived with their childr en or grandchildren. It is 

thought that engaging in occupations, household activities, and gardening activities as 

routine tasks, with tim e to build up  conf idence, allowed the elderly to achieve their 

goals. In addition, verbal m otivation by fa mily m embers and friends m ight have  

encouraged the elderly to participate in  physical activities. According to Bandura 

(1997), performance accomplishment, vicarious experience, and verbal persuasion are 

significant sources that contri bute to self-efficacy. Conseque ntly, participants of the  

current study had a moderate self-efficacy level.  

 

2.3 Positive outcome expectation  

The current study results ind icate that th e stud y sam ple had a high po sitive 

outcome expectation score. As expected, the physiological and psychological domains 

of positive outcome expectation of  physical activity appeared to be im portant among 

elderly Thais, in particular, physical fitness and mental alertness. In the present study, 

perceived positive outcome expectation was measured by the POEPA which had been 

modified from  the OEE-2 (Resnick, 2005) .The m ean score of this finding ( X  = 

36.50) was higher than previous investigatio ns among healthy older adults (Resnick, 

et al., 2001; Resnick and Nigg, 2003; Resnick et al., 2004), a nd s lightly l ower t han 

those studies am ong the elderly with he alth problems (G ee, 2005; Teeranut  

Harnirattisai et al., 2005). For example, Teeranut Harnirattisai and colleagues (2005) 

measured positive outcome expectation in old er Thai people af ter knee repla cement 
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using the O EE; the m ean score for the experimental group was 38.61 and for the  

control group 38.70. However, a recent study among healthy older adults by Resnick, 

Luisi, and Vogel (2008) demonstrated a mean score similar to the present study.   

A possible explanation for the high positive outcome expectation score may be 

the implementation of the health promotion project. The present study w as conducted 

in the year 2008-2009, during which the Mini stry of Public H ealth under the 10 th 

National H ealth Developm ent Plan (2007-20 11) (Ministry of Public Health of 

Thailand, 2007: online)  im plemented a cam paign of health prom otion. It is highly 

possible that the elderly in the current study could have gathered health information 

on the benefits of physical activity through fr iends and health care providers in their 

community. Since m ost were af filiated with a senio rs c lub and ha d com pleted 

elementary education. Additionally , television was the source m ostly used by elderly 

Thais to obtain inform ation on increasi ng physical activity (K aysorn Sumpowthong, 

2001; Wilaiwan Wattananon, 2001; NSO, 2007) . It is believed that, as a result of the 

campaign, there was an increased understand ing and awareness of the benefits of 

physical activity for older Thai people.  More over, due to the fact that m ost of the  

participants in the current study had health problem s, it is  possible that they viewed 

physical activity as beneficial to their hea lth. Thus the tendency to perceive a positive 

outcome expectation by engaging in physical activity became stronger in this group of 

elderly with and without health problems.    

A final explanation for the high positiv e outcome expectation scores m ay be 

the sense of social desirability. Thai pe ople norm ally avoid overt disagreem ents of 

any kind and positive outcome expectation was determined in a face to face interview, 

therefore the respondents m ay ha ve overest imated scores to present what they 
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perceived to  be m ore acceptab le responses. According to K aysorn Sumpowthong’s  

study (2001), the benefit of engaging in physical activity was highly regarded by a 

sample of older Thais.  

As can be seen therefore, the mean positive outcome expectation score for the 

present study was higher than  that shown in previous research. Based on previous 

evidence, nevertheless, the be nefits of outcom e expectation of physical activity have  

been an important factor for engaging in physical activity.  

 

2.4 Negative outcome expectation 

The NOEPA, which had been m odified from  the OEE-2 subscale (R esnick, 

2005), was used to m easure negative outcome expectation. The findings de monstrate 

that th e participants h ad a m oderate m ean score for negative outcom e expectation  

( X =9.31). This could be explained by a percei ved fear of falling and other beliefs of  

the elderly. The results in the present study show the mean score for fear of falling or 

getting hurt from  engaging in physical act ivity was the highest. S imilarly, several 

studies h ave reported fear of falling  to be associated with a re striction of physica l 

activity am ong the elderly (Murphy,  W iliams, a nd Gill, 2002; W ilcox et al., 2003; 

Fletcher and Hirdes, 2004; Wijlhuizen, Jong, and Hopman-Rock, 2007). According to 

previous research in the elderly Th ai population (Kaysorn Sum powthong, 2001; 

Hataichanok Apikom onkon, 2003; Nareerat J itramontree, 2003), alm ost half of the 

samples reported that they restricted thei r activities for fear of falling (NSO, 2008) . 

These results illustrate that th e decline in skeletal muscle strength and previous falls 

both directly and indirectly m ight influe nce the perceived risks of engaging in 

physical activity by the elderly. Nonetheless, the present study shows that the majority 
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of participants took part in m oderate-intensity household activities as a part of their 

routine or daily life. It m ight be thought that som e el derly believe that low and 

moderate intensity activities were  m ore suitable than vigorous ones, and past 

performance seemed to provide a p ositive response rather than though ts of negative  

outcomes. The negative outcom e expectatio n in th e cu rrent st udy had a m oderate 

score.  

Regarding the NOEPA measurement, the scale was developed in 2005 and this 

is the first reported validation study in olde r Thai adults. M eanwhile, this instrument 

has been less used  in  western  research .  Although the questionn aire had been 

validated, n ormative data f or com parison we re not available. Theref ore the s cale 

should be applied to different populations and in other countries  to identify the 

normative data for different age groups and cultures. 

 

 2.5 Social support  

The analysis of the present study shows that participants had a m oderate level 

of social support for physical activities ( X  = 29.76, 21.91). Social  support in the 

present study was measured by the SSPA, which was modified from the SSE (Sallis et 

al., 1987). The mean score for family support in this study has a higher value whereas 

the average for the support of friends score was slightly lower than in prior studies 

(Resnick et al., 2002; G ee, 2005; Wei-Fen MA, 2005; T hanee Kaew thummanukul, 

2006; Marquez and McAuley, 2006). For inst ance, W ei-Fen MA (2005) assessed 

Taiwanese participants aged between 20 and 60 years with  anxiety and found that the 

mean score for support from  fa mily and friends was 21.99, and 22.0, respectively. 

Similarly, female Thai nurses had a lower mean score for family support, but a higher  



 

 

161

average score for friend support (Thanee Kaewthummanukul, 2006). This contradicts 

the findings of the current study. Nevertheless, the two la tter studies were conducted 

only with adult samples.  

The m oderate level of social suppor t for physical activities found in the 

current study m ight be related to som e of  the characteristics of Thai culture an d 

perceptions of fa mily m embers. Generally, the lifesty le o f Thai senior citizen s is 

associated with close f amily ties a nd community affiliations, whereas this m ight not 

be the case in western  societies. Thai tradition values a sense of gratitude, obligation, 

and respec t towards the elder ly within the f amily and comm unity (Jirapo rn 

Kespichayawattana, 1999). Children and grandc hildren have been educated to repay 

gratitude to their parents and grandparents  by living with them, supporting and taking 

care of them ( Wannipa Asawachaisuwikrom, 2001; Knodel and Napaporn Chayovan, 

2008a: online; 2008b). Beyond this, m ost Thai  children who m igrate to work 

somewhere else, still keep in contact with their parents by phone and visit the fam ily 

home on special occasions (NSO, 2008). The m ajority of participan ts in the present  

study were m arried and lived with other fa mily members. Family relationships m ay 

motivate and provide the elderly an opportunity to perform light to moderate physical 

activities. T herefore, it is poss ible that family m embers have an influence on the  

activity level of their elderly relatives. Consequently, this might explain the relatively 

higher level of social  support from family members in the current study  compared to 

previous investigations and other age groups.   

On the other hand, some Thai societal e xpectations contribute to a sedentary 

lifestyle among the elderly. Som e elderly Thais believe that they need to be careful  

and not overexert them selves. Furthermore, family members may believe the elde rly 
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need to re st rather than be active. As a result, those families may try to protec t their 

parents or grandparents by restricting their activities. Similarly, the results from  the 

qualitative data in W annipa Asaw achaisuwikrom’s study (2001)  also underpinned 

these findings; one participant expressed th at her child did not allow her to perform 

any type of physical activity for fear she m ight hurt herself. Thus, it is possible to say 

that the moderate score obtained from family support in this study is reasonable.  

Moreover, this resu lt reflects sen ior Thai society, not only for the close 

relationships between the olde r people and fa mily members, but also with respect to 

the contribution of friendshi p. In T hai trad ition, the  el derly and their f riends ofte n 

perform m any social activ ities (W ilaiwan W attananon, 2001) and m erit m aking 

activities (Institute of  Geriatric  Medicine, 2006) toge ther. Consequently, the e lderly 

might find motivation from  friends through social interactions, role m odeling or  

seeing others’ activities,  and by receiving verb al encouragement to engage in grou p 

activities. Nevertheless, opportunities for friends’ support might be dependant on the 

activity which they are involved in. Therefor e, the m ean score for friend support in 

the current study was moderate. 

 

2.6 Physical environment 

The results of this stud y illus trate the total su m of physic al environment for 

physical activity with a mean score of 34.87, indicating the elderly perceived physical 

environment at a m oderate to high level. The mean score of  home environment was 

perceived as the highest, followed by neighborhood and community environment. The 

results can be explained in term s of the duration of one’s stay in such an environm ent 

which ranged between 6 m onths to alm ost 84 years. In addition, the qualitative data  
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show that most elderly pref erred to engage in physical activities inside their hom e 

setting due to safety concerns, fam iliarity, and convenience. The results were sim ilar 

to previous studies in elderly T hais (W ilaiwan W attananon, 2001; Nareerat 

Jitramontree, 2003). Ac cordingly, Kaysorn Sumpowthong (2001) reported that Thai 

seniors engaged in walking, gardening and exercising at hom e. Likewise, a recent  

study of elderly Swedish (Dahil-Ivanoff et al., 2007) cited that m ost participants  

performed daily activities in their home environment.  

On the other hand, the elderly fear bei ng injured outside their hom e. Several 

studies support that elderly participation in outdoor activities contributed to the risk of 

falling (Mu rphy, W iliams, and Gil l, 2002; Fl etcher and Hirdes, 2004; W ijlhuizen, 

Jong, and Hopm an-Rock, 2007). This is also supported by Hataichanok 

Apikomonkon (2003) and the Inst itute of Geriatric Medicine ’s study  (2004), which 

showed that the m ajority of elderly  Thais h ave a fear of falling and that m ost falls 

took place outdoors.  

Participants in the present study were familiar with their physical environment 

including their home, the neighborhood, and the community environment. Therefore, 

for these reasons, the m ean score for th e home environm ent would be higher than 

other environments. Moreover,  the total sum  of the physi cal environment score was  

moderate to high.  

However, the physical environm ent wa s m easured using the TESPA which 

had been modified from  the Environm ental Support for Physical Activity 

Questionnaire (the SIP 4-99 Research Gr oup, 2002), with the addition of the hom e 

subscale related to elderly Thais. Thus, this is the first reported validation study of the 

TESPA in older Thai adults. Although, the or iginal instrument had been validated in 
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western stu dies, norm ative data f or com parison in Thailand  is not available f or the 

TESPA measurement. Thus, further research  using the TES PA with Thai sam ples is 

needed to identify normative data for each age group. 

 

3. Model and Hypotheses testing results 

 The results of the SEM an alyses demonstrate that th e physical activity model   

was a be tter f it as  it tak es in to ac count the  re lationship b etween the er rors of  s elf-

efficacy, positiv e outco me expectation, negati ve outcom e expectation,  age, social 

support, and physical environm ent.. The goodne ss of fit m easure indicates that the 

revised model constructed from SCT theories fit the empirical data and accounted for 

65 % of the variance in physic al activity levels of older Thai people. These findings 

demonstrate that stron g predictors  are included in the model and the m odel is 

parsimonious. Moreover, the results of th is study underpin the causal relationships 

among those predictors.  

 

3.1 Hypothesis testing 

 The findings reveal that 4 of 6 hypotheses were fully supported by the 

empirical data whereas one hypothesis was only partly supported. 

 Hypothesis one: Self-efficacy has  a positive  direct in fluence on physica l 

activity and  it has an indirect effect on physical activity through positive outcome 

expectation and negative outcome expectation.  

1). Self-efficacy has a positive direct effect on physical activity  

 As expected, the results of the cu rrent study support the hypothesis that  

perceived self-efficacy had a strong positiv e direct effect on physical activity. This 
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illustrates that older Tha i people with a hi gh belief in their capabilities to overcom e 

the constraints and impediments of their circumstances, were more likely to undertake 

physical activity than those with less beli ef. According to the SCT, self-efficacy 

beliefs can underpin an individual’s beha vior by providing m otivation and a sense of 

personal accom plishment (Bandura, 1986; 1997). The perception  of self-efficacy 

therefore, is im portant to understand phys ical activity behavior  (Lee, Arthur, and 

Avis, 2008). Likewise, the results of the pr esent study are congrue nt with evidence 

elsewhere suggesting th at self-efficacy is a  p redictor for participation  in physical 

activity (Allison and Keller, 2004 ; Laffrey, 2000; McAuley et al., 2003a; Wilcox et al., 

2003; Anderson et al., 20 06; Lee and Laff rey, 2006; McNeill et al., 2006b; Umstattd et 

al., 2006; 2008; Pan et al., 2009).   

 A possible explanation for why self-effi cacy has a pos itive direct effect on 

physical activity might have to do with the characteristics of the physical activity. In 

the present study, m ost of the elderly perf ormed uncom plicated activities such as 

house cleaning, m owing the lawn, f ood preparation, harvesting, etc.  These activities  

are f amiliar tasks th at c ontribute to  daily lif e; they do not requir e complex skills. .  

Within SCT, perf ormance a ccomplishment ref ers to  a pos itive exper ience in  

performing a behavior, and it is believed that  this is the most inf luential sourc e of  

belief in self-efficacy (Bandura, 1986; 1997). Thus, it is possible that the m otivation 

of the elderly could have grown through cumulative perf ormance which m ight be 

rated as having low to m oderate obstacles. It is claim ed that their confidence to  

undertake physical activity gr ew as a consequence of past perform ance, therefore  

motivating the indiv idual to perf orm sim ilar activ ities aga in. Particula rly, if  that 

activity is closely involved with routines of daily life, the elderly will be more likely 
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to do it. However, the individua l will p robably reass ess th eir ab ility a s a guide  f or 

performance if the situation changes (Bandura, 1997).   

 In conclusion, our findings regarding the physical activity model with respect 

to older Thai people con firm a causal rela tionship between self-efficacy and physical 

activity level as proposed in SCT (1997). 

2). Self-efficacy has an  indirect eff ect on phys ical activity  through po sitive 

outcome expectation and negative outcome expectation. 

Regarding the physical activity model, the findings show that self-efficacy had 

a significantly negativ e indirect effect on physical activity through negative outcom e 

expectation; there is a non-significant indi rect effect of self-efficacy  on physical 

activity via positive outcome expectation. These results suggest that the elderly with a 

stronger belief in their abil ity to perform an activity with less undesirable outcom es 

expectation would most likely take part in physical activity. In turn, the elderly with a 

stronger belief in their capab ilities and high expectation of  the outcom e benefits of 

physical activity might not engage in physical activity.   

This result was different from  previ ous studies which used a structural 

equation an alysis. Anderson and co lleagues (2006) showed  that self-efficacy had a 

significant direct and indirect influence on physical activ ity through positive outcome 

rather than negative outcom e expectation. Additionally, one study dem onstrated that 

outcome expecta tion in cluding pos itive and n egative outcom es was a signif icant 

mediator of self-efficacy within the phys ical activity m odel (Rovniak et al., 2002).  

These two investigations were conducted on participants 18-92 years old (Anderson et 

al., 2006) and university students (Rovniak et al., 2002). However t he effect of 
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positive outcom e expec tation on physical activity was significantly in the negative 

direction (Anderson et al., 2006).  

Furthermore, the physical activity mode l in the current st udy indicates that 

self-efficacy exerted the largest total effect on physical activity. Self-efficacy had both 

a direct and indirect in fluence on physical activity  through negative outcom e 

expectation. There are at least three potential reasons that can explain these findings.  

First, a negative outcome expectation may have a greater impact on the elderly 

in terms of experience and healing  time. Negative outcome expectation flows from 

performance non-achievement and perceptions of risk would be predicted to be higher 

for individuals who hav e low self-efficacy  (Bandura, 1997).   By com paring positive 

and negative outcome expectation, it can be seen that the benefits of physical activity 

do not have immediate effects in term s of  reinforcem ent (Lee, Arthu r, and Avis, 

2008). It is possible that if  the elderly had previously  experienced a num ber of 

negative outcom es such as pain, fatigue, or  a f all, they  m ight tend to antic ipate 

undesired outcomes rather that desired ones.  Thus, it can be assum ed that incentive 

outcomes might not influence the motivationa l process even for those with high self-

efficacy.   

Second, the participation in physical activity among older Thai people m ight 

be best predicted by a combination of self-efficacy and negative outcome expectation 

rather than positiv e exp ected ou tcomes. A ccording to the  perspec tive of  SCT, an 

aggregate o f self-efficacy and so me type s of expected  outcom es would pred ict 

individual perform ance (Bandura, 1997). W ithin the physical ac tivity model, self-

efficacy significantly predicted negative outcome expectation ( =β -.52, p<.001) more 

than positive outcome expectation ( =β .49, p<.001). Furthermore, negative outcome  
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expectation had a significant negative direct effect on physical activity ( =β -.24, 

p<.001) as opposed to positiv e outcome expectation ( =β .10, p>.05.). Therefore, the 

influence of negative ou tcome expectation and self-efficacy  on physical activ ity has 

been includ ed in the current m odel in order to better understand their m ediating 

effects.  

A final plausible reason is relate d to  red undancy.  Positive ou tcome 

expectation might not be suit able to explain the physical  activity m odel because the 

coefficient associated with the effect of positive outcom e expectation on physical  

activity was  not sign ificant and h ad a slightly  low leve l, whereas, th e corr elation 

between self-efficacy and physical activity was m oderate. This result is congruent 

with statements by Bandura (1997). He indi cates that a strong association betwee n 

self-efficacy and physical activ ity m ay reduce the correlation  of outcome  

expectations; as a consequen ce, outcome expectation is a redundant predictor. Also, 

within the physical activit y m odel, it m ay be possible that positive outcom e 

expectation is a redundant predictor rather than negative outcome expectation.  

In conclusion, the results of the current study illustrate th at self-efficacy did 

not have an indirect eff ect on physical activity  through positive outcom e expectation 

in older Thai people, and therefore is consid ered an inconclusive factor in the presen t 

study. The physical activity m odel among the older Thai people in the present study 

only partially confirmed a causal relationship between self-efficacy, positive outcome 

expectation, negative outcome expectation, and physical activity as proposed in SCT. 

There is a need to conduct further research to determine the moderator role.  
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Hypothesis two: Positive outcome expectation has a positive direct influence 

on physical activity.  

  The results of this study dem onstrate that positive outcom e expectation had a 

non-significant direct effect on physical activity, indi cating that the elderly with a 

stronger positive outcome expectation of phys ical activity m ight not nece ssarily take  

part in physical activity. Nevertheless, the findings of the current study were congruent 

with previous studies (Stutts, 2002), in which the perceived benefits of physical 

activity had no effect on participation in physical activity. Even for older people who 

reported positive beliefs regarding physical activity, these were usually in sufficient to 

increase physical activity participation (K ing, 2001). Sim ilarly, a univariate analysis  

demonstrated that a ben eficial outco me e xpectation was not significantly correlated 

with physical activity level in elderly Thais (Wannipa Asaw achaisuwikrom, 2001;  

Apa Youngpradith, 2004). 

The reasons behind this finding m ay have to do with a lack of knowledge on 

the part of seniors as to the detailed requirements recommended for physical activity. 

Most participants in the present study were  aware of the health benefits of physical 

activity, however they m ight not have b een aware of the in tensity, duration, and 

frequency of physical activity required to benefit health. Bandura (1997) stated that 

even though individuals  believe that a certa in course of action will ach ieve specific 

outcomes, they may not, in fact, proceed with any action when they perceive that they 

do not possess the appropriate skills to achieve the desired outcomes.  

 Another explanation may be related to the ceiling effect. In fact,  m ost 

participants of this study have lived in urban areas and have been educated about the 

benefits of physical activity by public health campaigns. Additionally, the majority of 
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participants had few hea lth problem s, which suggests they m ight have been 

previously educated by thei r physician or health care pr oviders. As a consequence, 

they m ight have bee n f amiliar with th e incentiv es. According to qualita tive 

investigations, an apprecia tion of the benefits of phys ical activity w as supported 

among the elderly (Kaysorn Sum powthong, 2002;  Belza et al., 2004; Jancey et al., 

2007). Sim ilarly, the findings of the curr ent study im ply that the m ean positive 

outcome expectation has a high score with a low standard deviat ion, indicating that 

the expectation of the beneficial outcom es of physical activity have  slightly different 

values. Consequently, a ceiling effect m ight be created that would probably lead t o 

diminished corre lations between pos itive out come expectation and phy sical activity 

(Polit and Hungler, 1999). 

For these reasons, it can be assum ed that the findings of the physical activity 

model am ong older Thai people did not confirm a causal relationship between 

positive outcome expectation and physical activity as proposed in SCT. 

 

Hypothesis three: Negative outcome expectation has a negative direct 

influence on physical activity.  

As hypothesized, negative outcome expectation had a negative direct effect on 

physical activity, indicating that the elderly with lower negative outcome expectations 

towards physical activity were m ore likely to be physically ac tive. Correspondingly, 

Bandura (1997) explains that, if individuals  expect an unachieva ble physical activity 

behavior, th ey will redu ce thei r participation in physical activity. Acco rding to th e 

findings of older people’s pe rceptions, the expectation of  negative outcom es such as  

the fear that physical activity may cause injury or pain, interrupt their physical activity 
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(Devereaux et al., 2001; O’Brien Cousins,  2003; Wilcox et al., 2003; Kolt, Paterson, 

and Cheung, 2006; Lin et al., 2007). For this reason, it can be stated  that the findings 

of the physical activity m odel am ong ol der Thai people confirm ed causal 

relationships between negative outcome expectation and physical activity as proposed 

in SCT. 

 

Hypothesis four: Age has a direct influence on physical activity. 

 Our results  demonstrate that age h ad a significant and negative direct effect 

on physical activity ( β =-.02, p<.05), indicating that pa rticipation in physical activity 

decreased with age.  Based on SCT, perception of physiology was used to judge one’s 

ability before perform ance of physical activities (Bandura, 1997). W ith advancing 

age, there is a decline in the size, elasticity, and strength of all muscle tissue (Stewart, 

2005); thus, activities requiring m uscular e ffort becom e less efficient and require 

greater effort to accomplish a given activity. Changes in physiology may diminish the 

personal efficacy belief because eld erly individuals interpret their state as a sign th at 

they do not have the physical ability to e ngage in physical activ ity; therefore, they 

tend to expect failure rather than success. The direct effect of age on physical activity 

was to be expected in  the elder ly; this f inding was consisten t with the previou s 

investigation (Booth et al., 2000; Laffrey, 2000; Wilcox et al., 2003; Pitakpong Punta, 

2004: Um stattd et al., 2006). Indeed, this resu lt is sim ilar to the previous evidence 

using a structural equation analysis (Ploncaynski, 2003; Anderson, et al., 2006).  

In spite  of  the f act th at th e r esults m ight be positiv ely c orrelated to  othe r 

studies, the standardized path coefficient of age was lower than in previous studies. A 

possible explanation for this result m ay be related to the  charac teristics of  Thai 



 

 

172

society. More than half of the study sa mples were employed and most worked in the 

agricultural sector. Accord ing to Wilaiwan W attananon’s study (2001), one-third of 

older Thai people had taken part in work related activ ities to prom ote health, rais e 

their household income, and increase self -value. Additio nally, som e elderly Thais 

reported they engaged in occupation related activities with the aim of increasing pride 

and coping with loneliness (Varin Binhosen, 2003; NSO,  2007). Moreover, due to a 

decreased burden of fam ily m embers and maintenance of responsible activities, 

elderly Thais seek to maintain m oderate-intensity physical activity  and activities that 

are relatively easy or that they  have done in the past. This statem ent was reflected by 

more than three-fourths of all participan ts who engaged in household activities, in 

particular, older Thai men who undertook activities around the household and older 

Thai women who enga ged in domestic chor es. Therefore, a significan t standardized 

path coefficient of age had a small influence on physical activity in the current study.  

In conclusion, the results of the pres ent study on the physical activity model  

among older Thai people support the idea that there is a causal relationship between 

age and physical activity as proposed in SCT. 

      

Hypothesis five: Social support has an indirect effect on physical activity 

through self-efficacy. 

 The findings of the present study also s how that social s upport had a positive 

direct influence on self-efficacy and  a signi ficant indirect effect  on physical activity 

via self-efficacy. This  m eans that elderly Thais who perceived a high degree of 

support from fa mily and friends were m ore likely to have a high level of confidence  

in their ability to engage in physical activity under any circumstances. Consistent with 
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SCT, social influences can create an d adjust one’s belief by tr ansferring information 

and arousing emotional reactions through modeling, instruction, and social persuasion 

(Bandura, 1986; 1997). In Thai society, ch ildren and/or grandchildren have been 

taught to help their parents or grandparents. Most fam ily m embers (usually adult 

daughters or daughters-in-law) therefore m ay join the elderly in household activities 

(Tassana Choowattanapakorn, 1999; Kays orn Sumpowthong, 2002). During physical 

activity participation, p ositive feedback fr om others was considered an im portant 

reward which induces the elderly to perform and maintain a specific behavior because 

it helped them to interpret the experience in successful terms (Bandura, 1997).  

Some of the elderly might have cooperated with friends in activities organized 

by seniors clubs, activities at the tem ple, or neighbor hood social activities. B y 

interacting with friends, observing othe rs’ achievem ents, learning from  others’ 

behavior, obtaining recomm endations, receiving support, and persuasion, especially 

from older adults within a sim ilar age gr oup, the belief that the elderly possess the 

capabilities to perform equivalent activities is reinforced. This point was supported by 

previous Thai studies which revealed that  the support of fa mily and friends was a n 

important c atalyst, s erving as  re inforcement, and encouragem ent for  engaging in 

physical activity (Taweeluk Vannarit, 1999;  Prapaporn Chinuntuya, 2001; Kaysorn 

Sumpowthong, 2001). It is pos sible to consider that, the higher perception of 

verbalization and engagem ent in physical activity both with fam ily m embers and 

friends could strongly promote the motivation of an individual to believe that they can 

participate in physical activity.  

Likewise, the results of the current st udy are in accordan ce with the findings 

of previous physical activity research among older adults (R ovniak et al., 2002; 
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McAuley et al., 2003a; Anderson et al., 2006;  McNeil et al., 2006b). Consistent with 

SCT, for som e health behaviors social support influences be havior through self-

efficacy rather than directly (Bandura, 1997). In addition, in a qualitative study which 

determined the elderly p erspective on physical activ ity from m ultiple cultures, Belza 

and colleagues (2004) indicated that children  and other fam ily members helped their 

parents or grandparents to participate in physical activities by accom panying the m 

and providing encouragem ent. For  that r eason, the physical ac tivity model of the 

current study depicted physical activity as  not only influenced by self-efficacy, but  

also indirectly by social support. Even though the relationship between the presence 

of social support and self-efficacy was for the first tim e ever determined among older 

Thai people, this result supports previous research which suggests that self-efficacy is 

associated with social support in order to facilitate physical  activity am ong olde r 

adults.  

Therefore, it is reasonable that the current findings of the physical activity 

model among older Thai people support causa l relationships betw een social support 

and physical activity through self-efficacy as proposed in SCT. 

  

Hypothesis six: The physical environment has a positiv e direct in fluence on 

physical activity. 

  The findings in the current study of the physical activity m odel demonstrate 

that physical environm ent had a significant and direct effect on physical  activity, 

indicating that older people with a high perception of safety, convenience, and 

accessibility in their home, neighborhood, and community environment tend to have a 

greater participation in physical activity. W ith increasing age, th e place in which the  
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elderly spend m ost of their tim e and conduct the majority of thei r daily activities is 

the hom e and local neighborhood (Dahlin-Ivanof f et al., 2007).The majority of the  

elderly in this study had lived in their hom e for a m edian of 30 years, so they were 

familiar with the physical characteristics of their environment including home and the 

environs of the hom e. Findings of the current study suggest that walking was 

frequently stated as a favorable physical  activity outside the hom e and that, safe 

neighborhoods and low traffic roads m ight also provide encouragement to the elderly 

to walk. Furtherm ore, a friendly environm ent was m ore likely to f acilitate sen iors’ 

motivation to engage in physical activit y. According to the SCT approach, the 

physical environm ent affects pa rticipation in activ ities by m eans of  the interaction 

between co gnitive functions and environm ent through hu man motivation (Bandu ra, 

1986; 1997).  Moreover, Bandura (1997) states  that a good environm ent provides 

greater opportunities to perform a desired behavior.  

As predicted, this finding was partly c ongruent with prior studies, (W ilcox, et 

al., 2003; McNeil et al., 2006b; Wannipa Asawachaisuwikrom, 2001; 2004) which 

indicated that convenient f acilities, safe neighborhoods and a supportive community 

environment were significantly associ ated with physical activity. W ilcox and 

colleagues (2003) illustrated that older African American and white women who lived 

in safe neighborhoods tend to perform  moderate activity, particularly walking, m ore 

often. In addition, sidewalks, street ligh ting, low traffic volum es, low crim e rates, 

having a place to exercise in the neig hborhood and community support were regarded 

as im portant factors to facilitate performing phys ical activities (W annipa 

Asawachaisuwikrom, 2004; Kaysorn Sum powthong, 2001). Although Thai studies  

reveal quality of neighborhood and community environment as a significant predictor 
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of physical activity within the age group, hom e environment was less explored in the 

previous empirical evidence. However, the results of the current  study indicate that 

home environment is an important place to take part in physical  activity and no other 

study was available for com parison. Therefore,  it can be suggested that the current 

results will extend the knowledge of the im portance of the physical environm ent, that 

is, the hom e environm ent, as opposed to only the neighborhood and community 

environment, and that it contains both m otivators and obstacles for participation in 

physical activity by elderly Thais. Obviously, this is an additional area where research 

is needed.  

In spite of  the f act that the resu lts might be reliable when com pared to other 

studies, the standard ized path co efficient ( β =.19, p<.001) of physical environm ent 

was less than in previous studies. A possible explanation for this result m ay have to 

do with m easurement. Based on SCT, appropr iate behaviors will be generated and 

stimulated, if nearly all f avorable aspects of the environment are operative (Bandura, 

1989). Owing to the fact that the TESPA measurement includes only the safety, 

convenience, and accessibility aspects of physic al environment, it is possible that the 

other features of physical environm ent make a greater contribution to physical 

activity. Thus, it is considered necessary that  all features of the physical environm ent 

as well as the use of  b oth se lf-reporting and objective as sessment be includ ed in 

further studies.  

 In conclusion, the physical environm ent has a direct effect on physical 

activity. This finding strongly supports our hypothesis. Moreover, the results of the 

present study on the physical activity m odel among older Thai people supports the  
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existence of causal relationships between physical environment and physical activity 

as proposed in SCT. 

 

3.2 The conceptual model of the study 

The conceptual model in the present study was d erived from Social Cognitive 

Theory (Bandura, 1997) and it was hypothesi zed that greater social support, good 

physical en vironment, high self-ef ficacy, high  positiv e o utcome expectation, low 

negative outcom e expec tation, and low age  would be significantly associated with 

participation in physical activity among older Thai people. In regards to explanation 

and prediction of physical activity behavior , a substantial am ount of evidence had 

adopted only the SCT as a conceptual fr amework (Rovinak et al., 2002; McAuley et 

al., 2003a: Gee, 2005; Anderson et al., 2006; Umstattd et al., 2008). By comparing the 

present model with a previous m odel (Rovniak et al., 2002), it can be seen that self-

efficacy had a significant direct and indi rect effect on physical activity throug h 

outcome expectations. However, the e mpirical data of the present study provide 

support for the indirect effect of self -efficacy on physical activity via negativ e 

outcome expectation but do not provide s upport for positive outcom e expectation, 

similar to Gee’s study (2005).  Nonethele ss, the m odel by Anderson and colleagues 

(2006) sho wed that self-efficacy had an indirect effect on physical activity via  

positive outcome expectation only. It is deemed that ambiguity of the mediator role of 

positive outcome expectation on physical activity exists.  

As noted above, the inconsistency in findings between the present study and 

previous investigations m ay be related to the differences in positive outcome  

expectation m easurement, since physical and psychological positive outcome 
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expectations were asses sed in the curre nt study. Nevertheless, positive outcom e 

expectation is a cogn itive facto r which can be developed and shaped over time 

(Bandura, 1997). Hence, it is  thought that the m ediator roles of positive outcom e 

expectation between self-efficacy and physical  activ ity in o lder adults should be re-

estimated in future investigations. 

Within the current m odel, even though the overall power of age in predicting 

physical activity was low, age was a sign ificant factor in the final m odel.  

Additionally, three models illustrated that so cial support had an i ndirect influence on 

physical activity through se lf-efficacy (McAuley et al., 2003a; Anderson et al., 2006; 

Rovniak et al., 2002), which was sim ilar to the current model. It is therefore possible 

that social support cou ld precede self-efficacy  and negativ e outco me expectation in 

the present model. This finding was consistent with Bandura’s view (1997) that social 

support was an antecedent of cognitive-perceptual factors. 

 In addition, prior physical activity models used only SCT tested personal 

factors such as self-efficacy, outcom e expectations, self-regulation, and  

environmental factors like soci al support with physical activity (Rovniak et al., 2002; 

McAuley et al., 2003a; Anderson et al., 2006; Umstattd et al., 2008). None of those 

studies com bined physical environm ent variab les in their models. In an attem pt t o 

make the current m odel m ore parsimonious and in accord ance with SCT, physical  

environment as an environmental factor was added as a predictor of physical activity. 

Adding physical enviro nment to th e pres ent model accoun ted for greater varian ce 

than previous m odels, thus, further stud ies should consider using this variable. 

Furthermore, prior physical activity models whose findings could account for 16-55% 

of the variance of physical activity were  developed by sel ecting 4-10 variables  
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(Rovniak et al., 2002; McAuley et al., 2003a; Anderson et al., 2006; Um stattd et al., 

2008). In spite of the fact that previ ous m odels provided a good explanation and 

prediction of the phenom enon, the physical activity m odel in the current study takes  

into account six determ inants with varying de grees of direct and indirect effect s on  

physical activity that can explain 65% of th e variance of physical activity. Therefore, 

the physical activity model of the current study demonstrates a statistically significant 

model for explaining and predicting the engagement in physical activity by older Thai 

people.  

 

4. Conclusion 

 The purpose of this cross- sectional descr iptive resea rch was to exam ine the 

causal relationships between selected personal factors (self-efficacy, positive outcome 

expectation, negative outcom e expecta tion, age), environm ental factors (social 

support, physical environm ent), and behavior  factors (physical activity) among older 

Thai people. A descriptive SCT model has provided a c onceptual framework for the  

study.  

A sam ple of 320 Thai older peop le was rando mly selected using m ultistage 

random sa mpling from twelve villages acr oss all parts of Thailand.  The da ta 

collection was conducted from December 2008 to April 2009.  

Instruments used in this study incl uded the SEPA, POEPA, NOEPA, SSPA,  

TESPA, and IPAQ-L. The back tran slation technique was used to assure the accuracy 

of the translation for NOEPA, TSEPA, a nd IPAQ-L. The TESPA was m odified and 

developed b y the rese archer. The  v alidity and reliability  o f the ins truments were 

examined. A confir matory factor analys is was conducted to determ ine construct 
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validity and to test the hypot hesized measurement model of the instrum ents. Finally, 

LISREL version 8.52 was used to exam ine the causal model. The measurement model 

of the five latent constructs including SEPA, PO EPA, NOEPA, SSPA, and TESPA  was 

assessed before testing structural paths, and all showed a good overall fit.   

 Most of the participan ts were fem ale, m arried, Buddhist, had elementary 

education, with a household incom e of  l ess than 5,000 Baht per m onth. 

Approximately 70% of the participants repor ted at leas t one health prob lem. Almost 

half of the samples were members of a seniors club. The majority of participants lived 

with their spouse and /or child and grandchild.  

Of the sa mple, m ore than half repor ted having a m oderate physical activity 

level or met the sufficient level of  physical activity. The mean overall weekly energy 

expenditure was 873.25 METs. In addition, the analysis results illustrate th at m ost 

physical activities were c onducted within the confines of the household. Moreover, 

participants in th e cu rrent study  repor ted moderate s elf-efficacy, high pos itive 

outcome expectation, moderate negative outcome expe ctation, m oderate social  

support, and moderate physical environment scores. Likewise, regarding the physical 

environment, the m ean score of the hom e environment was perceived as the highest, 

followed by the neighborhood and community environment.  

The m odified physical activity m odel fit better with the em pirical data with 

2χ = 51.80, df= 39, p= 0.082, GFI=0.98, AGFI=0.94, RMSEA=  0.03. The predictors 

of the overall m odel accounted for 65% of the variance of physical activity, 27% of 

negative outcome expectation, 24% of positive outcome expectation, and 10% of self-

efficacy. The findings  of the cau sal relationship testing of the overall model were as 

follows: 
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1. Self-efficacy had a s ignificant p ositive direct effect on  physical activ ity 

( β = .50, p<.001). As well, self-efficacy had a si gnificant indirect effect on physical 

activity through negative outcome expectation ( β =.17, p<.001), but a non-significant 

indirect effect on  phy sical activ ity through  positiv e outcome expectation. Self-

efficacy could directly and indirectly pred ict physical activity through o nly negative 

outcome expectation. However, positiv e outco me expectation failed  to act as the 

mediator linking self-efficacy to physical activity in this study.  

2. Positive outcom e expectation did not have a sign ificant direct effect on  

physical activity ( β =.10, p>.05). Positiv e outcom e expectation did n ot predict 

physical activity among older Thai people in the current study. 

3. Negative outcom e expectation had a signi ficantly negative direct effe ct on 

physical activity ( β =-.24, p<.001). Negative outcom e expectation did predict 

physical activity among older Thai people in the present study. 

4. Age had a significantly negative di rect effect on physical activity ( β = .02, 

p<.05). Age did predict physical  activity am ong older Thai  people in the current 

study. 

 5. Social support was statistic ally significant; it had a positive direct effect on 

self-efficacy ( β =.32, p<.001) and a p ositive indirect effect on  physical activity ( β = 

.21, p<.001). Social support could indirectly  predict physical activity among older 

Thai people in this study. 

6. Physical environment had a significan tly positive direct effect on physical 

activity ( β = .19, p <.001).  Physical environm ent could predict physic al activity in 

this study. 
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5. Implications for nursing 

The implications of this study with respect to nursing are as follows:  

  Implications for nursing science 

 Since little is known about the determ inants for physical activity am ong older 

Thai people, this study proposed a causal m odel which explained 65% of the variance 

in seniors’ physical activity. The results of this study contribu te in the nursing 

knowledge by explain ing the im portant effect s of self-efficacy, neg ative outcom e 

expectation, age, social support, and phys ical environment on th e likelihood of older 

Thai people engaging in physical activity. This study also contributes to nursing’s 

body of knowledge by developi ng a m iddle-range theory to explain and guide the 

promotion of physical activity behavior in this age group.  

 Implications for nursing practice  

Based on the findings of the current study, som e participants believed that 

being active in their curren t occupation, transportation, hous ehold chores, and leisure  

activities could provide sufficient physical  activity for good health. Nurses who are 

responsible for prom oting the health of ol der people should be aware of the type, 

intensity, duration and frequency of physical ac tivity most appropriate for that group, 

that is, the accum ulation of 30 m inutes pe r day of moderate-in tensity phy sical 

activity, 5 days per w eek. Three short se ssions (at least 10 m inutes per session), 

totaling 30 minutes or more per day would obtain health benef its. Additionally, other 

types of physical activity such as househol d and transportation activities such as 

walking should be promoted. Health provide rs should encourage the elderly to be 

physically active whenever possible. 
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Motivation should be provided to the elderly to achieve perform ance along 

with interdisciplinary p hysical activity prog rams. This can be acco mplished b y 

enhancing social support, self-efficac y, physical environm ent, and decreasing 

negative outcom e expec tation. The results of  this study suggest that social support 

resources that normalize physical activity as part of their daily routine may be helpful 

to increase self-efficacy. As self-effi cacy increases, favorable changes re sulting from 

engaging in physical activity are likely to occur. This program should include not only 

friends and  fam ily m embers to p rovide ve rbal encou ragement and reinforce the 

advantages of physical activity, but also  related organizations to facilitat e 

convenience, and a safe physic al environment. Although intervention in the physical 

environment is likely to be com plicated, creating walkways and providing safe traffic 

conditions may address some of the safety concerns regarding physical infrastructure. 

Moreover, activities that can be  done in the comfort and safety of one’s own home  

may also be particularly appealing to olde r people who have lim ited access to outside  

facilities.  

However, even after considering onl y positive outcom e expectation, an 

association between self-efficacy and pos itive outcom e expectation w as found. So, 

using negative outcom e expectation and positiv e outco me expectation m ay be  

important in encouraging the in itiation of physical activity by  seniors. Nurses need to 

be ready to address the changes in thes e expectations once physical activity has  

begun. It is im portant not only to consider what negative outcom e expectations exist 

but also what the positive outcome expectations are. 

On the other hand, the effects of negative outcome expectation can help nurses 

to become aware of what keeps the elderly from engaging in more physical activities. 
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Once a physical activity program  is es tablished and these negative outcom e 

expectations are addres sed, participation in and adherence to these program s wil l 

increase. It is also help ful for nurses to be aware of what the elderly  perceiv e as  

negative outcom e expectations such  as pain  and falling with resp ect to a particu lar 

physical activity. If these perceptions are corrected, nurses can provide further 

encouragement using positive beliefs as suppor t. Alternatively, if the perception s are 

incorrect or incom plete, then nu rses can  edu cate the elderly. However,  furth er 

research based on the findings of the current study should be considered before any 

proposed program is conducted for this age group.  

 

Implications for nursing education 

The findings of the present study suggest the need to promote physical activity 

among the elderly in light of the significance of social support, self-efficacy, negative 

outcome expectation, age, and physical enviro nment. That is, engagement in physical 

activity could be improved through a holistic approach, particularly one incorporating 

cognitive and environm ental factors. Thus , the physical activit y model should be 

included in the curriculum of geriatric nursing. 

 

6. Recommendations for future research 

 Instrumentation issues 

 Psychometric evaluations of the inst ruments used in this study including 

content validity, construct validity, in ternal consistency and stability were 

satisfactory. All of  instruments are subjective m easure; the responses of participants 
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can be over-or-under estim ated for a variety of reasons such as personal influences, 

and social desirability.  

Regarding TESPA measurement, it was modified to suit the Thai context, and 

this is the first tim e that it has been  used to study elderly Thais. Although the  

instrument was found to be suitable for measuring physical environment with an 

acceptable internal consisten cy, only a s mall proportion of the variability in physical 

activity wa s expla ined by the ph ysical ac tivity m odel in this stud y. Theref ore 

additional variables such as quality of physi cal environment need to be explored to 

fully understand the physical activity beha vior of older Thai people. Moreover,  

objective measures of the physical envi ronment including hom e, neighborhood, and 

community should be considered as they might help validate subjective data.  

In addition, even if the subjective repor t of physical activity was confirmed by 

the IPAQ-L, using an activity m onitor would further confirm the su bjects’ report and 

add to the validity of the fi ndings. Due to the fact that this questionnaire estim ates 

energy expenditure with tim e, and since m ost elderly did not wear a wristwatch i t 

might have been difficult to recall physi cal activities undert aken for 10 m inute 

intervals ov er the entire day. As a result, th e tim e recorded m ight have been  

inaccurate.  Still, the res earcher took this limitation into account by interviewing and 

following the trunca tion process of  the IPAQ Resear ch Committee guideline s.  The 

guidelines work by rechecking the period of time before data analysis. Additionally, 

the length of the questionnaire may lead the pa rticipants to feel fatigue. Nonetheless, 

the IPAQ-L is a quantitative questionnaire fo r measuring physical activity which is 

inexpensive, and convenient.  Moreover, this s hort version questionnaire, which is  

being used by the Ministry of Public Health in Thailand, m ay provide helpful 
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information on older Thai people. T hus, the IPAQ long version should be considered 

and revised for other studies.  

 

 Data collection issues 

 Interviews were found to be appropria te for older Thai people, since m ost 

participants had at least a prim ary education. The researcher and co-researcher were 

aware of the i mportance of clarity in the respondents’ answ ers and the words used in 

the questions. In addition, the face-to-face interview might have led the participants to 

feel pressu red into an swering th e question s accord ing to social n orms. As a 

consequence, these factors m ight have had some influence on the  internal validity of 

the research. The investigator should theref ore reserve tim e to collect data and be 

concerned about the social desirability issue.      

 

  Research design issues 

 This study had a cross-sectional design. All the variables in  the theoretical 

model were m easured at one point in time and not m anipulated during the study 

period. Nevertheless, this de sign is a system atic wa y to determ ine predicted 

relationships and a prelim inary step for intervention research. The data collection 

procedure took into consider ation the sequence in which variables occurred. Each 

participant was asked to answer three sets  of questionnaires in the respective order: 1) 

the tim e when the participants perceive d social support and physical environm ent 

related to p hysical ac tivity; 2) wh en it  was perceived that self-efficacy, positive 

outcome expectation, and negative outcom e expectation contri buted to physical  

activity; and 3) the time when they performed physical activity in the last 7 days. Due 



 

 

187

to the lim itation in the research design, an  intervention study design m ay be needed. 

This study dem onstrates that the S CT can be used to develop a framework and to 

provide a direction for the developm ent of interventions for physical activity 

participation in older Thai people. R esearchers may be able to im prove the physical  

activity behavior of elderly Thais by pr oviding intervention program s designed to 

strengthen s elf-efficacy, social sup port, and p hysical env ironment and to d ecrease 

negative outcom e expectation. That is, ne gative outcom e expectations could be  

improved by providing adequate supervision with practical knowledge. Social support 

could be encouraged by increasing the part icipation of fa mily members and friends. 

Furthermore, a friendly hom e, neighbor hood, and comm unity environm ents woul d 

encourage the elderly to further engage  in physical activity. Moreover, further 

investigations are  nee ded to v alidate th e physical activity m odel in different 

population subgroups such as the elderly w ho have chronic diseases or who are  

functionally limited.  

 

Theoretical issue 

  Results from theoretical modeling can guide further theory developm ent and 

testing. This study  con firms that self-e fficacy can predict physical activity  am ong 

older Thai people. Also, social support wa s a factor influencing self-efficacy. These 

findings are consistent with Bandura (1997) . Noteworthy, the findi ngs of this study 

suggest th at the effects of positive and negative outcom e expectatio n should be 

determined separately. According to Rogers  and associates (2005) , the SCT construct 

should not be com bined for a total expect ation score or outcom e-expectancy value  
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between po sitive and n egative outcom e expect ation. As well, a replication of this 

study using other populations may further validate the theoretical model.  

  Furthermore, the present study assessed only som e of the important variables 

of interest in physical activity research. Other variables, e.g., self-regulation, affective 

factors, and  goals  m ay be con sidered a nd added to the futu re m odel to be tter 

understand its relationship to activity in the presence of other factors.  
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ขอมูลสําหรับประชากรตัวอยางหรือผูมีสวนรวมในการวจัิย 
ชื่อโครงการวิจัย  โมเดลเชิงสาเหตุของการเคลื่อนไหวออกแรงของผูสงูอายไุทย 
ชื่อผูวิจัย…นางสาวมยุรี ลี่ทองอิน ….ตําแหนง…นิสิตคณะพยาบาลศาสตรจุฬาลงกรณมหาวิทยาลัย… 
สถานที่ติดตอผูวิจัย (ท่ีทํางาน) …คณะพยาบาลศาสตร มหาวิทยาลัยขอนแกน 
(ท่ีบาน) ...123 แฟลตจามจุรี มหาวิทยาลัยขอนแกน อ.เมือง จ.ขอนแกน............................................. 

โทรศัพท (ท่ีทํางาน) 043-202-407…ตอ .129.. โทรศัพทท่ีบาน .. 043-203-724....…………… 
โทรศัพทมือถือ …08-9619-4342… E-mail: …Mayureekku@gmail.com……….. 

    ดวยผูวิจัยกําลังสนใจและทําการวิจัยเกี่ยวกับการเคลื่อนไหวออกแรงของผูสูงอายุไทย ซึ่ง “การ
เคลื่อนไหวออกแรง” ในที่นี้หมายถึง การเคลื่อนไหวสวนตางๆ ของรางกายเพื่อออกแรงทํากิจกรรมตางๆ 
ไดแก การทํางานประกอบอาชีพ, การทํางานบาน/งานสวน, การเดินทาง, และการทํากิจกรรมในเวลาวาง ดวย
ความแรงระดับปานกลางจนถึงหนัก โดยมีการทํากิจกรรมนั้นติดตอกันอยางตอเนื่องนานอยางนอย 10 นาที  
อนึ่งวัตถุประสงคของเอกสารฉบับนี้จัดทําเพื่อบอกเลาเกี่ยวกับขอมูลของผูทําวิจัยและการดําเนินการวิจัย ซึ่ง
ทานสามารถเขาใจและตัดสินใจแสดงความประสงคในการเขารวมหรือไมเขารวมในการวิจัยครั้งนี้ได 
  ขอมูลท่ีเกี่ยวของกับการใหคํายินยอมและเอกสารอื่นๆในการวิจยั ประกอบดวย 

(1) การศึกษาวิจัยนี้มุงคนหาและอธิบายเกี่ยวกับการเคลื่อนไหวออกแรงของผูสูงอายุไทย โดยมี
วัตถุประสงคของการวิจัยเพือ่ศึกษาความสัมพันธของปจจัยกับการเคลื่อนไหวออกแรงของ
ผูสูงอายุไทย และ เพื่อพัฒนาแบบจําลองเชิงสาเหตุกับการเคลื่อนไหวออกแรงของผูสงูอายไุทย 

(2) ประโยชนของงานวิจัย 
 ทําใหพยาบาลและผูท่ีเกี่ยวของเขาใจถึงปจจัยตาง ๆ ท่ีมีผลท้ังทางตรงและทางออมตอการ
เคลื่อนไหวออกแรงในผูสูงอายุไทย โดยสามารถนําผลการศึกษาไปพัฒนาทั้งทางดานนโยบาย และ
ดานการปฏิบัติ เพื่อคงไวซึ่งการเคลื่อนไหวออกแรงอยางตอเนื่อง อันจะสงผลใหผูสูงอายุมีสุขภาวะที่
ดี ท้ังดานรางกาย จิตใจ และสังคม อีกทั้งยังเปนการลดคาใชจายทางดานการรักษาของรัฐรวมดวย  
(3) ลักษณะของประชากรตัวอยาง สถานที่และวิธีการไดมาซึ่งกลุมตัวอยาง  
 ในงานวิจัยครั้งนี้ผูมีสวนรวมในการวิจัยเปนผูท่ีมีอายุมากกวาหรือเทากับ 60 ป มีคะแนน
ความสามารถในการจํามากกวา 15 คะแนน สามารถเคลื่อนไหวรางกายไดโดยไมตองใชอุปกรณชวย 
และยินดีใหความรวมมือในการศึกษาวิจัย ซึ่งการศึกษาครั้งนี้จะไมทําการเก็บรวบรวบขอมูลในผูท่ี
ไดรับการผาตัดใหญในชวง 6 สัปดาหท่ีผานมา หรือ มีอาการของโรคหัวใจ โรคหลอดเลือด กลามเนื้อ
หัวใจ ภาวะหัวใจวาย โรคไตวาย โรคตับแข็ง โรคภูมิคุนกันบกพรองหรือไมสามารถชวยเหลือตัวเอง
ได หรือ ผูมีปญหาในการสื่อสาร หรือผูท่ีไดรับยากระตุนการเตนของหัวใจในชวง 3 เดือนที่ผานมา 
 สถานที่เก็บรวบรวมขอมูล คือ 12 หมูบานจาก 6 จังหวัด หลังไดรับอนุมตัิใหเก็บรวบรวมขอมูล
จากหมูบานตาง ๆ แลว ผูวิจัยจะติดตอขออนุญาติหัวหนาหนวยบริการปฐมภูมิแตละหมูบาน เพื่อ
ตรวจสอบรายชื่อผูสูงอาย ุ การเจ็บปวยและการรักษาที่ไดรับในขณะนั้น รายช่ือของผูมสีวนรวมใน
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การศึกษาจะไดมาจากการสุมอยางมีข้ันตอนจากรายชื่อของหนวยบริการปฐมภูมิ และคัดเลือกผูท่ีมี
คุณสมบัติตามเกณฑขางตนมาเปนผูมีสวนรวมในการศึกษา ซึ่งผูวิจยัจะสอบถามความสมัครใจกอน
ใหผูมีสวนรวมในการวิจัยตอบคําถามอีกครั้ง   
(4) รายละเอียดและขั้นตอนที่ผูมีสวนรวมในการวิจัยจะไดรับการปฏิบัติ 
 ผูมีสวนรวมในการวิจัยจะไดรับการชี้แจงจากผูวิจัยถึงวัตถุประสงค และกระบวนการเก็บขอมูล 
เริ่มจากผูมีสวนรวมในการวิจัยจะไดรับการสัมภาษณเกี่ยวกับความจําโดยใชเวลาประมาณ 5-10 นาที 
หลังจากนั้นการสัมภาษณแบงออกเปนสามชวง แตละชวงใชเวลาประมาณ 15-20 นาที พักระหวางชวง
อยางนอย 5 นาที โดยชวงแรกสัมภาษณเกี่ยวกับ ขอมูลท่ัวไป การสนับสนุนของสิ่งแวดลอมทาง
กายภาพ และการสนับสนุนทางสังคม ชวงท่ีสองสัมภาษณเกี่ยวกับ ความเชื่อมั่นตนเองในการ
เคลื่อนไหวออกแรงและความคาดหวังผลลัพธดานบวกและลบของการเคลื่อนไหวออกแรง และชวง
สุดทายสัมภาษณการเคลื่อนไหวออกแรง ซึ่งรวมระยะเวลาในการสัมภาษณใชเวลาประมาณ 65-80 นาที    
(5)  ความไมสะดวกหรือความเสี่ยงท่ีอาจเกิดข้ึน เชน อาการเหนื่อย หรือออนเพลีย  หรือไดรับผล
กระทบกระเทือนดานจิตใจขณะรวมการวิจัย  ผูมีสวนรวมในการวิจัยสามารถพักเมื่อจบการสัมภาษณในแต
ละสอบถาม นอกจากนี้ผูมีสวนรวมในการวิจัยสามารถหยุดการใหสัมภาษณไดทุกเวลาที่รูสึกเหนื่อย หรือไม
สะดวกในการใหสัมภาษณ โดยมีผูวิจัยจะคอยชวยเหลือเมื่อมีอาการผิดปกติ และอํานวยความสะดวก  
(6)   ผูมีสวนรวมในการวิจัย มีสิทธิในการปฏิเสธการเขารวมหรือสามารถถอนตัวจากการศึกษาได
ตลอดเวลา ท้ังนี้ การปฏิเสธจะไมกอใหเกิดอันตราย หรือผลกระทบใดตอผูมีสวนรวมในการวิจัย และ 
จะไมมีผลรบกวนตอการไดรับการบริการตาง ๆ ท่ีจะไดรับตามปกติ ตลอดจนไมมีคาใชจาย ผลการ
สัมภาษณของผูมีสวนรวมในครั้งนี้อาจยังไมมีประโยชนใดๆ ตอทานและครอบครัว แตในอนาคต
อาจชวยสงเสริมสุขภาพของผูสูงอายุไทยได 
(7)  หากผู เขารวมวิจัยมีขอสงสัยใหสอบถามเพิ่มเติมไดจากผูวิจัย โดยสามารถติดตอผูวิจัยได
ตลอดเวลาที่ มยุรี ลี่ทองอิน คณะพยาบาลศาสตร มหาวิทยาลัยขอนแกน หรือทางโทรศัพท ท่ีทํางาน 
0-432-207-326 หรือ มือถือ 0-896-194-342 และหากผูวิจัยมีขอมูลเพิ่มเติมท่ีเปนประโยชนหรือโทษ
เกี่ยวกับการวิจัย ผูวิจัยจะแจงใหผูเขารวมวิจัยทราบอยางรวดเร็ว เพื่อใหผูเขารวมวิจัยทบทวนวายัง
สมัครใจจะอยูในงานวิจัยตอไปหรือไม 
(8)  การวิจัยครั้งนี้มีการมอบผาเช็ดตัวขนาดกลางราคาประมาณ 20 บาทเปนของที่ระลึกแกผูมีสวนรวม
ในการวิจัยเมื่อสิ้นสุดการสัมภาษณ หรือเมื่อผูมีสวนรวมในการวิจัยท่ีถอนตัวระหวางการศึกษา 
(9)   ขอมูลท่ีไดจากการสัมภาษณของผูเขารวมวิจัยจะถูกนําไปรวมกับขอมูลของผูรวมเขารวมคนอื่นๆ 
ท่ีเขารวมในการศึกษา  โดยขอมูลจะถูกเก็บเปนความลับและผูวิจัยใชรหัสแทนชื่อนามสกุลของ
ผูเขารวมในแบบบันทึกขอมูล หากผูวิจัยตีพิมพผลการศึกษา ผูวิจัยจะไมมีการะบุช่ือของผูเขารวมไมวา
กรณีใดๆ  
(10)  จํานวนของผูมีสวนรวมในการวิจัยท่ีจะใชในการวิจัยครั้งนี้  336 คน 
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ใบยินยอมของกลุมประชากรหรือผูมีสวนรวมในการวิจัย 
ชื่อโครงการวิจัย ..โมเดลเชิงสาเหตุของการเคลื่อนไหวออกแรงของผูสูงอายุไทย.............................. 
เลขท่ี ประชากรหรือผูมีสวนรวมในการวิจัย…………………… 

ขาพเจาซึ่งไดลงนามที่ดานลางของหนังสือเลมนี้ ไดรับคําอธิบายอยางชัดเจนจนเปนท่ีพอใจจากผูวิจัย 
ช่ือ นางสาวมยุรี ลี่ทองอิน นิสิตปริญญาเอกคณะพยาบาลศาสตร จุฬาลงกรณมหาวิทยาลัย ที่ติดตอ คณะพยาบาล
ศาสตร มหาวิทยาลัยขอนแกน โทรศัพท 043-202-407 ตอ 129 (ที่ทํางาน) หรือ 0-896-194-342 (มือถือ) ถึง
วัตถุประสงคและขั้นตอนการวิจัย ความเสี่ยงและประโยชนซึ่งจะเกิดขึ้นจากการวิจัย ดังนี้  

ขาพเจาไดรับทราบวาการศึกษานี้มีวัตถุประสงคเพื่อศึกษาวิจัยเกี่ยวกับความสัมพันธของปจจัยและการ
พัฒนาแบบจําลองเชิงสาเหตุกับการเคลื่อนไหวออกแรงในผูสูงอายุไทย โดยประโยชนของงานวิจัยนี้จะทําใหพยาบาล
และผูที่เกี่ยวของเขาใจถึงปจจัยตางๆ ที่มีผลทั้งทางตรงและทางออมตอการเคลื่อนไหวออกแรงในผูสูงอายุไทย 

ขาพเจาไดรับทราบวา ขาพเจาคือผูมีสวนรวมในการวิจัยคนหนึ่งใน 336 คน ที่ตองไดรับการสอบถามเพียง
ครั้งเดียว โดยขาพเจาจะไดรับการสอบถามถึงปจจัยที่เปนสาเหตุกับการเคลื่อนไหวออกแรง ซึ่งรวมระยะเวลาในการ
ตอบแบบสอบถามประมาณ 65-80 นาที  

  ขาพเจาไดรับทราบวา หากขาพเจามีอาการเหนื่อย หรือออนเพลียเกิดขึ้น ในระหวางการใหขอมูล ขาพเจา
สามารถหยุดพักไดทุกเวลา โดยผูวิจัยจะคอยชวยเหลือเมื่อมีอาการผิดปกติและอํานวยความสะดวก รวมทั้งหาก
คําถามใดที่ทําใหขาพเจารูสึกอึกอัด ไมสบายใจหรือไมสะดวก ขาพเจามีสิทธิ์จะปฏิเสธ ไมตอบ หรือหยุดการให
ขอมูลไดทุกเวลา 

 ขาพเจาเขารวมการวิจัยครั้งนี้ดวยความสมัครใจ และขาพเจามีสิทธิ จะถอนตัวออกจากการวิจัยเมื่อไรก็ไดตาม
ความประสงค โดยไมตองแจงเหตุผล ซึ่งการถอนตัวออกจากการวิจัยนั้น จะไมมีผลกระทบในทางใดๆ แกขาพเจาทั้งสิ้น 

ขาพเจาไดรับคํารับรองวา  ขอมูลของขาพเจาจะนําไปศึกษาวิจัยในภาพรวมโดยใชรหัสตัวเลข ไมมีการ
ระบุช่ือและนามสกุลของขาพเจาในผลการวิจัย ผูวิจัยจะรักษาขอมูลท่ีแสดงวาเปนขาพเจาอยางเปนความลับ หาก
ขาพเจามีขอสงสัยสามารถสอบถามเพิ่มเติมจากผูวิจัยได  

ขาพเจาไดรับสําเนาเอกสารขอมูลสําหรับกลุมประชากรหรือผูมีสวนรวมในการวิจัย และใบยินยอมของ
กลุมประชากรหรือผูมีสวนรวมในการวิจัยแลว 

ขาพเจายินดีเขารวมการวิจัยครั้งนี้ ภายใตเงื่อนไขที่ระบุไวในเอกสารขอมูลสําหรับกลุมประชากรหรือผู
มีสวนรวมในการวิจัยและลงนามในทายเอกสารนี้ 
……………………………                                  ………………………………. 
         สถานที่ / วันที่               ลงนามผูมีสวนรวมในการวิจัย 
……………………………                                   ………………………………… 
                      (นางสาวมยุรี  ลี่ทองอิน ) 
         สถานที่ / วันที่                          ลงนามผูวิจัยหลัก 
……………………………                                         ………………………………… 
         (                                                                     ) 
         สถานที่ / วันที่                                   พยาน 
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Patient/participant information sheet 

 

1. Title: A causal model of physical activity in older Thai people. 

2. Researcher name: Mayuree Leethong-in 

3. Office: Faculty of Nursing, Khon Kaen University, Khon Kaen, Thailand 

     Office: 043-202-407 ext 129    Home:   043-203-724 

          Mobile phone : 08-9619-4342   E-mail:   Mayureekku@gmail.com 

       

   I am doing a doctoral dissertation on physical activity in older Thai people.  

Physical activity is defined as older people’s participation in moderate to vigorous 

intensity activity throughout daily accumulation of self-selected activities at least 10 

minutes at a time.  The activities should fall within each of the four domains: job 

related physical activity, household, transportation, and leisure time activities.  the 

purpose of this information is to tell you about the researcher and to allow you to 

make a clear decision about whether you would like to participate or not 
4. Information relevant to informed consent form of this study consists of: 

4.1 The objectives of this study are to develop and examine the causal model used 

to explain trends associated with participation in physical activity by older Thai 

people. 

4.2 The benefits of conducting this study are that: the results of this study will 

help nurses, health care providers and policy makers to understand the direct and 

indirect affect of select factors on participation in physical activity by older Thai 

people. 

4.3 The participants are older Thai peopl e aged 60 years or older who have no 

cognitive impairment , have a score of at least 15 points on the Chula Mental Test, are 

able to ambulate without assistive devices, and are willing to participate in the present 

study. The participants will be excluded from  the study if they have suffered a recent 

cardiovascular even t including h eart att ack, card iac arres t, valvu lar d isease, 

myocarditis, congestive heart failure (6 months prior) and have a history of 

medication use for the heart during the last three months..  The particip ants will a lso 

be excluded if they are non-am bulatory, ha ve renal failure, liver  cirrhosis, hum an 

immunodeficiency virus/ acquired immunode ficiency syndrom e, and have m ajor 
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surgery in the past 6 weeks, or have health problem s that  cau se co mmunication 

problems and vertigo.  

 Twelve villages in 6 provinces will be randomly selected as research settings .  

After permission is obtained from the head of each selected Prim ary Care Unit, th e 

systematic s ampling tec hnique will be used to s elect the p articipants who m eet the 

study criteria from  a name list obtained from  each primary care unit. The researcher 

will contact participants to invite them to participate in the study.  

4.4  Participants will be asked to answer the questions on the Chula Mental Test 

for around 5-10 minutes. The interview process will be divided into 3 sections, Each 

section will take around 15-20 minutes with 5 minutes rest after filling out each 

section. Participants will be initially asked to complete the questionnaire on personal 

data, physical environment, and social support,followed by questionnaires on self-

efficacy, positive outcome expectations, and negative outcome expectations. Finally, 

participants will be interviewed using the physical activity questionnaire at the 7 day 

point. It will take around 65-80 minutes for this process.   

      4.5   The possibility of suffering chances such as fatigue and tiredness may occur. 

Participants will be asked to take a rest after filling out each questionnaire, and they 

will be informed that they can take a break whenever they feel tired or uncomfortable. 

The researcher will observe the participants and check for tiredness and fatigue.     
       4.6 Participation in the study will be strickly voluntary and participants may drop 

out of the study at any time, without penalty. This study will not impact participants’ 

health and expenditure, if they do not participate in the study.  

4.7 Participants can contact the researcher Mayuree Leethong-In, at the Faculty of 

Nursing, KhonKaen University by calling 0-432-207-324 ext. 129, at home by calling 

043-203-724, and via cell phone by calling 0-896-194-342.  
4.8 Participants who participate in the interview whether they later drop off  the 

study or not, will receive a handkerchief which costs around 20 baht. 

4.9 The information of the study will be presented the summary of findings as a 

whole. Each participant will be assigned a number and his or her name will not be 

connected with this study in any way when the results are reported. The researcher 

will make every effort to keep the participants’ identities confidential. Only the 
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researcher will have accessed to the participants’ information. However, this 

information will be disclosed upon court order. 

       4.10 The total number of participants in this study will be 336. 
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Informed Consent Form 

 

Title: A causal model of physical activity in the older Thai people. 

 Code number: Population or participant ……………………………. 

 I was informed by the nurse researcher named Mayuree Leethong-in, 

Ph.D.student, Doctoral of Philosophy in Nursing Science Program, Faculty of 

Nursing, and Chulalongkorn University about the research objectives, procedures, as 

well as benefits, risks or harm that may occur in this study. 

 I have been told that the objectives of this study are to develop and examine 

the causal model used to explain trends associated with participation in physical 

activity by older Thai people. I have been told that the benefits of conducting this 

study will help nurses and health care providers to understand the direct and indirect 

effects of selected factors on participation in physical activity by older Thai people.  

 I understand that I will be one of 336 older people who will be asked to 

answer questions related to personal data, social support, physical environment, self-

efficacy, positive outcome expectations, negative outcome expectations, and physical 

activity. These tasks will take approximately 65-80 minutes. 

 I have been told that some possible risks such as fatigue or tiredness could 

occur.  I have been told that I will be asked to take a rest after each questionnaire and 

I can stop the task whenever I feel fatigue or uncomfortable. In addition, the nurse 

researcher will support and check for tiredness and fatigue. If I feel uncomfortable, I 

can refuse to answer.       
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 I know that my participation in this study is strictly voluntary and that I can 

withdraw or drop out of the study at any time without any consequences. Whether I 

participate in the study or not, there will be no effect on me.  

 I have been told about the reason for the study and my part in it. I understand 

that I am able to ask questions. I will be assigned a code number and my name or any 

identifying information will not be disclosed when the results are reported. The nurse 

researcher will make every effort to keep my identity confidential.  I understand that 

during the study I can contact the researcher, if I have any question about the study. 

 I receive a copy of this informed consent and participant information sheet.   

 I have read the information above. I am willing to take part in this study and 

my participation is voluntary.  

…………………………………………… …………………………………………… 
Place/ Date Name of participant 

…………………………………………… …………………………………………… 
Place/ Date (Miss Mayuree Leethong_in) 

 Main reseacher signature 
…………………………………………… …………………………………………… 

Place/ Date (……………………………………………) 
 Witness signature 
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สวนที่ 1 แบบทดสอบสุขภาพจิตจุฬา (Chula Mental test: CMT) 
 
คําชี้แจง ก. ผูสอบถามอานขอความ 
  ข. ใหคะแนน 1 เมื่อผูสูงอายุตอบถูกตอง 
      ใหคะแนน 0 เมื่อผูสูงอายุตอบไมถูกตอง 
 ค. สรุปตีความระดับความรูคดิและสติปญญาของผูสูงอายุตามเกณฑทีก่ําหนดให 

 
 คําถาม คําตอบ คะแนน 

1.  ปนี้คุณอายเุทาไร?  1 / 0 
2.  ขณะนีก้ี่โมง (อาจตอบคลาดเคลื่อนได 1 ช่ัวโมง)  1 / 0 
3.  พูดคําวา “รม กระทะ ประต”ู ใหฟงชา ๆ ชัด ๆ 2  คร้ัง แลวบอกให

ผูทดสอบทวนชื่อทั้งสามดังกลาวทันท ี
(ช่ือที่ถูก 1 ช่ือ =  คะแนน) 

“รม” 
“กระทะ” 
“ประตู” 

1 / 0 
1 / 0 
1 / 0 

4.  เดือนนี้เดือนอะไร?   ( อาจตอบเปนเดือนไทย / เดือนสากลก็ได)  1 / 0 
5.     
6.     
7.     
8.     
9.     
10.    
11.    
12.    
13.    
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สวนที่ 2 แบบบันทึกขอมูลสวนบุคคล  
รหัสผูใหสัมภาษณ................. 

คําชี้แจง  
โปรดทําเครื่องหมาย / ลงใน (  ) หนาขอความที่เปนคําตอบ หรือ เติมขอความลงใน

ชองวางที่ไดจากการสัมภาษณในคําตอบแตละขอ 
1. อายุ .........................ป 
2. เพศ         (   ) ชาย                                             (  ) หญิง 
3.  ศาสนา    (  ) พุทธ                (  ) อิสลาม            (  ) คริสต        (  ) อ่ืนๆ ระบุ....................... 
4. สถานภาพการสมรส 

(  ) โสด                                (  ) สมรส              (  ) แยกกนัอยู  (  ) มาย 
(  ) หยา                                 (  )  อ่ืนๆ ระบ.ุ............... 

5. จบการศึกษาสงูสุดชั้น 
(  ) ไมไดศึกษา                                       (  ) ประกาศนยีบตัรวิชาชีพ หรือ วิชาชีพขั้นสูง 
(  ) ประถมศึกษาหรือต่ํากวา                  (  ) ปริญญาตรี หรือ  สูงกวาปริญญาตรี 
(  ) มัธยมศกึษา  
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สวนที่ 3 แบบสัมภาษณการสนับสนุนทางสังคมเพื่อการเคล่ือนไหวออกแรง 
คําชี้แจง:  

ขอความตอไปนี้เหมาะสําหรบัผูที่มีการเคลื่อนไหวออกแรงเปนประจํา หากทานไมไดมี
การเคลื่อนไหวออกแรงเปนประจํา บางขอความอาจไมตรงกับการรับรูของทาน อยางไรก็ตาม
ขอใหทานโปรดกรุณาตอบทุกๆ ขอคําถาม แตละขอความจะใหตอบสองครั้ง 

ภายใต “ครอบครัว” โปรดระบุความถี่ที่บุคคลในครอบครัวของทานไดพูดหรือทําในแตละ
ขอความดังกลาว ในชวงหนึง่เดือนที่ผานมา 

ภายใต” เพื่อน” ระบุความถี่ที่เพื่อน คนรูจกั หรือเพื่อนรวมงานของทานไดพดูหรือทาํในแต
ละขอความดังกลาว ในชวงหนึ่งเดือนที่ผานมา 

ทั้งนี้การเคลื่อนไหวออกแรง หมายถึง การเคลื่อนไหวออกแรงที่ทานทําในกจิกรรมตาง ๆ 
อาทิ งานอาชีพ งานบาน/งานสวน การเดนิทาง และกิจกรรมในเวลาวาง โดยทานอาจตองออกแรง
ทั้งในระดับปานกลางและ/หรือหนักเพื่อทํากิจกรรมนั้นตดิตอกันอยางตอเนื่องนานอยางนอย 10 
นาที ตอคร้ัง  

             โปรดเขียนเฉพาะตวัเลขที่ตรงกับสิ่งที่เกิดขึ้นลงในชองวางที่กําหนดให 
ไมเคยทําเลย นานนานครั้ง 2-3 คร้ัง บอยๆ เปนประจํา ไมตอบ 

(1) (2) (3) (4) (5) (8) 
 
ชวงหนึง่สัปดาหท่ีผานมา ครอบครัวของทาน หรือ เพื่อนๆ......... ครอบครัว เพื่อนๆ 
 1. ทําการเคลื่อนไหวออกแรงในกิจกรรมตางๆ รวมกับทาน 1a____ 1b____ 
 2. อาสาที่จะทํากิจกรรมในการเคลื่อนไหวออกแรงรวมกับทาน 2a____ 2b____ 
 3. ใหความชวยเหลือหรือชวยเตือนในเรื่องการเคลื่อนไหวออกแรง                    
      (วันนี้คุณไดเคลื่อนไหวออกแรงหรือยัง) 

3a____ 3b____ 

 4. .................................................................................................................................. 4a____ 4b____ 
 5. .................................................................................................................................. 5a____ 5b____ 
11. .................................................................................................................................. 11a___ 11b___ 
12. พูดคุยเรื่องความชอบในการทํากิจกรรมการเคลื่อนไหวออกแรงของพวกเขากับทาน 12a___ 12b___ 
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สวนที่ 4 แบบสัมภาษณการสนับสนุนของสิ่งแวดลอมกายภาพเพื่อการเคล่ือนไหวออกแรง 
คําชี้แจง :  
          สําหรับคําถามตอไปนี้ ผูวิจัยจะสัมภาษณความเหน็ของทานเกี่ยวกับสิ่งแวดลอมบาน บริเวณ
ละแวกบานและแหลงสนับสนุนหรือส่ิงอํานวยความสะดวกในชุมชนของทานกับการเคลื่อนไหว
ออกแรง  
ในที่นี้     การเคลื่อนไหวออกแรง หมายถึง การเคลื่อนไหวออกแรงที่ทานทําในกิจกรรมตาง ๆ อาทิ งาน
อาชีพ งานบาน/งานสวน การเดินทาง และกิจกรรมในเวลาวาง โดยทานอาจตองออกแรงทั้งในระดับปาน
กลางและ/หรือหนักเพื่อทํากิจกรรมนั้นติดตอกันอยางตอเนือ่งนานอยางนอย 10 นาที ตอครั้ง  

บาน              หมายถึง สถานที่ที่ทานอาศยัอยูในปจจุบนัทั้งพื้นที่ในบานและบริเวณรอบบาน 
ซ่ึงบริเวณรอบบาน ไดแก บริเวณหนาบาน หลังบาน และรอบตัวบาน 

ละแวกบาน   หมายถึง บริเวณที่ทานใชเวลาประมาณ10 นาทีเดินจากบานไปถึง 
ชุมชน            หมายถึง บริเวณที่ทานใชเวลาประมาณ 20 นาที ขับรถหรือนั่งรถจากบานไปถึง 
ทั้งนี้ขอใหทานกรุณาบอกหมายเลขที่ตรงกับความเห็นของทานมากทีสุ่ด โดยเลือกหมายเลข 

1 ถึง 5 ซ่ึงหมายเลข 1 หมายถึง ไมเห็นดวยกับขอความนัน้มากที่สุด      
                2  หมายถึง ไมเหน็ดวยกับขอความนั้น               
                3  หมายถึง ไมแนใจ  

  4  หมายถึง เห็นดวยกับขอความนั้น   
  5 หมายถึง เห็นดวยกับขอความนั้นมากที่สุด 
 

ขอ ขอความ เห็น
ดวย
มาก 
ที่สุด 

เห็น
ดวย 

ไม
แนใจ 

ไม
เห็น
ดวย 

ไม
เห็น
ดวย
มาก
ที่สุด 

1 ทานรูสึกสะดวกมากเมื่อเดนิภายในบานของทาน  5 4 3 2 1 
2 ทานมีความปลอดภัยจากอุบตัิเหตุ.............................. 5 4 3 2 1 
6       
7 บริเวณละแวกบานของทาน มีปญหามากในเรื่องสุนัขที่มีเจาของ และ/

หรือ สุนัขจรจดั 
5 4 3 2 1 

10 ในชุมชนของทาน สถานที่สาธารณะหรือสถานที่ราชการตาง ๆ เปน
สถานที่ท่ีปลอดภัยจากอุบัติเหตุสําหรับทานเมื่อทํากิจกรรมเคลื่อนไหว
ออกกําลัง 

5 4 3 2 1 
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สวนที่ 5 แบบสัมภาษณความเชื่อม่ันตนเองในการเคลื่อนไหวออกแรง 
คําชี้แจง:   

ขอใหทานตอบหมายเลขที่ตรงกับระดับความมั่นใจของทานวา เมื่อหนึ่งสัปดาหที่ผานมา
ทานมีความมัน่ใจในระดับมากหรือนอยเพียงใดที่จะเคลื่อนไหวออกแรง ภายใตสถานการณตาง ๆ 
ตอไปนี้ โดย7เลือกหมายเลขจาก 0 ถึง 10 ซ่ึงคะแนน 0 หมายถึงไมมีความมั่นใจเลย จากนั้นตวัเลข
จะไลเรียงความมั่นใจ8จากนอยไปหามากจนถึงคะแนน 10 หมายถึงมีความมั่นใจมากที่สุด  
 การเคลื่อนไหวออกแรง หมายถึงการเคลื่อนไหวรางกายที่กระทําที่ทําตอเนื่องกันนานครั้ง
ละ 10 นาทีขึ้นไป อยางนอย 3 คร้ังตอวัน ในกิจกรรมตาง ๆ ไดแก งานอาชีพ งานบาน การเดินทาง 
และกิจกรรมในเวลาวาง  
 

1. ทานมั่นใจเพยีงใดวาทานสามารถเคลื่อนไหวออกแรงถึงแมวาทานเผชิญกับอากาศทีร่บกวน
หรืออากาศไมดี 

  ไมม่ันใจ ---------------------------------------------------------------------------------ม่ันใจเต็มท่ี 
       0         1          2          3          4          5           6           7           8          9           10 

2. ทานมั่นใจเพยีงใดวาทานสามารถเคลื่อนไหวออกแรงถึงแมวาทานรูสึกเบื่อหนายตอการออก
แรงในการทํากิจกรรมตาง ๆ   

  ไมม่ันใจ ---------------------------------------------------------------------------------ม่ันใจเต็มท่ี 
              0         1          2          3          4          5           6           7           8          9           10 
3. ทานมั่นใจเพยีงใดวาทานสามารถเคลื่อนไหวออกแรงถึงแมวาทานรูสึกเจ็บปวดขณะ
เคล่ือนไหวออกแรงทํากิจกรรมตางๆ 

  ไมม่ันใจ ---------------------------------------------------------------------------------ม่ันใจเต็มท่ี 
              0         1          2          3          4          5           6           7           8          9           10 
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สวนที่ 6. แบบสัมภาษณความคาดหวังผลดีของการเคลือ่นไหวออกแรง 
คําชี้แจง :    
 ขอความตอไปนี้กลาวถึงผลดีที่อาจเกิดขึน้จากการเคลื่อนไหวออกแรง  ทานเห็นดวยมาก
นอยเพยีงใดตอขอความดังกลาว  ทั้งนี้ขอใหทานกรณุาบอกหมายเลขที่ตรงกับความเห็นของทาน
มากที่สุด โดยเลือกหมายเลข 1 ถึง 5 ซ่ึงหมายเลข 1 หมายถึง ไมเห็นดวยกับขอความนัน้มากที่สุด 
จากนั้นตัวเลขจะไลเรียงความเห็นดวยจากนอยไปหามากจนถึงคะแนนหมายเลข 5 หมายถึง เหน็
ดวยกับขอความนั้นมากที่สุด 

 
ทั้งนี้การเคลื่อนไหวออกแรง หมายถึง การเคลื่อนไหวออกแรงที่ทานทําในกจิกรรมตาง ๆ 

อาทิ งานอาชีพ งานบาน การเดินทาง และกิจกรรมในเวลาวาง โดยทานตองทํากิจกรรมนั้น
ติดตอกันนานอยางนอย 10 นาทีตอคร้ัง เปนเวลา 3 คร้ังตอวัน   

 
ขอความ ระดับความเห็น 

 เห็นดวยมากทีสุ่ด--------ไมเห็นดวยมากทีสุ่ด 
ผลดีท่ีคาดวาจะไดรับจากการเคลื่อนไหวออกแรง ทําให      
1.  รูสึกวาสมรรถนะของรางกายดีขึน้ 5 4 3 2 1 
2.  อารมณโดยท่ัวไปของทานดีขึ้น 5 4 3 2 1 
3.  รูสึกเหน็ดเหนื่อยนอยลง 5 4 3 2 1 
4.  ............................................ 5 4 3 2 1 
5.  ............................................ 5 4 3 2 1 
6.  ............................................ 5 4 3 2 1 
7.  ............................................ 5 4 3 2 1 
8.  ............................................ 5 4 3 2 1 
9.  ชวยสรางเสริมกระดูกของทานใหแข็งแรงขึ้น 5 4 3 2 1 
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สวนที่ 7 แบบสัมภาษณความคาดหวังผลดานลบของการเคลื่อนไหวออกแรง 
 
คําชี้แจง :     

ขอความตอไปนี้กลาวถึงผลดานลบที่อาจเกดิขึ้นจากการเคลื่อนไหวออกแรง  ทานเหน็ดวย
มากนอยเพียงใดตอขอความดังกลาว  ทั้งนี้ขอใหทานบอกหมายเลขที่ตรงกับความเหน็ของทานมาก
ที่สุด โดยเลือกหมายเลข 1 ถึง 5 ซ่ึงหมายเลข 1 หมายถึง ไมเห็นดวยกบัขอความนั้นมากที่สุด 
จากนั้นตัวเลขจะไลเรียงความเห็นดวยจากนอยไปหามากจนถึงคะแนนหมายเลข 5 หมายถึง เหน็
ดวยกับขอความนั้นมากที่สุด 

 
ทั้งนี้การเคลื่อนไหวออกแรง หมายถึง การเคลื่อนไหวออกแรงที่ทานทําในกจิกรรมตาง ๆ 

อาทิ งานอาชีพ งานบาน การเดินทาง และกิจกรรมในเวลาวาง โดยทานตองทํากิจกรรมนั้น
ติดตอกันนานอยางนอย 10 นาทีตอคร้ัง เปนเวลา 3 คร้ังตอวัน   
   

ขอความ ระดับความเห็น 
 เห็นดวยมากที่สุด------------ไมเห็นดวยมากท่ีสุด 

  1. การเคลื่อนไหวออกแรง เปนสิ่งที่ทานหลีกเลี่ยง 
เนื่องจากจะทําใหทานหายใจเร็วและตื้นกวาปกต ิ

5 4 3 2 1 

2. ............................................ 5 4 3 2 1 

3. ............................................ 5 4 3 2 1 

4. ............................................ 5 4 3 2 1 
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 สวนที่ 8 แบบสัมภาษณการเคล่ือนไหวออกแรงของผูสูงอายุ   
คําชี้แจง 

คําถามตอไปนี้สัมภาษณทานเกี่ยวกับเวลาทีใ่ชในการเคลื่อนไหวออกแรงทํากิจกรรม
ประจําวนัตางๆ ในชวง 7 วันท่ีผานมา  ขอใหทานโปรดตอบคําถามทุกขอ แมทานคิดวาตวัทานเอง
ไมใชคนที่กระฉับกระเฉงกต็าม  โดยที่คําถามจะถามครอบคลุมกิจกรรมประจําวนัทัง้หมด 4 
ประเภท ดังนี ้

1) กิจกรรมในการทํางานประกอบอาชีพ 
2) กิจกรรมในการเดินทาง  
3) กิจกรรมในงานบาน งานซอมบํารุงบาน และงานดูแลสมาชิกในครอบครัว 
4) กิจกรรมยามวาง 

 
       ขอใหทานคิดถึงกิจกรรมประจําวนัทีต่องใชการเคลื่อนไหวออกแรงทั้งระดับหนักมากและ

หนักปานกลาง ซ่ึงตองทําตอเนื่องนานอยางนอย 10 นาทีตอคร้ัง ในชวง7 วันที่ผานมา  
กิจกรรมการเคลื่อนไหวออกแรงหนักมาก หมายถึง กิจกรรมที่ทานทํานั้นตองออกแรงมาก 

และทําใหทานตองหายใจแรงและเร็วมากกวาปกติมาก จนรูสึกหอบเหนื่อย 
     กิจกรรมการเคลื่อนไหวออกแรงปานกลาง หมายถึง กิจกรรมที่ทานทํานั้นตองออกแรงปาน
กลาง และทําใหทานตองหายใจเร็วกวาปกติบาง แตไมรูสึกหอบเหนื่อย 
 
ตอนที่ 1 การเคลื่อนไหวออกแรงในการทาํงานประกอบอาชีพ 

คําถามตอไปนี้ ขอใหทานคิดถึงการทํางานที่ทานตองเคลื่อนไหวออกแรง เปนกิจกรรมที่
ทํานอกบานและเปนงานที่อาจไดรับหรือไมไดรับคาจาง/ คาตอบแทนเชน งานอาชีพ งานทํานา/ทํา
ไร งานคาขาย งานรับจางรายวัน งานอาสาสมัคร งานรับสอน และอ่ืน ๆ เปนตน  
             แบบสอบถามสวนนี้ ไมรวมงานที่ทําในบริเวณบานที่ไมมีคาตอบแทน เชน งานบาน งาน
ตกแตงสวน งานซอมบํารุงทั่วไปและงานดูแลสมาชิกในครอบครัว ซ่ึงงานสวนนีจ้ะสอบถามทาน
ในตอนที่ 3 
1. ชวง 7 วันท่ีผานมา ปจจุบนัทานมีงานประกอบอาชีพ หรือทํางานนอกบาน ที่อาจไดรับ 
       หรือไมไดรับคาตอบแทนหรือไม  

 มี 
 ไมมี    (หากไมม ีขามไปตอบในตอนที่ 2 การเดนิทาง) 
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คําถามตอไปนี้ เกี่ยวกับการทํางานที่ตองเคลื่อนไหวออกแรงที่ทานปฏิบัติในชวง 7 วันท่ีผานมา 
ใหคิดถึงเฉพาะกิจกรรมการเคลื่อนไหวออกแรงที่ทําติดตอกันอยางนอย 10 นาทีตอคร้ัง ไมวาทาน
จะไดรับหรือไมไดรับคาตอบแทนก็ตาม ทั้งนี้ไมรวมการเดินทางไปกลับระหวางบานกับที่ทํางาน 

 

2. ชวง 7 วันท่ีผานมา ทานใชเวลากีว่ัน ทํางานที่ตองเคลื่อนไหวออกแรงหนักมาก เชน ยกของหนัก  
      ขุดดิน  งานกอสราง หรือ การเดินขึ้นบันไดหลายขัน้  ซ่ึงทําตอเนือ่งนานอยางนอย 10 นาท ี

___ วัน ตอสัปดาห 
  ไมไดทํางานทีต่องเคลื่อนไหวออกแรงหนกัมาก   (ขามไปตอบในขอ 4) 

 
3. โดยปกติ ในแตละวันเหลานั้น ทานใชเวลาทํางานที่ตองเคลื่อนไหวออกแรงหนกัมากรวมเปน  
       ระยะเวลานานเทาไรตอวัน 

____ ชั่วโมง ตอวัน  ____ นาที ตอวัน 
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Part 1: Demographic information 
 

Explanation: please mark / in the proper space (  ) or fill in the correct information as 
required: 
 
1. Age…………..years 

 

2. Gender (   ) Male (  ) Female 

 

3. Religion  1. (  )  Buddhist  2. (  ) Islam 

   3. (  )  Christian  4. (  ) other (specify)……………. 

 

4. Status   1. (  )  Single   2. (  ) Married 

   3. (  )  Separated   4. (  ) Widowed  

 5. (  )  Divorced  6. (  ) other (specify)……………. 

 

5. Highest educational level completed: 

   1. (  )  no formal education 2. (  ) Primary school 

   3. (  )  Secondary school  4. (  ) Vocational school  

 5. (  )  Bachelor’s degree or higher  
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Part 2:  Social Support for Physical Activity scale (SSPA) 

 

Below is a list of things people m ight do or say to som eone who is trying to 

physical activity regularly. If you are not tr ying to physical activity, then som e of the 

questions may not apply to you, but please read and give an answer to every question.  

Please rate each question twice. Under family, rate how often anyone living in 

your household has said or done what is described during the last month. Under 

friends, rate how often your friends, acquaintances, or coworkers have said or done 

what is described during the last month.  

Please write one number from the following rating scale in each space:  
      

1    2 3 4 5 8 
none rarely A few times often Very often Does not apply 

 

 

 During the last month, your family (or members of your 

household) or friends:  

Family  Friends  

1. Participating physical activity with you. 1.____ 1.____ 

2. Offered to physical activity with you.  2.____ 2.____ 

3. Gave you helpful reminders to physical activity                        

("Are you going to physical activity tonight?”).  

3.____ 3.____ 

4. ...........................................................................  4.___ 4.____ 

11. ...........................................................................  11.___ 11.____ 

12. Talked about how much they like to physical activity. 12.___ 12.____ 
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Part 3: Thai Environment Supports for Physical Activity scale (TESPA) 

 
Directions:   

“I will be asking you some questions about your house and  neighborhood , 
followed by some questions about the community in which you live.” 

For the purpose of this interview,  
Physical activity referes to older people’s participation in moderate to 

vigorous intensity activity throughout daily accumulation of self-selected activities at 
least 10 minutes at a time.  The activities should fall within each of the four domains: 
job related physical activity, household, transportation, and leisure time activities.   

Home ref ers to your hom e environm ent both in and aro und your ho me ( e.g. 
front yard and back yard) in relation to your participation in physical activity.   
 Neighborhood refers to the area ar ound your hom e that you could w alk to 
within 10 minutes from your home. 

Community refers to the area with in a 20 minutes drive from your residence. 
 
Please tell me how much you agree or disagree with the statements. 

 Statements Strongly 
agree 

Agree Unsure Disagree Strongly 
disagree 

1 You feel more convenient 

walking inside your home 
5 4  3 2 1 

2 You feel safer inside your 

home.  
5 4 3 2 1 

3. ……………………………….. 5 4 3 2 1 

4. ……………………………….. 5 4 3 2 1 

7. The unattended dogs in your 
neighborhood are big problem 
for walking.  

5 4 3 2 1 

10 The public recreation facilities 

in your community make you 

more safety for physical 

activity. 

5 4 3 2 1 
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Part 4:  Self-efficacy for Physical Activity scale (SEPA) 
 

   Directions: the following are situations that are common reasons for the persons not 
to participate physical activity at least 10 minutes a time, 3 times a day. Using the 
numbers from 0 to 10, pleases indicate how confident you are right now that you 
could physical activity in the event that any of the following circumstances were to 
occur. 
  

1. How confident are you right now that you could physical activity if the 
weather was bothering you? 
No confidence …………………………………………………………………Total confidence  
0 1 2 3 4 5 6 7 8 9 1 0 
 
2. How confident are you right now that you could physical activity if you 
were bored by the program or activity? 
No confidence …………………………………………………………………Total confidence  
0 1 2 3 4 5 6 7 8 9 1 0 
 
3. How confident are you right now that you could physical activity if you felt 
pain when performing? 
No confidence …………………………………………………………………Total confidence  
0 1 2 3 4 5 6 7 8 9 1 0 
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Part 5: The Positive Outcome Expectations for Physical Activity scale (POEPA) 

 

Directions: The following statements are about the benefits of physical activity which 

you participate at least 10 minutes a time, 3 times a day. 

Please tell me how much you agree or disagree with the statements 

Statements Strongly agree ---------Strongly disagree 

1. The participation in physical activity 

makes me feel better physically 

5 4 3 2 1 

2. The participation in physical activity 

makes my mood better in general. 

5 4 3 2 1 

3. The participation in physical activity 

helps me feel less tired. 

5 4 3 2 1 

4. ........................................................................ 5 4 3 2 1 

8. ........................................................................ 5 4 3 2 1 

9. The participation in physical activity 

helps to strengthen my bone 

5 4 3 2 1 

 

 

Part 6: The Negative Outcome Expectations for Physical Activity scale (NOEPA) 

 

Directions: The following statements are about the negative outcomes of physical 

activity which you participate at least 10 minutes a time, 3 times a day. 

Please tell me how much you agree or disagree with the statements 

Statements Strongly agree -----Strongly disagree 

1. The participation in physical activity is 

something I avoid because it causes me to be 

short of breath. 

5 4 3 2 1 

2. ....................................................................... 5  4 3 2 1 

4. ....................................................................... 5  4 3 2 1 
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Part 7:  International Physical Activity Questionnaire (IPAQ_L) 
 

We are interested in finding out about the kinds of physical activities that 

people do as part of their everyday lives. The questions will ask you about the time 

you spent being physically active in the last 7 days. Please answer each question even 

if you do not consider yourself to be an active person. Please think about the activities 

you do at work, as part of your house and yard work, to get from place to place, and in 

your spare time for recreation, exercise or sport. 

 

Think about all the vigorous and moderate activities that you did in the last 7 days. 

Vigorous physical activities refer to activities that take hard physical effort and make 

you breathe much harder than normal. Moderate activities refer to activities that take 

moderate physical effort and make you breathe somewhat harder than normal. 

PART 1: JOB-RELATED PHYSICAL ACTIVITY 

The first section is about your work. This includes paid jobs, farming, volunteer work, 

course work, and any other unpaid work that you did outside your home. Do not 

include unpaid work you might do around your home, like housework, yard work, 

general maintenance, and caring for your family. These are asked in Part 3. 

 

1. During the last 7 days, do you currently have a job or do any unpaid work outside 

your home? 

  Yes 

  No  Skip to PART 2: TRANSPORTATION 
 

The next questions are about all the physical activity you did in the last 7 days as part 

of your paid or unpaid work. This does not include traveling to and from work. 
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2.  During the last 7 days, on how many days did you do vigorous physical 

activities like heavy lifting, digging, heavy construction, or climbing up stairs as 

part of your work? Think about only those physical activities that you did for at 

least 10 minutes at a time. 

_____ days per week 

 

 No vigorous job-related physical activity                 Skip to question 4 

3. How much time did you usually spend on one of those days doing vigorous 

physical activities as part of your work? 

_____ hours per day 

____ minutes per day 
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APPENDIX F: 

GUIDELINES FOR DATA PROCESSING AND ANALYIS OF  

THE INTERNATIONAL PHYSICAL ACTIVITY QUESTIONNAIRE –LONG 

FORM (IPAQ-L) 
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Guidelines for data processing and analysis of the International Physical Activity 

Questionnaire-Long Form (IPAQ-L) 

Introduction  

This document has been prepared for use in this study. It based on IPAQ 

Research Committee (November 2005).  

 

Summary characteristics of IPAQ-L  

The IPAQ-L was developed by Booth and the International Consensus Group 

for the Development of an International P hysical Activity Questionnaire at the WHO 

in 1998. T he IPAQ-L was designed for res earch that requires a com prehensive 

evaluation of daily physical activity. Th e IPAQ-L includes 5 sections: work-related 

physical activity, transport-related physical  activity, leisure tim e phys ical activity, 

domestic a ctivities, and  tim e spent sitti ng during the previous  7 days. The IPAQ- L 

identifies the frequency and duration of vigorous and moderate  physical activity 

involved in work-related ac tivities, dom estic ac tivities, and leisure-tim e physica l 

activities. For transpo rtation related activities, the actual tim e spent was used as the 

criterion. The item s are structured to provi de separate, dom ain-specific scores for 

walking, moderate physical activity and vi gorous physical activity. C omputation of 

the total sco res for the I PAQ_L requires summation of the duration (in m inutes) and 

frequency (days) for all the types of activities in all domains.   

 

 

 

 



 

253

Overview of Continuous and categorical analyses of IPAQ-L 

Both categorical and continuous indicators of physical activity are possible 

from IPAQ-L.  In addition, the continuous indicator be presented as median 

minutes/week or median MET-minutes /week.  

1. Continuous score 

Data collected with IP AQ-L can be presented as a continuous score and 

presented as  median median minutes/week or m edian MET-minutes /week. Median 

score can be com puted for walking, m oderate-intensity activ ities, and vigorous-

intensity activities with in each domain using th e for mulas below. Total scores m ay 

also be calculated for walking, moderate-int ensity activities, a nd vigorous-intensity 

activities; for each domain and for an overall grand total.  

 MET values and formula for computation of MET-minutes 

Occupation domain 

Walking  MET-min/week at work = 3.3 * walking minutes*walking days at work 

Moderate MET-min/week at work = 4.0 * moderate-intensity activity  

minutes*moderate-intensity activity days at work 

Vigorous MET-min/week at work = 8.0 * vigorous -intensity activity minutes*  

vigorous-intensity activity days at work 

      Total Work MET-min/week = sum of Walking + Moderate + Vigorous MET- 

minutes/week scores at work 

Transportation domain 

Walking  MET-min/week  = 3.3*walking minutes*walking days for transportation 

Cycle MET-min/week = 6.0*cycling minutes* cycle days for transportation 

      Total Transportation MET-min/week = sum of Walking + Cycling MET- 
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minutes/week scores for transportation. 

Household domain 

Vigorous MET-min/week yard chores = 5.5 * vigorous-intensity activity minutes  

  * vigorous-intensity activity days doing yard work( Note: the MET value of  

5.5 indicates that vigorous garden/yard work should be considered a moderate- 

intensity activity for scoring and computing total moderate intensity activities) 

Moderate MET-min/week yard chores = 4.0 * moderate-intensity activity  

minutes * moderate-intensity activity days doing yard work. 

Moderate MET-min/week inside chores = 3.0 * moderate-intensity activity  

minutes * moderate-intensity activity days doing inside chores. 

      Total Household MET-min/week = sum of Vigorous yard + Moderate yard +  

Moderate inside chores MET-minutes/week scores 

Leisure -Time domain 

Walking  MET-min/week leisure = 3.3 * walking minutes*walking days in leisure 

Moderate MET-min/week leisure = 4.0 * moderate-intensity activity  

minutes*moderate-intensity activity days in leisure 

Vigorous MET-min/week leisure = 8.0 * vigorous -intensity activity minutes*  

vigorous-intensity activity days in leisure 

      Total Leisure-Time MET-min/week =  sum of Walking + Moderate + Vigorous  

MET-minutes/week scores in leisure 

Total physical activity scores 

    An overall total physical activity MET-minutes/week score can be computed as:  

     Total physical activity MET-minutes/week = sum of total (Walking +Moderate + 

vigorous) MET-minutes/week scores.  
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     Or 

     Total physical activity MET-minutes/week = sum of total occupation + total 

transportation + total household + total leisure-time MET-minutes/week scores.  

 

2. Categorical score 

There are three levels of physical activity proposed to classified populations as 

followed: 

 

Category 1: Low 

 Those individuals who mot meet criteria for categories 2 or 3 ate considred 

“low” 

 

Category 2: Moderate 

 The pattern of activity to be classified as “moderate” is either of the following 

criteria: 

 a). 3 or more days of vigorous-intensity activity of at least 20 minutes per day  

 OR 

 b). 5 or more days of moderate-intensity activity of at least 30 minutes per day  

 OR 

 c). 5 or more days of any combination of walking, moderate-intensity or 

vigorous-intensity activities achieving a minimum of at least 600 MET-min/week. 

 Individuals meeting at least one of the above criteria would be defined as 

accumulating a moderate level of activity.  
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Category 3: High 

        Any one of the following 2 criteria  

 a). vigorous-intensity activity on at least 3 days achieving a minimum of at 

least 1500 MET-min/week 

 OR 

 b). 7 or more days of any combination of walking, moderate-intensity or 

vigorous-intensity activities achieving a minimum of at least 3000 MET-min/week. 

 
Examples 

MET levels MET-minutes/week for 30 min/day, 5 days 

Walking at work =3.3 METs 3.3*30*5 = 495 MET-minutes/week 

Cycling for transportation=6.0 METs 6.0*30*5 = 900 MET-minutes/week 

Moderate yard work =4.0 METs 4.0*30*5 = 600 MET-minutes/week 

Vigorous intensity in leisure=8.0 METs 8.0*30*5 = 1,200 MET-minutes/week 

 TOTAL = 3,195 MET-minutes/week 
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APPENDIX G: 

PERMISSION DOCUMENT FOR USING THE INSTRUMENTS 
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APPENDIX H: 

PRELIMINARY ANALYSIS:  

NORMALITY, LINEARLITY, AND HOMOSCEDASTICITY 
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Figure 5 Assumption  testing: Normality, linearity, and homoscedasticity 
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APPENDIX I:  

MEASUREMENT MODEL OF THE STUDY VARIABLES 
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Measurement model testing of positive outcome expectations for physical activity 

2χ =54.34, df= 26, p= 0.00, 2χ /df= 2.09, GFI= 0.96, RMSEA= 0.06, CFI= 0.99; NFI= 0.97 
 

Figure 6 The measurement model of the POEPA: Original model 

 

 
2χ =29.13, df=24, p= 0.21, 2χ /df = 1.21, GFI= 0.98, RMSEA= 0.03, NFI=0.99, CFI=1.00 

 
Figure 7 The measurement model of the POEPA: Revised model 

POE1.00

PHYSICAL

MENTAL

P1 0.67

P3 0.62

P4 0.50

P8 0.55

P9 0.53

P2 0.64

P5 0.68

P6 0.54

P7 0.37

0.58

0.62

0.71

0.67

0.69

0.60

0.57

0.68

0.79

1.00

0.95

POE1.00

PHYSICAL

MENTAL

P1 0.43

P3 0.68

P4 0.38

P8 0.40

P9 0.40

P2 0.41

P5 0.61

P6 0.47

P7 0.27

0.44

0.61

0.64

0.59

0.61

0.46

0.56

0.65

0.65

0.93

1.00
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Table 6 Analysis result for the POEPA measurement model 
 
Latent variables 

and indicators 

b SE b bsc R2 cρ  

Physical      0.79 

 POE1 0.44* - 0.56 0.31  

 POE3 0.61* 0.08 0.59 0.35  

 POE4 0.64* 0.07 0.72 0.52  

 POE8 0.59* 0.07 0.68 0.46  

 POE9 0.61* 0.07 0.70 0.48  

      
Psychological      0.76 

 POE2 0.46* - 0.58 0.34  

 POE5 0.56* 0.07 0.58 0.34  

 POE6 0.65* 0.07 0.69 0.48  

 POE7 0.65* 0.07 0.78 0.62  

 
Note: b = factor loading,  SEb = standard error, R2=Square multiple correlation 
           bsc = completely standardized factor loading, * = t-value p <.05  
          cρ  = construct reliability    
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Measurement model testing of negative outcome expectations for physical 
activity 

 
 

2χ =0.17, df=1, p= 0.67, 2χ /df= 0.17, GFI= 1.00, RMSEA= 0.00, NFI= 1.00, CFI= 1.00 

 
Figure 8 The measurement model of the NOEPA 

 
 
 
Table 7 Analysis result for the NOEPA measurement model  
 

Latent variables 

and indicators 

b SE b bsc R2 cρ  

Physical      0.73 

 NOE1 0.86* - 0.76 0.58  

 NOE2 0.84* 0.08 0.75 0.56  

      
Psychological      0.75 

 NOE3 0.90* - 0.73 0.53  

 NOE4 1.00* 0.09 0.81 0.66  

 
Note: b = factor loading,  SEb = standard error, R2=Square multiple correlation 
           bsc =  completely standardized factor loading, * = t-value p <.05  
          cρ  = Construct reliability   
 
 
 
 

NOE1.00

PHYSICAL

MENTAL

N1 0.53

N2 0.56

N3 0.71

N4 0.52

0.86

0.84

0.90

1.00

0.84

1.00
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Measurement model testing of self-efficacy for physical activity 

 
2χ =54.83, df= 25, p= 0.00, 2χ /df= 2.19, GFI= 0.96, RMSEA= 0.06, NFI= 0.98, CFI= 0.99  

 
Figure 9 The measurement model of SEPA: Original model 

2χ =26.56, df= 22, p=.23  2χ /df= 1.21, GFI= 0.98,  RMSEA= 0.03,  NFI= 0.99, CFI= 1.00 

 
Figure 10 The measurement model of the SEPA: Revised model 
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Table 8 Analysis result for the SEPA measurement model 
 

Latent variables 

and indicators 

b SE b bsc R2 cρ  

Low obstacles     0.84 

 SE1 1.87* - 0.73 0.53  

 SE2 1.81* 0.13 0.70 0.49  

 SE4 1.89* 0.15 0.76 0.58  

 SE9 2.23* 0.17 0.81 0.65  

      
Moderate obstacles     0.91 

 SE5 2.29* - 0.86 0.73  

 SE6 2.35* 0.13 0.83 0.69  

 SE7 2.31* 0.12 0.84 0.70  

 SE8 2.62* 0.14 0.85 0.73  

      
High obstacles     1.00 

 SE3 2.44* - 1.00 1.00  

 
Note: b = factor loading, SEb = standard error, R2=Square multiple correlation 
           bsc =  completely standardized factor loading, * = t-value p <.05  
          cρ  = Construct reliability  
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Measurement model testing of social support for physical activity 

2χ =811.93, df= 208, p=.00, 2χ /df= 3.90, GFI= 0.81, RMSEA= 0.095, NFI= 0.88,CFI= 0.91.  
Figure 11 The measurement model of the SSPA: Original model 

2χ =199.42, df= 171, p=.07, 2χ /df= 1.17, GFI= 0.95, RMSEA= 0.02, NFI= 0.97, CFI= 0.99 
Figure 12 The measurement model of the SSPA: Revised model 
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FAM
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A2 0.57
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A4 0.89

A5 0.86
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A7 1.25

A8 1.19

A9 0.98

A10 0.90

A11 1.07

A12 1.03

Q13 1.45

Q14 0.99

Q15 0.95

Q16 0.44

Q17 0.52

Q18 0.96

Q19 0.90

Q20 0.51

Q21 0.67

Q22 0.78

0.53
0.38
0.40
0.46
0.58
0.74
0.38
0.61
0.64
0.66
0.75
0.76

0.78
0.60
0.87
1.16
0.50
0.85
0.83
0.53
0.81
0.74

0.50

1.00
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Table 9 Analysis result for the SSPA measurement model 
 

Latent variables 

and indicators 

b SE b bsc R2 cρ  

Family support     0.80 

 A1 0.53* - .47 0.22  

 A2 0.38* 0.05 .45 0.20  

 A3 0.40* 0.07 .34 0.11  

 A4 0.46* 0.08 .44 0.19  

 A5 0.58* 0.09 .53 0.28  

 A6 0.74* 0.12 .57 0.33  

 A7 0.38* 0.07 .32 0.10  

 A8 0.61* 0.10 .49 0.24  

 A9 0.64* 0.10 .55 0.30  

 A10 0.66* 0.10 .57 0.32  

 A11 0.75* 0.11 .59 0.34  

 A12 0.76* 0.11 .60 0.36  

      
Friend support      0.88 

 Q13 0.78* - .54 0.30  

 Q14 0.60* 0.06 .52 0.27  

 Q15 0.87* 0.10 .67 0.45  

 Q16 1.16* 0.12 .87 0.75  

 Q17 0.50* 0.06 .57 0.33  

 Q18 0.85* 0.09 .65 0.43  

 Q19 0.83* 0.10 .66 0.43  

 Q20 0.53* 0.06 .60 0.36  

 Q21 0.81* 0.10 .71 0.50  

 Q22 0.74* 0.09 .64 0.41  

 
Note: b = factor loading,  SEb = standard error, R2=Square multiple correlation 
           bsc =  completely standardized factor loading, * = t-value p <.05  
          cρ  = Construct reliability   
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Measurement model testing of Thai environment supports for physical activity  

 

2χ = 138.13, df= 32, p= .00, 2χ /df= 4.32, GFI= 0.92, RMSEA= 0.10, NFI= 0.90, CFI= 0.92  

Figure 13 The measurement model of the TESPA: Original model 

2χ =33.27, df= 25, p=.13, 2χ /df= 1.33, GFI= 0.98, RMSEA= 0.03, NFI= 0.98, CFI= 0.99  

Figure 14 The measurement model of the TESPA: Revised model  
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0.90
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-0.19
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Table 10 Analysis result for the TESPA measurement model 
 

Latent variables 

and indicators 

b SE b bsc R2 cρ  

Home environment     .45 

EN1 0.39* - .43 0.18  

EN2 0.63* 0.07 .62 0.39  

EN3 0.90* 0.11 .85 0.72  

EN4 1.05* 0.14 .90 0.82  

      
Neighborhood 

environment   

    .78 

EN5 1.00* - .96 0.92  

EN6 0.81* 0.09 .67 0.44  

EN7 0.54* 0.08 .48 0.23  

      
Community 

environment 

    .71 

EN8 0.57* - .43 0.19  

EN9 0.15* 0.08 .15 0.02  

EN10 0.37* 0.11 .28 0.08  

 
Note: b = factor loading,  SEb = standard error, R2=Square multiple correlation 
           bsc =  completely standardized factor loading, * = t-value p <.05  
          cρ  = Construct reliability,  
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DATE:  9/ 9/2009 
TIME: 13:20 

 
 

L I S R E L  8.52 
 
BY 

 
Karl G. J”reskog & Dag S”rbom 

 
 

This program is published exclusively by 
Scientific Software International, Inc. 

7383 N. Lincoln Avenue, Suite 100 
Lincolnwood, IL 60712, U.S.A. 

Phone: (800)247-6113, (847)675-0720, Fax: (847)675-2140 
Copyright by Scientific Software International, Inc., 1981-2002 
Use of this program is subject to the terms specified in the 

                        Universal Copyright Convention. 
                          Website: www.ssicentral.com 
 
 The following lines were read from file D:\DATA 
ANALYSIS\PAMODEL.LS8: 
 
 TI Physical Activity in older Thai people 
 !DA NI=14 NO=320 NG=1 MA=CM 
 SY='D:\DATA ANALYSIS\PAMODEL.dsf' NG=1 
 SE 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 / 
 MO NX=6 NY=8 NK=3 NE=4 LY=FU,FI LX=FU,FI BE=FU,FI GA=FU,FI PH=SY,FR 
PS=DI,FR TE=FU,FI TD=FU,FI 
 LE 
 PA POE NOE SE 
 LK 
 SS EN AG 
 FR LY(1,1) LY(2,2) LY(3,2) LY(4,3) LY(5,3) LY(6,4) LY(7,4) LY(8,4) 
LX(1,1) 
 FR LX(2,1) LX(4,2) LX(5,2) BE(1,2) BE(1,3) BE(1,4) BE(2,4) BE(3,4) 
GA(1,2) 
 FR GA(1,3) GA(4,1) 
 VA 1.00 LX(3,2) LX(6,3) 
 FR TE 2 2 TE 3 3 TE 4 4 TE 5 5 TE 6 6 TE 7 7 TE 8 8 
 FR TD 3 3 TD 2 2 TD 4 4 TD 5 5 
 FI TD 1 1 TE 1 1 TD 6 6 
 FR TE 7 4 TH 1 6 TH 4 6 TE 5 2 TE 4 2 TE 4 3 TE 5 3 TH 3 2 
 FR TH 4 2 TD 2 1 TH 2 6 TH 3 8 TH 1 4 TH 1 5 TH 5 5 TH 6 6 
 FR TH 3 3 TH 4 3 TH 3 7 TH 3 6 TH 3 5 TH 3 4 TH 4 4 TH 4 5 
 FR TH 4 7 TH 4 8 TD 3 1 TD 5 4 TD 4 1 TD 6 1 
 PD 
 OU ME=ML AM RS EF FS SS SC IT=1000 AD=OFF 
 
 TI Physical Activity in older Thai people                                       
 
Number of Input Variables 14 
Number of Y - Variables    8 
Number of X - Variables    6 
Number of ETA - Variables  4 
Number of KSI - Variables  3 
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Number of Observations   320 
 
TI Physical Activity in older Thai people                                       
 
Covariance Matrix        
 
PA       PPOE       MPOE       PNOE       MNOE      LOWSE    
--------   --------   --------   --------   --------   -------- 
PA  192398.09 
PPOE     107.87       0.43 
MPOE     104.58       0.32       0.44 
PNOE    -170.11      -0.29      -0.27       1.00 
MNOE    -210.47      -0.31      -0.25       0.68       1.21 
LOWSE     506.86       0.56       0.51      -0.66      -0.86     4.64 
MODSE     628.86       0.61       0.54      -0.65      -1.13     3.99 
HISE     481.26       0.56       0.48      -0.60      -0.79      2.94 
FAM     294.19       0.22       0.25       0.81       0.52       6.29 
FRI    -169.84      -0.41      -0.24       0.94       1.18       0.75 
HOME     398.88       1.06       0.83      -0.90      -1.11      2.41 
NBH     354.02       0.64       0.54      -0.77      -0.76       0.97 
COM     193.56       0.28       0.29      -0.34      -0.56       0.69 
AGE    -682.65      -0.96      -1.06       0.95       0.70      -2.92 
 
Covariance Matrix        
 
MODSE       HISE        FAM        FRI       HOME        NBH    
--------   --------   --------   --------   --------   -------- 
MODSE       6.31 
HISE       3.91       5.97 
FAM       5.06       4.58      63.11 
FRI      -1.37      -0.68      26.16      69.30 
HOME       2.88       2.85       2.20       1.61      11.56 
NBH       1.79       1.51      -0.48       0.50       4.71       7.38 
COM       0.91       0.66      -0.26      -0.04       2.11       2.26 
AGE      -2.66      -2.04       0.58       1.66      -1.60      -0.22 
 
Covariance Matrix        
 
COM        AGE    
--------   -------- 
COM       4.74 
AGE      -0.56      46.37 
 
 
TI Physical Activity in older Thai people                                       
 
Parameter Specifications 
 
LAMBDA-Y     
  PA        POE        NOE         SE 
 --------   --------   --------   -------- 
PA            0          0          0          0 
PPOE          0          0          0          0 
MPOE          0          1          0          0 
PNOE          0          0          0          0 
MNOE          0          0          2          0 
LOWSE          0         0          0          0 
MODSE          0         0          0          3 
HISE          0          0          0          4 
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         LAMBDA-X     
 
                  SS         EN         AG 
            --------   --------   -------- 
      FAM          5          0          0 
      FRI          6          0          0 
     HOME          0          0          0 
      NBH          0          7          0 
      COM          0          8          0 
      AGE          0          0          0 
 
         BETA         
 
                  PA        POE        NOE         SE 
            --------   --------   --------   -------- 
       PA          0          9         10         11 
      POE          0          0          0         12 
      NOE          0          0          0         13 
       SE          0          0          0          0 
         GAMMA        
 
                  SS         EN         AG 
            --------   --------   -------- 
       PA          0         14         15 
      POE          0          0          0 
      NOE          0          0          0 
       SE         16          0          0 
 
         PHI          
 
                  SS         EN         AG 
            --------   --------   -------- 
       SS          0 
       EN         17         18 
       AG         19         20         21 
 
        
 
 
  PSI          
 
                  PA        POE        NOE         SE 
            --------   --------   --------   -------- 
                  22         23         24         25 
 
         THETA-EPS    
 
                  PA       PPOE       MPOE       PNOE       MNOE      LOWSE 
            --------   --------   --------   --------   --------   -------- 
       PA          0 
     PPOE          0         26 
     MPOE          0          0         27 
     PNOE          0         28         29         30 
     MNOE          0         31         32          0         33 
    LOWSE          0          0          0          0          0         34 
    MODSE          0          0          0         35          0          0 
     HISE          0          0          0          0          0          0 
 
         THETA-EPS    
 
               MODSE       HISE 
            --------   -------- 
    MODSE         36 
     HISE          0         37 
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         THETA-DELTA-EPS  
 
                  PA       PPOE       MPOE       PNOE       MNOE      LOWSE 
            --------   --------   --------   --------   --------   -------- 
      FAM          0          0          0         38         39         40 
      FRI          0          0          0          0          0         41 
     HOME          0         44         45         46         47         48 
      NBH          0         53         54         55         56         57 
      COM          0          0          0          0         62          0 
      AGE          0          0          0          0          0         65 
 
         THETA-DELTA-EPS  
 
               MODSE       HISE 
            --------   -------- 
      FAM          0          0 
      FRI          0          0 
     HOME         49         50 
      NBH         58         59 
      COM          0          0 
      AGE          0          0 
 
         
 
 

 THETA-DELTA  
 
                 FAM        FRI       HOME        NBH        COM        AGE 
            --------   --------   --------   --------   --------   -------- 
      FAM          0 
      FRI         42         43 
     HOME         51          0         52 
      NBH         60          0          0         61 
      COM          0          0          0         63         64 
      AGE         66          0          0          0          0          0 
  
 
 TI Physical Activity in older Thai people                                       
 
 Number of Iterations = 71 
 
 LISREL Estimates (Maximum Likelihood)                
 
         LAMBDA-Y     
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
       PA     432.26        - -        - -        - - 
  
     PPOE        - -       0.60        - -        - - 
  
     MPOE        - -       0.54        - -        - - 
                         (0.05) 
                          10.13 
  
     PNOE        - -        - -       0.72        - - 
  
     MNOE        - -        - -       0.91        - - 
                                    (0.10) 
                                      8.68 
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    LOWSE        - -        - -        - -       1.78 
  
    MODSE        - -        - -        - -       2.25 
                                               (0.13) 
                                                17.39 
  
     HISE        - -        - -        - -       1.72 
                                               (0.13) 
                                                13.50 
  
 
         LAMBDA-X     
 
                  SS         EN         AG    
            --------   --------   -------- 
      FAM       7.96        - -        - - 
              (0.31) 
               25.90 
  
      FRI      -1.45        - -        - - 
              (0.74) 
               -1.97 
  
     HOME        - -       1.00        - - 
  
      NBH        - -       0.83        - - 
                         (0.17) 
                           4.80 
  
      COM        - -       0.20        - - 
                         (0.06) 
                           3.17 
  
      AGE        - -        - -       1.00 
  
 
         BETA         
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
       PA        - -       0.10      -0.24       0.49 
                         (0.06)     (0.06)     (0.07) 
                           1.73      -3.84       6.77 
  
      POE        - -        - -        - -       0.49 
                                               (0.06) 
                                                 7.95 
  
      NOE        - -        - -        - -      -0.52 
                                               (0.08) 
                                                -6.79 
  
       SE        - -        - -        - -        - - 
  
         GAMMA        
 
                  SS         EN         AG    
            --------   --------   -------- 
       PA        - -       0.19      -0.02 
                         (0.04)     (0.01) 
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                           5.47      -2.09 
  
      POE        - -        - -        - - 
  
      NOE        - -        - -        - - 
  
       SE       0.32        - -        - - 
              (0.06) 
                5.78 
  
 
         Covariance Matrix of ETA and KSI         
 
                  PA        POE        NOE         SE         SS         EN    
            --------   --------   --------   --------   --------   -------- 
       PA       1.00 
      POE       0.39       1.00 
      NOE      -0.50      -0.26       1.00 
       SE       0.64       0.49      -0.52       1.00 
       SS       0.12       0.16      -0.17       0.32       1.00 
       EN       0.84      -0.12       0.12      -0.24      -0.75       5.20 
       AG      -1.31      -0.50       0.52      -1.01      -3.17       0.39 
 
         Covariance Matrix of ETA and KSI         
 
                  AG    
            -------- 
       AG      46.24 
 
         PHI          
 
                  SS         EN         AG    
            --------   --------   -------- 
       SS       1.00 
  
       EN      -0.75       5.20 
              (0.23)     (1.28) 
               -3.23       4.05 
  
       AG      -3.17       0.39      46.24 
              (1.21)     (0.99)     (3.66) 
               -2.63       0.40      12.64 
  
 
         PSI          
         Note: This matrix is diagonal. 
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
                0.35       0.76       0.73       0.90 
              (0.07)     (0.11)     (0.12)     (0.10) 
                4.91       7.00       5.89       9.09 
  
 
         Squared Multiple Correlations for Structural Equations   
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
                0.65       0.24       0.27       0.10 
 
         Squared Multiple Correlations for Reduced Form           
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                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
                0.21       0.02       0.03       0.10 
 
         Reduced Form                 
 
                  SS         EN         AG    
            --------   --------   -------- 
       PA       0.21       0.19      -0.02 
              (0.04)     (0.04)     (0.01) 
                5.60       5.47      -2.09 
  
      POE       0.16        - -        - - 
              (0.03) 
                5.02 
  
      NOE      -0.17        - -        - - 
              (0.03) 
               -5.03 
  
       SE       0.32        - -        - - 
              (0.06) 
                5.78 
  
 
         THETA-EPS    
 
                  PA       PPOE       MPOE       PNOE       MNOE      LOWSE    
            --------   --------   --------   --------   --------   -------- 
       PA        - - 
  
     PPOE        - -       0.07 
                         (0.03) 
                           2.31 
  
     MPOE        - -        - -       0.15 
                                    (0.03) 
                                      5.33 
  
     PNOE        - -      -0.16      -0.16       0.46 
                         (0.03)     (0.03)     (0.06) 
                          -4.97      -4.76       7.14 
  
     MNOE        - -      -0.15      -0.11        - -       0.35 
                         (0.03)     (0.03)                (0.09) 
                          -4.47      -3.12                  3.99 
  
    LOWSE        - -        - -        - -        - -        - -       1.49 
                                                                     (0.17) 
                                                                       8.75 
  
    MODSE        - -        - -        - -       0.18        - -        - - 
                                               (0.07) 
                                                 2.77 
  
     HISE        - -        - -        - -        - -        - -        - - 
  
 
         THETA-EPS    
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               MODSE       HISE    
            --------   -------- 
    MODSE       1.27 
              (0.21) 
                5.95 
  
     HISE        - -       3.04 
                         (0.27) 
                          11.08 
  
 
         Squared Multiple Correlations for Y - Variables          
 
                  PA       PPOE       MPOE       PNOE       MNOE      LOWSE    
            --------   --------   --------   --------   --------   -------- 
                1.00       0.83       0.66       0.53       0.70       0.68 
 
         Squared Multiple Correlations for Y - Variables          
 
               MODSE       HISE    
            --------   -------- 
                0.80       0.49 
 
         THETA-DELTA-EPS  
 
                  PA       PPOE       MPOE       PNOE       MNOE      LOWSE    
            --------   --------   --------   --------   --------   -------- 
      FAM        - -        - -        - -       1.16       1.12       2.21 
                                               (0.34)     (0.36)     (0.64) 
                                                 3.45       3.10       3.47 
  
      FRI        - -        - -        - -        - -        - -       1.81 
                                                                     (0.64) 
                                                                       2.81 
  
     HOME        - -       1.10       0.86      -0.95      -1.14       2.65 
                         (0.14)     (0.14)     (0.20)     (0.22)     (0.45) 
                           7.81       6.29      -4.85      -5.25       5.94 
  
      NBH        - -       0.63       0.52      -0.72      -0.72       1.05 
                         (0.10)     (0.10)     (0.15)     (0.16)     (0.33) 
                           6.14       5.10      -4.85      -4.38       3.21 
  
      COM        - -        - -        - -        - -      -0.25        - - 
                                                          (0.10) 
                                                           -2.56 
  
      AGE        - -        - -        - -        - -        - -      -0.50 
                                                                     (0.53) 
                                                                      -0.94 
  
         THETA-DELTA-EPS  
 
               MODSE       HISE    
            --------   -------- 
      FAM        - -        - - 
  
      FRI        - -        - - 
  
     HOME       3.36       3.06 
              (0.53)     (0.50) 
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                6.36       6.16 
  
      NBH       1.97       1.53 
              (0.39)     (0.37) 
                5.04       4.18 
  
      COM        - -        - - 
  
      AGE        - -        - - 
  
       

   THETA-DELTA  
 
                 FAM        FRI       HOME        NBH        COM        AGE    
            --------   --------   --------   --------   --------   -------- 
      FAM        - - 
  
      FRI      37.02      67.12 
              (6.92)     (5.56) 
                5.35      12.06 
  
     HOME       8.75        - -       6.05 
              (2.30)                (1.15) 
                3.80                  5.25 
  
      NBH       4.86        - -        - -       3.45 
              (1.78)                           (0.77) 
                2.73                             4.45 
  
      COM        - -        - -        - -       0.84       4.54 
                                               (0.33)     (0.36) 
                                                 2.58      12.63 
  
      AGE      27.54        - -        - -        - -        - -        - - 
              (9.92) 
                2.78 
  
 
 
 
         Squared Multiple Correlations for X - Variables          
 
                 FAM        FRI       HOME        NBH        COM        AGE    
            --------   --------   --------   --------   --------   -------- 
                1.00       0.03       0.46       0.51       0.04       1.00 
 
 
                          

Goodness of Fit Statistics 
 
                             Degrees of Freedom = 39 
               Minimum Fit Function Chi-Square = 53.98 (P = 0.056) 
       Normal Theory Weighted Least Squares Chi-Square = 51.80 (P = 0.082) 
                 Estimated Non-centrality Parameter (NCP) = 12.80 
              90 Percent Confidence Interval for NCP = (0.0 ; 35.63) 
  
                        Minimum Fit Function Value = 0.17 
                Population Discrepancy Function Value (F0) = 0.040 
               90 Percent Confidence Interval for F0 = (0.0 ; 0.11) 
             Root Mean Square Error of Approximation (RMSEA) = 0.032 
             90 Percent Confidence Interval for RMSEA = (0.0 ; 0.054) 
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               P-Value for Test of Close Fit (RMSEA < 0.05) = 0.91 
  
                  Expected Cross-Validation Index (ECVI) = 0.58 
             90 Percent Confidence Interval for ECVI = (0.54 ; 0.65) 
                         ECVI for Saturated Model = 0.66 
                        ECVI for Independence Model = 8.75 
  
      Chi-Square for Independence Model with 91 Degrees of Freedom = 2762.85 
                            Independence AIC = 2790.85 
                                Model AIC = 183.80 
                              Saturated AIC = 210.00 
                           Independence CAIC = 2857.61 
                               Model CAIC = 498.51 
                             Saturated CAIC = 710.67 
  
                          Normed Fit Index (NFI) = 0.98 
                        Non-Normed Fit Index (NNFI) = 0.99 
                     Parsimony Normed Fit Index (PNFI) = 0.42 
                        Comparative Fit Index (CFI) = 0.99 
                        Incremental Fit Index (IFI) = 0.99 
                         Relative Fit Index (RFI) = 0.95 
  
                             Critical N (CN) = 369.90 
   
                     Root Mean Square Residual (RMR) = 542.28 
                             Standardized RMR = 0.065 
                        Goodness of Fit Index (GFI) = 0.98 
                   Adjusted Goodness of Fit Index (AGFI) = 0.94 
                  Parsimony Goodness of Fit Index (PGFI) = 0.36 
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    Fitted Covariance Matrix 
 
                  PA       PPOE       MPOE       PNOE       MNOE      LOWSE    
            --------   --------   --------   --------   --------   -------- 
       PA  186846.33 
     PPOE      99.65       0.43 
     MPOE      90.59       0.32       0.45 
     PNOE    -158.12      -0.27      -0.26       0.99 
     MNOE    -197.92      -0.29      -0.23       0.66       1.17 
    LOWSE     489.40       0.52       0.48      -0.67      -0.84       4.67 
    MODSE     618.29       0.66       0.60      -0.67      -1.06       4.02 
     HISE     472.69       0.51       0.46      -0.65      -0.81       3.07 
      FAM     400.02       0.74       0.68       0.21      -0.08       6.73 
      FRI     -72.71      -0.14      -0.12       0.17       0.22       0.99 
     HOME     361.35       1.03       0.80      -0.86      -1.02       2.23 
      NBH     301.26       0.57       0.46      -0.65      -0.63       0.69 
      COM      71.38      -0.01      -0.01       0.02      -0.23      -0.08 
      AGE    -565.25      -0.30      -0.27       0.38       0.48      -2.30 
 
         Fitted Covariance Matrix 
 
               MODSE       HISE        FAM        FRI       HOME        NBH    
            --------   --------   --------   --------   --------   -------- 
    MODSE       6.35 
     HISE       3.88       6.00 
      FAM       5.71       4.37      63.41 



 

283

      FRI      -1.04      -0.79      25.50      69.21 
     HOME       2.82       2.65       2.78       1.09      11.25 
      NBH       1.53       1.19      -0.12       0.91       4.34       7.06 
      COM      -0.11      -0.08      -1.18       0.21       1.03       1.70 
      AGE      -2.27      -1.74       2.30       4.59       0.39       0.33 
 
         Fitted Covariance Matrix 
 
                 COM        AGE    
            --------   -------- 
      COM       4.74 
      AGE       0.08      46.24 
 
         Fitted Residuals 
 
                  PA       PPOE       MPOE       PNOE       MNOE      LOWSE    
            --------   --------   --------   --------   --------   -------- 
       PA    5551.76 
     PPOE       8.22       0.00 
     MPOE      13.99       0.00       0.00 
     PNOE     -11.99      -0.01      -0.01       0.01 
     MNOE     -12.55      -0.02      -0.02       0.02       0.04 
    LOWSE      17.45       0.03       0.03       0.01      -0.02      -0.03 
    MODSE      10.56      -0.06      -0.06       0.02      -0.06      -0.03 
     HISE       8.57       0.06       0.02       0.05       0.02      -0.13 
      FAM    -105.83      -0.53      -0.42       0.60       0.60      -0.44 
      FRI     -97.14      -0.27      -0.12       0.77       0.96      -0.24 
     HOME      37.53       0.03       0.03      -0.05      -0.09       0.18 
      NBH      52.76       0.07       0.08      -0.12      -0.14       0.28 
      COM     122.18       0.29       0.30      -0.36      -0.33       0.77 
      AGE    -117.41      -0.67      -0.79       0.57       0.23      -0.63 
 
         Fitted Residuals 
 
               MODSE       HISE        FAM        FRI       HOME        NBH    
            --------   --------   --------   --------   --------   -------- 
    MODSE      -0.03 
     HISE       0.03      -0.03 
      FAM      -0.65       0.21      -0.30 
      FRI      -0.33       0.11       0.66       0.09 
     HOME       0.06       0.21      -0.58       0.52       0.31 
      NBH       0.27       0.32      -0.36      -0.41       0.37       0.32 
      COM       1.02       0.74       0.92      -0.25       1.08       0.56 
      AGE      -0.39      -0.30      -1.72      -2.93      -1.99      -0.55 
 
         Fitted Residuals 
 
                 COM        AGE    
            --------   -------- 
      COM       0.00 
      AGE      -0.63       0.13 
 
 Summary Statistics for Fitted Residuals 
 
 Smallest Fitted Residual = -117.41 
   Median Fitted Residual =    0.01 
  Largest Fitted Residual = 5551.76 
 
 Stemleaf Plot 
 - 
0|111000000000000000000000000000000000000000000000000000000000000000000000+3
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   1|  
   1|  
   2|  
   2|  
   3|  
   3|  
   4|  
   4|  
   5|  
   5|6 
 
         Standardized Residuals   
 
                  PA       PPOE       MPOE       PNOE       MNOE      LOWSE    
            --------   --------   --------   --------   --------   -------- 
       PA       3.76 
     PPOE       1.93      -1.02 
     MPOE       2.42      -0.97      -0.92 
     PNOE      -1.83      -1.76      -1.67       1.18 
     MNOE      -2.30      -2.78      -2.83       2.27       3.84 
    LOWSE       0.92       0.98       0.88       0.14      -0.28      -0.56 
    MODSE       0.64      -2.07      -2.09       0.54      -1.35      -0.45 
     HISE       0.29       1.11       0.40       0.61       0.27      -1.47 
      FAM      -0.95      -2.11      -1.62       2.49       2.46      -1.05 
      FRI      -0.50      -0.91      -0.40       1.69       1.95      -0.35 
     HOME       1.46       1.20       0.98      -1.01      -2.01       1.53 
      NBH       2.77       2.22       2.31      -2.35      -2.92       2.41 
      COM       2.55       3.68       3.71      -2.96      -3.74       2.95 
      AGE      -2.28      -3.02      -3.43       1.63       0.62      -1.95 
 
         Standardized Residuals   
 
               MODSE       HISE        FAM        FRI       HOME        NBH    
            --------   --------   --------   --------   --------   -------- 
    MODSE      -0.61 
     HISE       0.48      -0.70 
      FAM      -1.04       0.27      -0.27 
      FRI      -0.32       0.11       0.59       0.63 
     HOME       0.44       1.41      -0.81       0.36       2.63 
      NBH       2.11       2.30      -0.64      -0.36       3.25       3.24 
      COM       3.34       2.49       1.06      -0.25       3.56       4.08 
      AGE      -0.87      -0.45      -1.46      -1.56      -2.48      -0.95 
 
         Standardized Residuals   
 
                 COM        AGE    
            --------   -------- 
      COM      -0.23 
      AGE      -0.79       0.84 
 
 Summary Statistics for Standardized Residuals 
 
 Smallest Standardized Residual =   -3.74 
   Median Standardized Residual =    0.14 
  Largest Standardized Residual =    4.08 
 
 Stemleaf Plot 
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 - 0|9999887666555  
 - 0|44433322  
   0|11333444  
   0|5566666899  
   1|0011224  
   1|55679  
   2|01233344  
   2|5556689  
   3|223  
   3|67788  
   4|1 
 Largest Negative Standardized Residuals 
 Residual for     MNOE and     PPOE  -2.78 
 Residual for     MNOE and     MPOE  -2.83 
 Residual for      NBH and     MNOE  -2.92 
 Residual for      COM and     PNOE  -2.96 
 Residual for      COM and     MNOE  -3.74 
 Residual for      AGE and     PPOE  -3.02 
 Residual for      AGE and     MPOE  -3.43 
 Largest Positive Standardized Residuals 
 Residual for       PA and       PA   3.76 
 Residual for     MNOE and     MNOE   3.84 
 Residual for     HOME and     HOME   2.63 
 Residual for      NBH and       PA   2.77 
 Residual for      NBH and     HOME   3.25 
 Residual for      NBH and      NBH   3.24 
 Residual for      COM and     PPOE   3.68 
 Residual for      COM and     MPOE   3.71 
 Residual for      COM and    LOWSE   2.95 
 Residual for      COM and    MODSE   3.34 
 Residual for      COM and     HOME   3.56 
 Residual for      COM and      NBH   4.08 
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                         Q plot of Standardized Residuals 
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3.5.........................................................................
. 
   -3.5                                                                      
3.5 
                             Standardized Residuals 
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 Modification Indices and Expected Change 
 
         Modification Indices for LAMBDA-Y        
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
       PA        - -        - -        - -        - - 
     PPOE       0.08        - -       0.49       0.49 
     MPOE       1.38        - -       0.49       0.49 
     PNOE       0.25       0.01        - -       0.01 
     MNOE       0.19       0.01        - -       0.01 
    LOWSE       0.28       2.49       0.04        - - 
    MODSE       0.12       5.74       0.76        - - 
     HISE       0.01       1.81       0.84        - - 
 
         Expected Change for LAMBDA-Y     
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
       PA        - -        - -        - -        - - 
     PPOE      -0.01        - -       0.17       0.11 
     MPOE       0.05        - -      -0.15      -0.10 
     PNOE      -0.06       0.05        - -       0.01 
     MNOE       0.06      -0.06        - -      -0.02 
    LOWSE       0.07       0.15       0.02        - - 
    MODSE      -0.05      -0.29      -0.12        - - 
     HISE      -0.02       0.17       0.13        - - 
 
         Standardized Expected Change for LAMBDA-Y        
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
       PA        - -        - -        - -        - - 
     PPOE      -0.01        - -       0.17       0.11 
     MPOE       0.05        - -      -0.15      -0.10 
     PNOE      -0.06       0.05        - -       0.01 
     MNOE       0.06      -0.06        - -      -0.02 
    LOWSE       0.07       0.15       0.02        - - 
    MODSE      -0.05      -0.29      -0.12        - - 
     HISE      -0.02       0.17       0.13        - - 
 
         Completely Standardized Expected Change for LAMBDA-Y     
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
       PA        - -        - -        - -        - - 
     PPOE      -0.02        - -       0.26       0.17 
     MPOE       0.08        - -      -0.23      -0.15 
     PNOE      -0.06       0.05        - -       0.01 
     MNOE       0.06      -0.05        - -      -0.01 
    LOWSE       0.03       0.07       0.01        - - 
    MODSE      -0.02      -0.11      -0.05        - - 
     HISE      -0.01       0.07       0.05        - - 
 
         Modification Indices for LAMBDA-X        
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                  SS         EN         AG    
            --------   --------   -------- 
      FAM        - -       0.24       0.30 
      FRI        - -       1.20       2.52 
     HOME       0.10        - -       0.58 
      NBH       0.68        - -       1.09 
      COM       1.29        - -       0.87 
      AGE       0.22        - -        - - 
 
         Expected Change for LAMBDA-X     
 
                  SS         EN         AG    
            --------   --------   -------- 
      FAM        - -      -0.69       0.73 
      FRI        - -       0.29      -0.18 
     HOME       0.11        - -      -0.02 
      NBH      -0.24        - -       0.02 
      COM       0.13        - -      -0.01 
      AGE      -5.36        - -        - - 
 
         Standardized Expected Change for LAMBDA-X        
 
                  SS         EN         AG    
            --------   --------   -------- 
      FAM        - -      -1.57       4.97 
      FRI        - -       0.67      -1.19 
     HOME       0.11        - -      -0.14 
      NBH      -0.24        - -       0.15 
      COM       0.13        - -      -0.09 
      AGE      -5.36        - -        - - 
 
         Completely Standardized Expected Change for LAMBDA-X     
 
 
                  SS         EN         AG    
            --------   --------   -------- 
      FAM        - -      -0.20       0.62 
      FRI        - -       0.08      -0.14 
     HOME       0.03        - -      -0.04 
      NBH      -0.09        - -       0.06 
      COM       0.06        - -      -0.04 
      AGE      -0.79        - -        - - 
 
         Modification Indices for BETA            
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
       PA        - -        - -        - -        - - 
      POE      12.22        - -        - -        - - 
      NOE       0.02        - -        - -        - - 
       SE      12.72       0.19       0.02        - - 
 
         Expected Change for BETA         
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
       PA        - -        - -        - -        - - 
      POE       1.09        - -        - -        - - 
      NOE      -0.07        - -        - -        - - 
       SE       1.83       0.07       0.07        - - 
 
         Standardized Expected Change for BETA            
 
                  PA        POE        NOE         SE    
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            --------   --------   --------   -------- 
       PA        - -        - -        - -        - - 
      POE       1.09        - -        - -        - - 
      NOE      -0.07        - -        - -        - - 
       SE       1.83       0.07       0.07        - - 
 
         Modification Indices for GAMMA           
 
                  SS         EN         AG    
            --------   --------   -------- 
       PA       0.22        - -        - - 
      POE       0.19       4.47       2.75 
      NOE       0.02       0.29       0.05 
       SE        - -       8.72       5.26 
         Expected Change for GAMMA        
 
                  SS         EN         AG    
            --------   --------   -------- 
       PA      -0.08        - -        - - 
      POE      -0.02       0.12      -0.01 
      NOE      -0.02      -0.07       0.00 
       SE        - -       0.32      -0.07 
 
         Standardized Expected Change for GAMMA           
 
                  SS         EN         AG    
            --------   --------   -------- 
       PA      -0.08        - -        - - 
      POE      -0.02       0.27      -0.07 
      NOE      -0.02      -0.17      -0.01 
       SE        - -       0.73      -0.47 
 
 No Non-Zero Modification Indices for PHI          
 
         Modification Indices for PSI             
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
       PA        - - 
      POE        - -        - - 
      NOE        - -        - -        - - 
       SE       0.22       0.19       0.02        - - 
 
         Expected Change for PSI          
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
       PA        - - 
      POE        - -        - - 
      NOE        - -        - -        - - 
       SE       0.23       0.05       0.05        - - 
 
         Standardized Expected Change for PSI             
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
       PA        - - 
      POE        - -        - - 
      NOE        - -        - -        - - 
       SE       0.23       0.05       0.05        - - 
 
         Modification Indices for THETA-EPS       
 
                  PA       PPOE       MPOE       PNOE       MNOE      LOWSE    
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            --------   --------   --------   --------   --------   -------- 
       PA        - - 
     PPOE       0.49        - - 
     MPOE       0.49        - -        - - 
     PNOE       0.01        - -        - -        - - 
     MNOE       0.01        - -        - -        - -        - - 
    LOWSE       0.13       0.70       0.12       0.00       0.08        - - 
    MODSE       0.15       1.05       0.50        - -       0.88       0.22 
     HISE        - -       1.65       0.09       0.06       0.43       2.57 
 
         Modification Indices for THETA-EPS       
 
               MODSE       HISE    
            --------   -------- 
    MODSE        - - 
     HISE       1.32        - - 
 
        

  Expected Change for THETA-EPS    
 
                  PA       PPOE       MPOE       PNOE       MNOE      LOWSE    
            --------   --------   --------   --------   --------   -------- 
       PA        - - 
     PPOE      -7.10        - - 
     MPOE       6.45        - -        - - 
     PNOE      -1.82        - -        - -        - - 
     MNOE       2.28        - -        - -        - -        - - 
    LOWSE      10.85       0.03       0.01       0.00       0.02        - - 
    MODSE     -13.91      -0.04      -0.03        - -      -0.08       0.11 
     HISE        - -       0.06      -0.01       0.02       0.06      -0.27 
 
         Expected Change for THETA-EPS    
 
               MODSE       HISE    
            --------   -------- 
    MODSE        - - 
     HISE       0.27        - - 
 
         Completely Standardized Expected Change for THETA-EPS    
 
                  PA       PPOE       MPOE       PNOE       MNOE      LOWSE    
            --------   --------   --------   --------   --------   -------- 
       PA        - - 
     PPOE      -0.03        - - 
     MPOE       0.02        - -        - - 
     PNOE       0.00        - -        - -        - - 
     MNOE       0.00        - -        - -        - -        - - 
    LOWSE       0.01       0.02       0.01       0.00       0.01        - - 
    MODSE      -0.01      -0.02      -0.02        - -      -0.03       0.02 
     HISE        - -       0.03      -0.01       0.01       0.02      -0.05 
 
         Completely Standardized Expected Change for THETA-EPS    
 
               MODSE       HISE    
            --------   -------- 
    MODSE        - - 
     HISE       0.04        - - 
 
         Modification Indices for THETA-DELTA-EPS 
 
                  PA       PPOE       MPOE       PNOE       MNOE      LOWSE    
            --------   --------   --------   --------   --------   -------- 
      FAM        - -       1.09       0.00        - -        - -        - - 
      FRI        - -       0.08       0.25       0.50       1.39        - - 
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     HOME        - -        - -        - -        - -        - -        - - 
      NBH        - -        - -        - -        - -        - -        - - 
      COM       0.13       0.27       1.07       1.34        - -       0.02 
      AGE        - -       0.40       2.63       0.49       0.85        - - 
 
         Modification Indices for THETA-DELTA-EPS 
 
               MODSE       HISE    
            --------   -------- 
      FAM       0.02       0.81 
      FRI       0.02       0.03 
     HOME        - -        - - 
      NBH        - -        - - 
      COM       0.89       0.03 
      AGE       0.24       0.02 
 
         Expected Change for THETA-DELTA-EPS  
 
                  PA       PPOE       MPOE       PNOE       MNOE      LOWSE    
            --------   --------   --------   --------   --------   -------- 
      FAM        - -      -0.17      -0.01        - -        - -        - - 
      FRI        - -      -0.05       0.09       0.24       0.43        - - 
     HOME        - -        - -        - -        - -        - -        - - 
      NBH        - -        - -        - -        - -        - -        - - 
      COM     -16.15       0.03       0.06      -0.12        - -       0.02 
      AGE        - -      -0.10      -0.27       0.20      -0.28        - - 
 
         Expected Change for THETA-DELTA-EPS  
 
               MODSE       HISE    
            --------   -------- 
      FAM      -0.13       0.64 
      FRI      -0.11       0.15 
     HOME        - -        - - 
      NBH        - -        - - 
      COM       0.17       0.04 
      AGE       0.39       0.09 
 
         Completely Standardized Expected Change for THETA-DELTA-EPS  
 
                  PA       PPOE       MPOE       PNOE       MNOE      LOWSE    
            --------   --------   --------   --------   --------   -------- 
      FAM        - -      -0.03       0.00        - -        - -        - - 
      FRI        - -      -0.01       0.02       0.03       0.05        - - 
     HOME        - -        - -        - -        - -        - -        - - 
      NBH        - -        - -        - -        - -        - -        - - 
      COM      -0.02       0.02       0.04      -0.06        - -       0.01 
      AGE        - -      -0.02      -0.06       0.03      -0.04        - - 
 
         Completely Standardized Expected Change for THETA-DELTA-EPS  
 
               MODSE       HISE    
            --------   -------- 
      FAM      -0.01       0.03 
      FRI      -0.01       0.01 
     HOME        - -        - - 
      NBH        - -        - - 
      COM       0.03       0.01 
      AGE       0.02       0.01 
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         Modification Indices for THETA-DELTA    
  
 
                 FAM        FRI       HOME        NBH        COM        AGE    
            --------   --------   --------   --------   --------   -------- 
      FAM        - - 
      FRI        - -        - - 
     HOME        - -       1.43        - - 
      NBH        - -       0.06       0.75        - - 
      COM       0.01       0.01       1.16        - -        - - 
      AGE        - -       2.54       0.87       1.26       0.38        - - 
 
         Expected Change for THETA-DELTA  
 
                 FAM        FRI       HOME        NBH        COM        AGE    
            --------   --------   --------   --------   --------   -------- 
      FAM        - - 
      FRI        - -        - - 
     HOME        - -       1.63        - - 
      NBH        - -      -0.25      -2.20        - - 
      COM       0.08      -0.07       0.59        - -        - - 
      AGE        - -      -7.22      -1.17       1.11      -0.47        - - 
 
         Completely Standardized Expected Change for THETA-DELTA  
 
                 FAM        FRI       HOME        NBH        COM        AGE    
            --------   --------   --------   --------   --------   -------- 
      FAM        - - 
      FRI        - -        - - 
     HOME        - -       0.06        - - 
      NBH        - -      -0.01      -0.25        - - 
      COM       0.00       0.00       0.08        - -        - - 
      AGE        - -      -0.13      -0.05       0.06      -0.03        - - 
 
 Maximum Modification Index is   12.72 for Element ( 4, 1) of BETA 
 
 TI Physical Activity in older Thai people                                       
 
 Factor Scores Regressions 
 
         ETA  
 
                  PA       PPOE       MPOE       PNOE       MNOE      LOWSE    
            --------   --------   --------   --------   --------   -------- 
       PA       0.00       0.00       0.00       0.00       0.00       0.00 
      POE       0.00       1.56       0.50       0.21       0.12       0.03 
      NOE       0.00       0.17       0.10       0.46       0.57       0.04 
       SE       0.00       0.42       0.01      -0.12       0.00       0.12 
 
         ETA  
 
               MODSE       HISE        FAM        FRI       HOME        NBH    
            --------   --------   --------   --------   --------   -------- 
       PA       0.00       0.00       0.00       0.00       0.00       0.00 
      POE       0.04       0.05      -0.01       0.01      -0.17      -0.09 
      NOE      -0.08      -0.02      -0.02       0.01       0.08       0.07 
       SE       0.23       0.09       0.00       0.00      -0.16      -0.08 
 
         ETA  
 
                 COM        AGE    
            --------   -------- 
       PA       0.00        - - 
      POE       0.07       0.01 
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      NOE      -0.01       0.00 
       SE       0.06       0.01 
 
         KSI  
 
                  PA       PPOE       MPOE       PNOE       MNOE      LOWSE    
            --------   --------   --------   --------   --------   -------- 
       SS       0.00       0.11      -0.05      -0.26      -0.13      -0.21 
       EN       0.00      -1.43      -0.03       0.51       0.30       0.09 
       AG       0.00       0.63       0.20       0.70       0.38       1.16 
 
         KSI  
 
               MODSE       HISE        FAM        FRI       HOME        NBH    
            --------   --------   --------   --------   --------   -------- 
       SS       0.05       0.02       0.18      -0.08      -0.09      -0.05 
       EN      -0.36      -0.18      -0.10       0.03       0.52       0.47 
       AG       0.06       0.06      -0.67       0.23      -0.04      -0.06 
 
         KSI  
 
                 COM        AGE    
            --------   -------- 
       SS       0.05      -0.07 
       EN      -0.14       0.01 
       AG      -0.09       1.06 
 
 TI Physical Activity in older Thai people                                       
 
 Standardized Solution            
 
         LAMBDA-Y     
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
       PA     432.26        - -        - -        - - 
     PPOE        - -       0.60        - -        - - 
     MPOE        - -       0.54        - -        - - 
     PNOE        - -        - -       0.72        - - 
     MNOE        - -        - -       0.91        - - 
    LOWSE        - -        - -        - -       1.78 
    MODSE        - -        - -        - -       2.25 
     HISE        - -        - -        - -       1.72 
 
         LAMBDA-X     
 
                  SS         EN         AG    
            --------   --------   -------- 
      FAM       7.96        - -        - - 
      FRI      -1.45        - -        - - 
     HOME        - -       2.28        - - 
      NBH        - -       1.90        - - 
      COM        - -       0.45        - - 
      AGE        - -        - -       6.80 
 
         BETA         
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
       PA        - -       0.10      -0.24       0.49 
      POE        - -        - -        - -       0.49 
      NOE        - -        - -        - -      -0.52 
       SE        - -        - -        - -        - - 
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         GAMMA        
 
 
                  SS         EN         AG    
            --------   --------   -------- 
       PA        - -       0.44      -0.10 
      POE        - -        - -        - - 
      NOE        - -        - -        - - 
       SE       0.32        - -        - - 
 
         Correlation Matrix of ETA and KSI        
 
                  PA        POE        NOE         SE         SS         EN    
            --------   --------   --------   --------   --------   -------- 
       PA       1.00 
      POE       0.39       1.00 
      NOE      -0.50      -0.26       1.00 
       SE       0.64       0.49      -0.52       1.00 
       SS       0.12       0.16      -0.17       0.32       1.00 
       EN       0.37      -0.05       0.05      -0.10      -0.33       1.00 
       AG      -0.19      -0.07       0.08      -0.15      -0.47       0.03 
 
         Correlation Matrix of ETA and KSI        
 
                  AG    
            -------- 
       AG       1.00 
 
         PSI          
         Note: This matrix is diagonal. 
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
                0.35       0.76       0.73       0.90 
 
         Regression Matrix ETA on KSI (Standardized)  
 
                  SS         EN         AG    
            --------   --------   -------- 
       PA       0.21       0.44      -0.10 
      POE       0.16        - -        - - 
      NOE      -0.17        - -        - - 
       SE       0.32        - -        - - 
 
 TI Physical Activity in older Thai people                                       
 
 Completely Standardized Solution 
 
         LAMBDA-Y     
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
       PA       1.00        - -        - -        - - 
     PPOE        - -       0.91        - -        - - 
     MPOE        - -       0.81        - -        - - 
     PNOE        - -        - -       0.73        - - 
     MNOE        - -        - -       0.84        - - 
    LOWSE        - -        - -        - -       0.83 
    MODSE        - -        - -        - -       0.89 
     HISE        - -        - -        - -       0.70 
 
         LAMBDA-X     
 
                  SS         EN         AG    
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            --------   --------   -------- 
      FAM       1.00        - -        - - 
      FRI      -0.17        - -        - - 
     HOME        - -       0.68        - - 
      NBH        - -       0.72        - - 
      COM        - -       0.21        - - 
      AGE        - -        - -       1.00 
 
         BETA         
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
       PA        - -       0.10      -0.24       0.49 
      POE        - -        - -        - -       0.49 
      NOE        - -        - -        - -      -0.52 
       SE        - -        - -        - -        - - 
 
         GAMMA        
 
                  SS         EN         AG    
            --------   --------   -------- 
       PA        - -       0.44      -0.10 
      POE        - -        - -        - - 
      NOE        - -        - -        - - 
       SE       0.32        - -        - - 
 
         Correlation Matrix of ETA and KSI        
 
                  PA        POE        NOE         SE         SS         EN    
            --------   --------   --------   --------   --------   -------- 
       PA       1.00 
      POE       0.39       1.00 
      NOE      -0.50      -0.26       1.00 
       SE       0.64       0.49      -0.52       1.00 
       SS       0.12       0.16      -0.17       0.32       1.00 
       EN       0.37      -0.05       0.05      -0.10      -0.33       1.00 
       AG      -0.19      -0.07       0.08      -0.15      -0.47       0.03 
 
         Correlation Matrix of ETA and KSI        
 
                  AG    
            -------- 
       AG       1.00 
 
         PSI          
         Note: This matrix is diagonal. 
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
                0.35       0.76       0.73       0.90 
 
         THETA-EPS    
 
                  PA       PPOE       MPOE       PNOE       MNOE      LOWSE    
            --------   --------   --------   --------   --------   -------- 
       PA        - - 
     PPOE        - -       0.17 
     MPOE        - -        - -       0.34 
     PNOE        - -      -0.25      -0.24       0.47 
     MNOE        - -      -0.21      -0.15        - -       0.30 
    LOWSE        - -        - -        - -        - -        - -       0.32 
    MODSE        - -        - -        - -       0.07        - -        - - 
     HISE        - -        - -        - -        - -        - -        - - 
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         THETA-EPS    
 
               MODSE       HISE    
            --------   -------- 
    MODSE       0.20 
     HISE        - -       0.51 
 
         THETA-DELTA-EPS  
 
                  PA       PPOE       MPOE       PNOE       MNOE      LOWSE    
            --------   --------   --------   --------   --------   -------- 
      FAM        - -        - -        - -       0.15       0.13       0.13 
      FRI        - -        - -        - -        - -        - -       0.10 
     HOME        - -       0.50       0.38      -0.28      -0.31       0.37 
      NBH        - -       0.36       0.29      -0.27      -0.25       0.18 
      COM        - -        - -        - -        - -      -0.11        - - 
      AGE        - -        - -        - -        - -        - -      -0.03 
 
         THETA-DELTA-EPS  
 
               MODSE       HISE    
            --------   -------- 
      FAM        - -        - - 
      FRI        - -        - - 
     HOME       0.40       0.37 
      NBH       0.29       0.23 
      COM        - -        - - 
      AGE        - -        - - 
 
         THETA-DELTA  
 
                 FAM        FRI       HOME        NBH        COM        AGE    
            --------   --------   --------   --------   --------   -------- 
      FAM        - - 
      FRI       0.56       0.97 
     HOME       0.33        - -       0.54 
      NBH       0.23        - -        - -       0.49 
      COM        - -        - -        - -       0.15       0.96 
      AGE       0.51        - -        - -        - -        - -        - - 
 
         Regression Matrix ETA on KSI (Standardized)  
 
                  SS         EN         AG    
            --------   --------   -------- 
       PA       0.21       0.44      -0.10 
      POE       0.16        - -        - - 
      NOE      -0.17        - -        - - 
       SE       0.32        - -        - - 
 TI Physical Activity in older Thai people                                       
 
 Total and Indirect Effects 
 
         Total Effects of KSI on ETA  
 
                  SS         EN         AG    
            --------   --------   -------- 
       PA       0.21       0.19      -0.02 
              (0.04)     (0.04)     (0.01) 
                5.60       5.47      -2.09 
  
      POE       0.16        - -        - - 
              (0.03) 
                5.02 
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      NOE      -0.17        - -        - - 
              (0.03) 
               -5.03 
  
       SE       0.32        - -        - - 
              (0.06) 
                5.78 
  
 
         Indirect Effects of KSI on ETA   
 
                  SS         EN         AG    
            --------   --------   -------- 
       PA       0.21        - -        - - 
              (0.04) 
                5.60 
  
      POE       0.16        - -        - - 
              (0.03) 
                5.02 
  
      NOE      -0.17        - -        - - 
              (0.03) 
               -5.03 
  
       SE        - -        - -        - - 
  
 
         Total Effects of ETA on ETA  
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
       PA        - -       0.10      -0.24       0.67 
                         (0.06)     (0.06)     (0.05) 
                           1.73      -3.84      12.16 
  
      POE        - -        - -        - -       0.49 
                                               (0.06) 
                                                 7.95 
  
      NOE        - -        - -        - -      -0.52 
                                               (0.08) 
                                                -6.79 
  
       SE        - -        - -        - -        - - 
  
 
    Largest Eigenvalue of B*B' (Stability Index) is   0.779 
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         Indirect Effects of ETA on ETA   
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
       PA        - -        - -        - -       0.17 
                                               (0.05) 
                                                 3.36 
  
      POE        - -        - -        - -        - - 
  
      NOE        - -        - -        - -        - - 
  
       SE        - -        - -        - -        - - 
  
 
         Total Effects of ETA on Y    
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
       PA     432.26      42.12    -103.47     287.65 
                        (24.35)    (26.98)    (23.65) 
                           1.73      -3.84      12.16 
  
     PPOE        - -       0.60        - -       0.29 
                                               (0.04) 
                                                 7.95 
  
     MPOE        - -       0.54        - -       0.27 
                         (0.05)                (0.04) 
                          10.13                  7.07 
  
     PNOE        - -        - -       0.72      -0.38 
                                               (0.06) 
                                                -6.79 
  
     MNOE        - -        - -       0.91      -0.47 
                                    (0.10)     (0.06) 
                                      8.68      -7.75 
  
    LOWSE        - -        - -        - -       1.78 
  
    MODSE        - -        - -        - -       2.25 
                                               (0.13) 
                                                17.39 
  
     HISE        - -        - -        - -       1.72 
                                               (0.13) 
                                                13.50 
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         Indirect Effects of ETA on Y     
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
       PA        - -      42.12    -103.47     287.65 
                        (24.35)    (26.98)    (23.65) 
                           1.73      -3.84      12.16 
  
     PPOE        - -        - -        - -       0.29 
                                               (0.04) 
                                                 7.95 
  
     MPOE        - -        - -        - -       0.27 
                                               (0.04) 
                                                 7.07 
  
     PNOE        - -        - -        - -      -0.38 
                                               (0.06) 
                                                -6.79 
  
     MNOE        - -        - -        - -      -0.47 
                                               (0.06) 
                                                -7.75 
  
    LOWSE        - -        - -        - -        - - 
  
    MODSE        - -        - -        - -        - - 
  
     HISE        - -        - -        - -        - - 
  
 
 
         Total Effects of KSI on Y    
 
                  SS         EN         AG    
            --------   --------   -------- 
       PA      91.58      83.21      -6.66 
             (16.35)    (15.22)     (3.18) 
                5.60       5.47      -2.09 
  
     PPOE       0.09        - -        - - 
              (0.02) 
                5.02 
  
     MPOE       0.09        - -        - - 
              (0.02) 
                4.77 
  
     PNOE      -0.12        - -        - - 
              (0.02) 
               -5.03 
  
     MNOE      -0.15        - -        - - 
              (0.03) 
               -5.32 
  
    LOWSE       0.57        - -        - - 
              (0.10) 
                5.78 
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    MODSE       0.72        - -        - - 
              (0.12) 
                6.15 
  
     HISE       0.55        - -        - - 
              (0.09) 
                5.83 
  
 
 
 
 TI Physical Activity in older Thai people                                       
 
 Standardized Total and Indirect Effects 
 
         Standardized Total Effects of KSI on ETA 
 
 
 
                  SS         EN         AG    
            --------   --------   -------- 
       PA       0.21       0.44      -0.10 
      POE       0.16        - -        - - 
      NOE      -0.17        - -        - - 
       SE       0.32        - -        - - 
 
         Standardized Indirect Effects of KSI on ETA  
 
                  SS         EN         AG    
            --------   --------   -------- 
       PA       0.21        - -        - - 
      POE       0.16        - -        - - 
      NOE      -0.17        - -        - - 
       SE        - -        - -        - - 
 
         Standardized Total Effects of ETA on ETA 
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
       PA        - -       0.10      -0.24       0.67 
      POE        - -        - -        - -       0.49 
      NOE        - -        - -        - -      -0.52 
       SE        - -        - -        - -        - - 
 
         Standardized Indirect Effects of ETA on ETA  
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
       PA        - -        - -        - -       0.17 
      POE        - -        - -        - -        - - 
      NOE        - -        - -        - -        - - 
       SE        - -        - -        - -        - - 
 
         Standardized Total Effects of ETA on Y   
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
       PA     432.26      42.12    -103.47     287.65 
     PPOE        - -       0.60        - -       0.29 
     MPOE        - -       0.54        - -       0.27 
     PNOE        - -        - -       0.72      -0.38 
     MNOE        - -        - -       0.91      -0.47 
    LOWSE        - -        - -        - -       1.78 
    MODSE        - -        - -        - -       2.25 
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     HISE        - -        - -        - -       1.72 
 
         Completely Standardized Total Effects of ETA on Y    
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
       PA       1.00       0.10      -0.24       0.67 
     PPOE        - -       0.91        - -       0.45 
     MPOE        - -       0.81        - -       0.40 
     PNOE        - -        - -       0.73      -0.38 
     MNOE        - -        - -       0.84      -0.44 
    LOWSE        - -        - -        - -       0.83 
    MODSE        - -        - -        - -       0.89 
     HISE        - -        - -        - -       0.70 
 
   
 

 
 
      Standardized Indirect Effects of ETA on Y    

 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
       PA        - -      42.12    -103.47     287.65 
     PPOE        - -        - -        - -       0.29 
     MPOE        - -        - -        - -       0.27 
     PNOE        - -        - -        - -      -0.38 
     MNOE        - -        - -        - -      -0.47 
    LOWSE        - -        - -        - -        - - 
    MODSE        - -        - -        - -        - - 
     HISE        - -        - -        - -        - - 
 
         Completely Standardized Indirect Effects of ETA on Y     
 
                  PA        POE        NOE         SE    
            --------   --------   --------   -------- 
       PA        - -       0.10      -0.24       0.67 
     PPOE        - -        - -        - -       0.45 
     MPOE        - -        - -        - -       0.40 
     PNOE        - -        - -        - -      -0.38 
     MNOE        - -        - -        - -      -0.44 
    LOWSE        - -        - -        - -        - - 
    MODSE        - -        - -        - -        - - 
     HISE        - -        - -        - -        - - 
 
         Standardized Total Effects of KSI on Y   
 
                  SS         EN         AG    
            --------   --------   -------- 
       PA      91.58     189.75     -45.27 
     PPOE       0.09        - -        - - 
     MPOE       0.09        - -        - - 
     PNOE      -0.12        - -        - - 
     MNOE      -0.15        - -        - - 
    LOWSE       0.57        - -        - - 
    MODSE       0.72        - -        - - 
     HISE       0.55        - -        - - 
 
         Completely Standardized Total Effects of KSI on Y    
 
                  SS         EN         AG    
            --------   --------   -------- 
       PA       0.21       0.44      -0.10 
     PPOE       0.14        - -        - - 
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     MPOE       0.13        - -        - - 
     PNOE      -0.12        - -        - - 
     MNOE      -0.14        - -        - - 
    LOWSE       0.26        - -        - - 
    MODSE       0.28        - -        - - 
     HISE       0.22        - -        - - 
 
                           Time used:    0.063 Seconds 
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