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CHAPTER |

INTRODUCTION

alntaln health into their

ices [USDHHS], 1996;

a scale of light, moderate, or v-i-gm : \tensit
& ___F"j..l".j:".l'l ‘,, L g

Healtl’\'%ted benefits can be obtai ‘ : in recomm endations

for particip ation !f

physical activitie@r at leas

ar, m oderately intense
day, at least 4-@5 days of the week, for
short periods of 10 I‘I s of activity, 3 tlrw a day, or vigorously intense physical

IREENEIERNTIEIE O Hiatar S

A substa&!al amount of empirical smdence has demonstrated that the health benefits
ARG TRIAY ) 1 B

%dependence 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, mental alertness and social interaction, as well as decreasing



levels of depression (Koltyn, 2001; H oude and Melillo, 2002; WHO, 2002).
Moreover, physical activity is a m ajor independent modifiable risk factor that has a
protective effect against the onset o fcardiovascular disease, ischemic stroke, type 2
diabetes, and cancer (USDHHS, 1996; WHO, 1999b; Heikkinen, 2006: online; WHO,
2007: online).

However, although researchers h-;we i nvestigated and conducted effective
programs to prom otesengagement in physi cal activity by older Thai people using a
number of significant variables (Kamolpg)‘rn Chathakuembong, 2008), the results from
many studies indicate thatelderly T‘ hais aged 60 years and over engage in physical
activity less than 1s re¢omm ended for goélfi he alth. The amount of participation in
physical activity decreased 6% am ong oldéff_npegple from 2004 to 2005 (the National
Commission of the Elderly study, 2-005). In Lad dition, a survey estimated that 86.3 %
of the aged population perforir physical aciiii;:ﬂkat m inimum recommended levels
(ABAC Poll Research Center,.2005). Fina 'Hy','-"iﬁ 2007 a prelim inary report by the
Thai National*Statistical Office [NSO] (2007) showed that merethan 58% of elderly
Thais do not per'form physical activity at a su fficient level te-achieve he alth benefits.
At the present, Thailand has one of the m ost rapidly aging populations am  ong
developing countries; (NSO 2005); .1 Asithey~ grow older,Fhaipeople experience a
continuous decline in biological “function, with anincrease = in the risk of chronic
diseases and disability (Sutthichai Jitapunkul, 2001;"Sutthichai Jitapunkul'et al., 2003:
online). Hence, when'a dem- ographiciirend ch anges ii1 thiis ways it is' iniperative 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,



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 outcome expectation and age; and
2) environmental variables, namely, social suppert and physical environment.

I

Numerous studies have confirmed that self-efficacy not only forms association
with the physical activity ofithc.aged but‘ predicts the amount of the activity engaged
in by the aged (Allison and Keller, 2000;1Laffrey, 2000; Prapaporn Chinuntuya, 2001;
McAuley et al., 2003a; Wiilcox et él., 20(‘)3;;Sharm a, Sargent, and Stacy, 2005; Lee
and Laffrey, 2006; M¢Neill et al.;* 2006%,; Um stattd et al., 2006; M cAuley et al.,
2007). Furtherm ore, self~efficacy is a sign-rjif{pagt predictor of adheren ce to physical
activity up to 6-18 m onths (McAuley et al ‘:2;290331) and 2- 5 years (McAuley et al.,
2007) after the older person has completed a p_hxysif:al activity instruction program
Regardless of the results from. - these st udi;és;-éﬁtrong relati onship between self-
efficacy and physicalactivity evadently exasts, FThus,atas imp(;ftan t to in tegrate self-
efficacy into the conceptual model to examine its influence o eﬁgagement in physical
activity by the eldérly.

Initheyliterature,on physy sical activitys positivesouts~come,expectation, which
reflects a;positiv "¢ attitude towards phys “ical activity h as been acknowledged
(Pitakpong Punta, 2004; Wannipa Asawachaisuwikrom, 2004; Anderson et'al., 2006).
Meanwhile, m any ‘studies have foundithat " 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 outcome



expectation and physical activity has been shown, there is evidence dem onstrating
that pos itive outcom e expectation is ale ss consistent p redictor of likelihood to
undertake physical acti vity in the elderly than negati  ve expectation. To illustrate,
Wannipa Asawachaisuwikrom (2001) exam wedithe psychological factors associated
with physical activity in elderly Thais. The rescarch cr randomly selected participants
from two s ub-districts in.aprovince of-J Thailand. The study confirm ed that the
perceived benefits ofiphysical activity were not significantly related with engagem ent
in physical activity (Wanaipa AsawachaiSuwikrom, 2001). In addition to the effect of
self-efficacy, a predom inant variabie in tli'edl.;cognitive factors affecting activ ity levels
is outcome expectation (Bandura; 1997). Th atiis, both positive and negative outcome
expectations have a mediating role on the pégfogmance of physical activity. However,
few studies have confirm ed this inflicnce; fgi instance, a study of people aged 18-92
supported only the m ediating role-of positiyé iiiéome expectation (Anderson et al. ,
2006), while Rovniak and assoeiates (2002) '_"-aémonstrated the m ediating role of
negative outcome expectation in a group of university students. -fhis study m ay have
limited applicability to older people due to the difference in age of the subjects. Thus,
anum ber of studics on the influence or m ediating rolc of positive outcome
expectatioh andinegatiyeroutcom @ expectation eniphysical-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,



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 /suchsas social support and physical
environment have also played an im portant role«an predieting levels of engagement in
physical activity. Social support for phy;ical activity typically is related to older
peoples’ perception ef fam iy and friend support in terms of participation, rewards, or
punishment for pursuing physical activit; (Sal llis et al., 1987). Several substantial
studies demonstrate that secial supbort is conﬁrm edt obeade terminantin
encouraging in and remforeing physical aé“ii[iv ity behavior in older adults through self-
efficacy (McAuley et ali; 2003a; Anderson'_ét_i_al.;’_‘2006; McNeill et al., 2006D).
Furthermore, sedentary older persons w ltﬁ higher social s upport increase their
physical activity via self-efficaey at 6 monthsiéfd’ﬁS months (McAuley et al., 2003a).
Additionally, participants aged 18 years or "él'dnex..‘. reported that social support from
friends and fa'muly infl uenced their mtere st and participation i physical activity
(Wilcox et al., 2003; MeNeill 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
participationrin physical-actiy ity ;Howeyer,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 beertdeétermined conclusively.

Physical environm eint, 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



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 related to older Thais
engagement in physical activities (WannipaAsawachaisuwikrom , 2001, 2004;
Humpel, Owen, and Leslie;2002; W i-lJcox ¢t al.; 2003; McNeil et al., 2006b). In
addition, the hom e enVironment is. where m ost older people’s daily activities take
place (Dahlin-Ivaneff et ali; 2007), but tl;lis en vironmental factor is th e least stud ied
potential determinant of participatibn in physw al activity (Sallis et al., 1997; Booth et
al., 2000). Given thatolder Thaipeople all'lle familiar with their hom e surroundings, it
is justified to study  the'home environm enEas e}_‘suppl emental determining factor to
engagement in physical activity. Studies fo ‘;:ﬁ‘s_iing on the contribution to the physical
activity of the elderly m™ ade by their phy éi;:éfgnvironm ent including the hom e,
neighborhood, and community,-are still tare As a consequence, findings have
remained inconciusive regarding the mfl_uence of the physical eavironm 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 findings aresmconclusive. According tojapumber 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; Poineroy, 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



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 agtivity in older adults ha s therefore increased.
Thus, the existing knowledge of intervention s reflected the need to explore what and
how the determinants affect physical activity:

Although prior physical activ it;/ researches have been designed to test
descriptive to pres captive devels, itis | unclear on whether the direct and indirect
influences of impostant determinant havg‘ been consistent. A considerable num ber of
studies have supported the existenc‘e‘ of ar;"..é.ssociation between physical activity and
significant variab les including s elf—efﬁoaé:ly, p ositive outcom e expectation, n egative
outcome expectation, age, social support ‘and physical environm ent with different
levels of support for €ach variable: Howevefﬂ-iaimodel incorporating the total effect of
these determ inants has not been applied 1n_s£ud’1és on older people. Subsequently,
understanding the causality-of these variable s -aﬁ& their effect on physical activity in
the entire modelsas_also required. Additionally, the previou s physical activ ity model
could be explainéd a low stren gth of the structu ral rela tionships by m ultiple
theoretical frameworks such as social cognitive theory (SCT) (Dergance et al., 2003;
Netz and*R avyiv, 2004;,Gees2005), Soecial supports(y Banks=Watlacerand Conn, 2002 ;
Petersonet al., 2005) , Health Promotion Model (HPM) (W annipa
Asawachaisuwikrom, 2001; 2004; Prapa_ porn Chinuntuya, 2001; Pitakpong Punta,
2004), and The Neum an Systems Model (Varin 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



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 behayvior with a m odel which attem pts
to account for the interaction between behaviowpersonal, and environm ental factors
(Bandura, 1986). That is, personal and e-rlei ronmental factors can have both a direct
and indirect influenceon cugagem ent 1in certain behaviours. Moreover, the
chronological ordeuing of th ese variablés reveals confid  ence in the effect of the
variables on participsation'in physiéal act.i'vdl.'. ity by the elderly that can be used i n
structural equation m gdeling (SEM) whicﬁlpe‘fm its the analysis of a variable' s direct,
indirect, and total effects (Kline, 2005). Tﬁgyefgre, the existing gap in knowledge
regarding older people’s participation in phgl‘s?iqi al activity can be filled by developing
a purposeful m odel integrating these vari abi’ei %‘gilowing SCT cr iteria and using an
analysis in accordance with- SENI principles. -

For thesesreasons, the physical activity m —odetmthespregent study has been
developed based el the relevant literature and is guided by-the principles of SCT.
This m odel consists of 6 variables: self-efficacy, positive outcom e expectation,
negative-outeom erexpectationsage, sosial support,jand physicalenyvironm ent which
are examined to explainpa 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 elderlly Thaisso that nusrses, othér'health-care
providers, and researchers m  ay develop effective intervention ap proachesb 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



recommendations for th e allo cation of re sources for health-prom otion programs for
the aged. Moreover, the knowledge derived  from theory and research willm  ore

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

Research questions
1. Do self-efficas - ¢ outeome Wgaﬁve outcome
expectation, age, a
the elderly?
2. Does

efficacy?

4. Does the hypothesized causal n ; ing physical activity am ong
‘ . _FAJ JJ“ ]

older Thai people in view of hGirse -
P ‘,’J b ,.r' +

negative outcom e e ! physical environm ent

, positive outcom e expectation,

-
P

e, MOV T
Qﬁ*lﬁ\‘iﬁc“ﬁﬁlpﬁi%ﬁ%ﬁ"i Ny

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

adequately fit '&f: ta?

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 rescarchimodel was developed by integrating
SCT with significant variables from empirical knowledge including age, self-efficacy,
positive ou tcome expectation, ncgative -;)utco me expectatio n, social su pport, and
physical environm eatThe anterrclationshi ps among these variables in the m odel are
detailed as follows: :

Based on thegpropesed conééptual 'ndll.(;)del in the present study, it is claimed that
self-efficacy influences older peo” ple’s f)l,hy’sical activity perform ance th rough its
cognitive function. An individual with highjs_g?. 1f7efﬁcacy 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 suppoited that self—ef@éﬁﬁs strongly correlated with physical
activity for older people (AHisonrand Keller,;?()(n)(.); Booth et al., 2000; Laffrey, 2000;
McAuley et aly 2003a; W ilcox etal, 2003: Anderson etal «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-efficaey:

In addition, SCT posits that self-efficacy is a major d eterminant of outcom e
expectations (Bandura, 1986; 1997). Bandura ( 200T) postulates that expée€tations of
benefit outcoimes depend oni people’s'belief in  their.capablilities 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 behaviors th at they perceiv e will bring
negative outcom es. Accordi ng to a significantam _ount of evidence, self-efficacy
negatively influences negative ouicom ;expectation (W annipa Asawachaisuwikrom,
2001; Anderson et alkg20006):

In addition, the tendeney to engagl‘e in physical activity is influenced by a
person’s forethought(Bandura, 200‘1). Ba. 'J..'.ndura (2001) hypothesizes that people
regulate their behaviog by gutcome expect;{!‘tioﬁs; they adopt performance that is likely
to produce positive out¢omes and discard tflat \g&_{hich will bring undesired outcom es.
Therefore, initial and continued physical actfiﬁit_y efforts are more likely to occur when
an individual has greater positive outcom e e;é;;:;:éfgtions than negative. Accordingly, a
number of studies dem onstrate that older peréoﬁsliwho believe in positive outcom e
expectation inereasingly perform 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 ofteni n
physical-aCtivity (Rovnrak ef; al., 2002)./Therefote, thre hypoethesizedm odel proposes
that pos itlyve outcom e expecta tion has a'posi tive direc t ef fect on participa tion in
physical activity. In turn, negatiye 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’sself-ef ficacy aris es .from interaction with their social
environment through obsecivation, learni-IJlg, and m. otivation processes (Bandura,
1997). Social suppostservesias a sourceof efficacy  information through vicario us
experience and social p erstiasion (Bandlilra, 1997). Numerous studies have illustrated
that social support strongly correl | ..'.ates with self-efficacy (W annipa
Asawachaisuwikrom, 200 15 McAuley et ai'll., 2003a; Wilcox et al., 2003; Anderson et
al., 2006; Um stattd et al., 2006). Ad ditioﬁél}y, Js_\elf—efﬁcacy has a m ediating role for
social support in participation in physical activity. According to previous studies,
social support indirect ly influénces physical Ecstlvﬁy through self-efficacy (McAuley
et al., 2003a; Anderson et al:, 2006; McNeil "fl'_'e"tgll.,-2006b). It is hypothesized that
older persons‘'whe perceive greater social support are more likelyto have an increased
level of self—efﬁéacy 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_gnitiye functionissand th e enyironment’(Bandura,
1986;1997) A significant aum. “berof 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.

tal variables are the ess ential
search model proposes that
belief in their capabilities
/M ¢ tim e, individuals with a
perform’ phySical activity have expected
\.\ ter physical activity.

A ‘ \\ alower participation

m a perceived positive physical
y c. Einally, Y viduals with greater physical
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outcome expectation, better pk d 5,_,:_; . ent, lower negative outcome
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Age
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¥ expectation +
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Social i N Phy‘si.cal
support activity
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environment
Figure 1.1 Hypothesi: ﬁ 10d "' sical activity in older Thai people
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Research hypotheses and ratio ;lf,. 7
The research hypo sea" -ﬁ’i{ ed .1 1l ving seven statements:
1. Self-efficacy has a ;uﬁ_'**’i" _,di e ence on physical activity, and it has
L _

1€ ,; 1e expectation and

<

an indirect effeet
. : i
negative outcome

Self-efi ?-"llz cy beliefs enable the individual to perfﬂ behavior through four

and m aintain

processes;, choice befa& effort exrendltu fe'and [er51stence tho%ht patterns, and

BMCRRE ISR {33htiph Ak inkah

physical act1V1ty only if they believé in their ability to perform  it. Assubstantial

am R bnd Dl Y phond o | ot b
emonstrate higher physical activ ity (Allison 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 ¢ 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 yenden competence (Bandura, 1997).

ofs ] ﬂ c
That is, outcom e expectations have a m edi&perfom ance. According to

e —
i s itive outcome expec tation

of physical activity (Wanni A8 /4 u ikro 001; ovniak et al., 2002;
Anderson et al., 200 ' ate d that people who
lower their level of ¢ ul outcomes. That is, if
believing that their a , older people do not have
the incentive to act or tg 2 _ o ngruent with the findin gs
of prior studies, older per ,. ‘ . 3 ‘. ' -efficacy would expect greater
negative outcom es ( W nm@ : 1; Anderson et al., 2000).

.. § ®
a med]at]ng TOLC D illnuiﬁn-:r-llnilllIMIan||||=mm===Tu=q_l;i‘_.; 9 7) HOWCVGI‘, a feW

|- sup ported self-e eet influence on physical
|

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

11310 (131 (181 S
QARSI

and negative outcome expectation.

causal studies ha

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

activity



16

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,
directly im pact behavio r, with pos itive
/0 (Bandura, 1997). Most evidence
& po sitively cor related with
'-'—d' 2002; Pitakpong Punta,

1997). W ithin SCT, outcom e expectati

a person predicts negative outspme;ﬁf m ph ical activity participation, they will not
-D‘J ; | -

motivate thentﬂves to do the act1v1ty ( negative outcome

expectation of the physical activity

that activity . Ac@ding to previou

negative outcomes are more likely to decrea‘gtheir engagem ent in physical activity

el BN P

al. 2002) hus, negative outcome &xpectatlon has a negatlve direct effec physical

FRIANN I um'mma d

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

¢, older peo -@e who ex pect g reater

Most people of advanced age have lower participation in physical activity

as a resu It 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 (Boo t al., 2000; Laffrey, 2000; W ilcox et al.,

2003; Pitakpong Punta, 2004

5. Social su ivity through self-
efficacy.

Under“a SCH tive, m deling b *fami embers and friends
indirectly influe ' trengthen self-efficacy
related to a particu ing, and motivational
processes (Bandura, 1 der people will have a
stronger belief in their ¢ G ter participation in physical
activity. Considerable ev1den .' great er level of social support

""‘.-!i'

increases self-¢ ‘ﬁcacy (Wannlpa Asawach aist [cAuley et al., 2003a;

6; Um stattd et al.,

2006). Benight ar@Bandufé' -efﬁcacﬂ am ediator of social

support. In addition,‘oﬁl s upport exerts alq'yiirect in fluence on physical activities

MV ERR I EC TR,

2006b). merefore it is proposed tl?t social support has an 1nd1rect influence on
ﬂwqﬂ@ﬂﬁﬂwﬂﬂ ¥ ma d
6. Physical environment has a positive direct influence on physical activity.
Physical environment factors provide motivation to act by the creation of a

psychological mechanism (Bandura, 1986, 1997). Older persons will en gage 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; nnipa Asawachaisuwikrom , 2001, 2004;

l , 2006a). Physical environment,

therefore, has a positive.d :‘ e ty in the elderly.

The study is ‘ endi ‘ng and exam ine the causal

1. articipation in m oderate to
vigorous intensity activity througl a da = ) jon of self-selected activitie s
lasting at least 10 m inutes pe ins ance. T tivities should fall within each of the
four types: job relate louse rtafion, and leisure tim ¢

activities (W 5)(;*’”* > | 03 ﬁ the p revious 7 days
using the total sc@s of the summation duration and @uency of all four types
of activ ities, accordih& th e Internationaﬂ)jysical Activity Questionnaire-Lon g

—FUBINET IAEIA T

act1V1ty

Q1) QAR e

occupatlonal 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 older people’s participation in

traveling from place to place ach as ofe stores, and neighborhoods,

1.4 er people’s
participation in ac 1 exercises
2 cep tion on the le velo f
confidence or beli for at least 10 minutes
per time, 3 times a day u stacles within a given activity
domain including low, odef ::- , 1"'-'-" 4 7 “v . Their level of confidence will be
measured using th e Self - \ etivity scale (SEPA) modified from
the Self-effic L n--»;-a--m--umna--:m==-'-Ht=‘iikﬂ, “Higher scores m ean

i ) A

that self-efficacy {or physical ac is study, self-efficacy is
measured by 3 caggories of obstacles as follos |

. ‘Iﬁi ‘ A I le' s perceived

conﬁde@ iueig[ﬂit s nge nhjjﬂla ZIH (ﬁinutes per time,

3 times a.day when faced w_ith indonyenient weath do 'ttéirmor
ob R habpTa b} 1N

2.2 Self-efficacy for moderate obstacles means older people’s
perception of the level of ¢ 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 participation 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 hig

tacle means older people perceive their
capabilities to perform physical a ynutes per time, 3 times a day
D 11 v- /‘
L e—

physical activity.

.. '" 7‘.-‘: ) . . ,
3.1 Positive- physica - outcome ectation m eans older people’s

perception of thesbenefits of physical outco mes from performingphysical activities at
Y A

least 10 m inute

Wt de physical improvem ent,
decreased fatigue, increased m uscle stre ngth, increased endur ance, and im proved

bone s d r'ﬂ' ‘ u ~
erception of benefits of psych g‘c outcomes, from rming physi tivity at
q}e;ﬁ;ﬁiﬁsgrﬁ j m M y Qiﬂﬂﬁiﬁ " :Ej 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 minutes 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 from the
negative outcom es subscale of the OEE-2  “(Resnick, 2005). High scores indicate

)
higher negative outcome expectation for physical aetivity.

4.1 Negativesphysical outcome expectation refers to older people’s
perception of the nggativephysical outC(;Irn es including physical discomfort and pain
from performing physical activities rat leaéii;() minutes per time, 3 times a day.

4.2 Negative psy‘chologié?l ‘outcome expectation refers to older
people’s perception of negative_psychologiic:éﬁ_.1 gytcom es including fear of falling or
being hurt and stress on thei r heart-from pég,fo_gming the phys ical activity at least 10
minutes per time, 3 times a day: A

iy J r
o ey
{ a "

5. Socialestipport is defined as older peopte’"s percep£i0n of fa mily support
given to them :during the last month in term s of pa rticibation, rewards and
punishments for engaging in physical activity , as well as suppor t from friends for
participatingrin activitiesy(Sallis et:al. 111987)=Secial support,willbedetermined 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 family
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.
52 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.
2

6. Physical envikemment is defined as older people’s perception of
characteristics, availability safcty, ba‘ rriers, and access.ibility in their home
environment, neighborhood eavironm erl‘t, and community environm ent such as to
facilitate or hinder their ability to pérticipég in physical activities (SIP 4-99 Research
Group, 2002). The physical environm en‘e;ﬁs m easured using the Thai Environm ent
Supports for Physical Aetivity scale ( TEJSPA) m odified from the Environm ental
Support for Physical Activity quens;jpionnaire:(ﬁlf 4-99 Re search Group, 2002). A high

il

score indicates a good physicalénvironment.”

6.1 Home environment refeﬁSf ‘t(?;-..p articipants’ percep tions regard ing
convenience aadssafcty of the environm ent botham and aroun,d“th‘eir hom e in relation
to their participaition in physical activities. The perceptions oi environm ent questions
are developed by aﬁsking older Thai people about availability, convenience and safety
of theirshome, for physieal activitys It is thensincluded as a part ofthe”FESPA.

0.2 Neighborhood environment refersto older people’s perceptions
of supports (including access a nd characteristics) and barriers to physical dctivities in
their neighborhood. Neighborhood is defined as the areaaround 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

ies in their comm unity where comm unity is
1
17///; Supports for physical activity

supports and barriers to physical actiyi

es of worship. A barrier for

——
i 1 reation facilities (Addy et al.,

hai person reported in

ears of age and older.

- ‘r 3 J‘_Jr—-_d' > k
1.The current study provie ‘addition: ledge to understand, explain and
B TR '

predict the phe_nomena of physical:act ‘gfa{.:;__’_ [ 1ai eqple.

'

P LY

2. %’T:‘m.—.—:.——.mﬂr niormation for nursing
i er otivate and em power elderly

and health care p

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

¢
S1C

rtcinmbrgi ply i © & i
ﬂﬂﬂisﬁtﬂﬂmﬁﬂﬁdﬂm Sjl‘ The results
enhance the lidity of the 7 'n‘r icular, th aﬁi the re Vzﬁd ts of
qg{i‘t&sﬁtﬂhﬁiﬂemmﬂ a Vﬂ‘ﬂlﬁ o'gj
! 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.



5. The findings will encourage nurses and researchers to develop further

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

LITERATURE REVIEW

em pirical studies. The
review describes relatedifo physical actiyity the phenon and concepts of interest,

the interrelationships among the ) inants, an identifi ose gaps. The review

or older adults
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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 expendituie, which includes re sting m ctabolism and therm ic e ffect of
food (Bouchard, Shephard,.and Stephen:, 1994). As pointed by Caspersen and
colleagues (1985), “Rhy sical activity” is broadly defined as “any bodily m ovement
produced by the coafraction of skeletal nﬂlI uscles that substantia lly in creases ene rgy
expenditure above thé basal lgvel.” rSim ﬂjrly, other studies defi ned physical activity
as energy expended by ong' s body (Moutnf;pn et al., 2000; Koltyn, 2001; Houde and
Melillo, 2002; Nefz and Ra viv, 2004: Bailﬁé}ﬁangl_‘ MelLaren, 2005; Riebe et al., 2005;
Pettee et al., 2006). Physigal activityis cég{sgdered by m any as m oderate intensity
activities (Brownson et al., 2000; Kaplan et i,x ;2{)'01; King, 2001; Brawley, Rejeski,
and King, 2003; Speck and-Harrell; 2003) or f'_'a--c.;.om bination between moderate and
vigorous intehstey activities (Booth et al 2000 Kuitida Pan,icich‘akul, 2 003; Powell,
Martin, and Chdwdhury, 2003). |

Fromabc havioral perspective, p hysical activity 1s defined as body
movement withjinten tion through space, s~~orexertion ofandntended 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 Sampowthong,
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 activities such as particip ation in regu lar and inten tional activities
(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 thc.aet of . moving as exhibited while
performing in one of the fourtypes . of activitic s inc luding occupational,
transportation, housghold and I isure time activities. A sim ilar definition is used by
the Departm ent of He alth, Thailand (2807) . Sim ilary, the Pan Am erican Health
Organization’s (2006 definition n 6t onli 1n cludes energy expenditu re but also all
movements in everyday life including occ{"}‘ " pational, recreationa I, exercises a nd
sporting activities.” Phys ical activity can bélnc prporated into one’s daily rou tine in
many different ways.” According to W arbi;grto_p, Nicol, and Bredin (2006:809), w ho
reviewed the health benefits.of physical acti\./ii.:};,"heﬁ ned it as “all leisure and non
leisure body m ovements resulting-in an iﬁg:freésledenergy output from the resting
condition”. The eembination of physiological and behavioral éer‘spective may reflect
the overview of i)hysical activity’s definition more clearly. |

The USDHHS (1996) reports that the principle for a physical activity
generallysingludes'typesmtensity sduration and frequency.

1) Types of physical activity.

Types. of physical actiyity m ay be cla ssified as setting_ or physiological

changing. ‘A'ccording to setting, Yawarat Porapakkham, and Pernpan 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 includedshousework, gardening, yard work,
general maintenance wotk, and caring for the family. Transportation related represent
2

the activities done on the relo cation between one place a nd another such as from
home to work, storesgtem _ples.and so on. W hereas, leisure-tim e physical activities
included recreational, spost, and exerciseﬂl*related activities.

Based on physiologicai chan'gj,.r.ilg, the Am erican College of Sport
Medicine (2004) and the National“lnstitute;;, “on Aging (2009: online) stated that
physical activity in older adults generally %all i;;to four m ain categories: endurance,
strength, balance, and flexibility. Enduranc‘er or aerobie refer to activities that increase
breathing and heart rate. It ““includes brisk Elxkfﬁg, ya rd work, dancing, jogging,
swimming, biking, clim _bing stdi s, playing K§polrt.; and__ grocery shopping. Strength
activities increase muscle streneth, and consequentiy assist oldérradults remain strong
to carry ou t evéryd ay tasks. Stren gth activities includ ¢ ¢ liﬁii)ing stairs, ca rrying
groceries, lifting Wéights and using a re sistance band. Balance activities which
includesstanding on one*footy lyeel-to-toe, walk, on Tairchi,~assistiinithe 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'inay fall info several categories. For fisstance, 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 ion and the American College of Sports

Medicine [CDC-ACSM], 2006) ai d is us ressed in m etabolic equivalent
(METs) (Ainsworth et al., 2000), percei axim um heart rate. MET

to an energy expend 1€'s than 6.0, . METs or ) e than 7 kcal/m in. It highly

increases the breathing
o ;A ]

Vigorous activities m ay incluide heavy liftn aer obics, or fast bicycling

(Craig et al., 2003; CDC, 2006) Vi a‘:‘l;:.;g‘-;;__ y il activity refers to activ ity that

leads to an enei ﬁﬁ:ﬁﬁ:ﬁﬁ::ma'za 7 kcal/m inand a
moderate increa

eat for at least 10 min

se-in b ]
duration. It m ay Eclude carryi ng light loads, bicy cling at :m;ular pace, or playing
double terinis)(Crai; ‘\5 ; L i vityrefers to activity
requiri@;ﬂaﬁd sﬂﬁmgnﬂrﬂ:lneg: moderately or
vig intense activities su a‘r lking with v :i ss.t -2 ., and
oV SRR F N (HREE
|
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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 assoc with health benefits from physical activity

require a minimum duration tk at. s at a time (Craig et al., 2003).

week.

on a combination i itions (Caspersen et al., ), along with the principle

any bodily movements
(e o 2
produced by skeletal muscle'that results in er
f;‘f—j
andperformedatam oderate to vigo yf

>xpenditure above the resting level

eve |. The activities pe rformed

must be related-te th_eir lifestyles and of at least 10 m 1utes: ‘, ation each tim e. It
T "u

E 0 - , tran sportation, and

leisure-time physical act1v1ty

ﬂummﬂmwmm

he level of physical actiyity may be catewzed using METs-w through

anm@f@ﬂ FeU otV g G

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

includes four p

activity by the m inutes performed (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 ¢ activ ities (Ainsworth et al., 2000). Physical

(Craig et al., 2003). A hi o leve ‘ orted as seven days of any

combination of walking Ly or vigorous inten sity activity
accumulating at le el physi cal activity is
reported as five or & ¢cing and moderate or
vigorous intensity ute /week. A low level
physical activity, or insufficient to m eet
categories of moderate \ ‘r et al., 2003).The level

into 3-4 groups, dependent L-g;.'r-'"" %cﬁ B ‘ (T able 2). The Division of

;—;-r-—

Exercise in Thailand’s (2004 ). LE R search Institute’s (2006) for

example, categor 7ed shysic_al activity usingmtensit vy, dur A WOT frequency and a
i i : D i
slightly modified-version d MET values. In additio n,
|

the Division of Excrcise in Thailand’s (2004) also included mnactive group as another

i men ey
AMIAN TN INAE
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Table 2.1 Comparison of the criteria used in Thai studies.

Level of Thai’s study
physical Division of Exercise Porapakkhamn Health Systems Research
activity in Thailand’s report ~ and Boonratpan’s Institute’s study (2006)
(2004) study (2006)
High 1. vigorous intense - 1. vigorous intense
activity at least 3 occupation and leisure time
days/wk with an activity at least 3 days/wk
energy expenditure with an energy expenditure
of at least 1,500 - of at least 1500 MET-
MET-min/wksor min/wk; or
2. combinatien*of 2. combination of vigorous
modetate or | imtense occupation and
vigorous intensity; \ leisure time activity and
activigies and 1 moderately intense
walking, at least /7 s & occupation, leisure time and
days/wk, with an " transportation activity at
encigy expenditure ‘I" ‘ least 7 days/wk with an
of at least 1500 o energy expenditure of at least
METfhin/ vk " 3000 MET-min/wk
Sufficient  1.moderate- . 1 7F.moderate-; 1. moderate intensity
physical intensityfactivity’or * intensity" occupation, leisure time and
activity walking forat least ", activit}}; for transportation related activity
150 min/ wk. or more than 150  for at least 150 min/wk. or
2. vigorous min/wker = 2. vigorous intensity
intensity activity. 2. Vigorous .. occupation and leisure time
for at least ~60-~ - intensity. .~ activity for at least 60
min/ wk. or activity for min/wkj
3. 'a combination of more than 663 acombination of vigorous
moderate or min/wk intensity occupation and
vigerous intensity leisure-time activity and
and walking at Icast moderate intensity
5 days/wk, with an occupation, leisure time and
energy expenditure transportation related activity
of atyleast600 at least 5~days/wk with an
MET-min/wk . energy expenditure of at least
600 MET-min/wk
Insufficient where vigorous , 1. moderate 1. where vigorous or moderate
physical moderate activity or  intensity activity” = “activity or walking dees not
activity walking does net for less than 1507 ' meet the criteria ofshigh leyel or
meetithe criteria of min/wk. or sufficient physical activity level
high level or 2. vigorous or
sufficient physical physical activity ~ 2.no physical activity
activity level for less than 60
min/wk.
Inactive no physical activity no physical -

activity
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In summary, the physical activity leve | 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,  dutation, {requency, t ype, and MET will
clearly reveal the overview.of physical eictivity because a bout activity is combined by
more than one compenent. Based on the table above and taking into consideration that

|
the study will only gecruitparticipants 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 reco'rnmendatidf;]'s"':fdi; older adults
The U.S. Departm eiit Qf Health : ;na I:h}m an Services (USDHH, 1996)

recommends perform ing regular-physical acti? 1ty, ind icating that it is an im portant
component of a healthy lifééts;ié. G enerally,‘.t}-l-e-jl*;ITT' reconimendation focuses on
frequency (morstrlyt, preferably all days of th e week), intensity (ﬁ oderate), duration of
time (30 minutes accumulated over the cour™sc 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, shot t bo uts of phys 'ical activ ityssuch.as 1 0
minutes intervals that occur in the cont ext of one’s lifesty le rather thano 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 ,



34

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 Spouts M edicine and the Am erican Heart
Association (2007) has tecomm ended physical-activity for all ad ults aged 65 years
and over and those aged 50-64 with chr; nic conditions or functional lim itations
(Nelson et al., 2007,p1442)iTo prtomote and . maintain geod health they recomm end
older adults to perform moderate-intensiigly aerobics (endurance) for a minimum of 30
minutes, five days awe elgor Vigorbus-inté ﬁéity acrobic activity for a m inimum of 20
minutes, three days a weeks On a-10-point F‘§ca1fe, where sitting 1s 0 and all-out effort is
10, moderate-intensity activity is a 5 or 6 gmd g;oduces noticeable in creases in heart
rate and breathing. On the sam ¢ scale, vi ‘jgér_g)us-intensity activity is a 7 or 8 and
produces large increases in heart rate a nd br@i}nffg On the other hand, com binations
of m oderate-and vigorous-int-ensity activ ity#ca"n;also b e perform ed tom eet the
recommendations These moderate or vigorous mtensity activities-are in addition to the

light inten sity actwities f requently pe rformed during everyday life orm  oderate-

intensity activities lasting 10 minutes or less.

1.4'Measurements.of physical activity in olderadults
In this lite rature review, the r esearcher focused on m easurements related to
older adults, m ‘particular Thai €lderl | 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 fat free mass decrease with pthysiological changes, th is influence
energy expenditure estimation (Rikli, 2000). “Physical activity may be assessed using
objective and subjective m.easures. Th-ese methods have their own benefits and
limitations under nozmal daily co .~ nditions an d focus on physical activ ity from
different views. :
1.4.1 Ohjective meéasures

ObjgCtivg' measurem ent F"cl;an"be done by direct observation or/and
physiological measures: Double Labeled Wﬁ‘_’c}j[elj _‘(DLW) and indirect calorim etry are
the gold standard m ethods for assessing en‘éggz expenditure (Welk, 2002). The DLW
method involves adm inistraiien of stable is;ﬁép-é;f‘ of oxygen and hydrogen and
measuring urine sam ples for hydregen and ozfygéﬁ; which is reported by the authors
to be an accuratesm casure of energy expenditure with physicabaetivity (Welk, 2002),
however the methed is expensive. .

Other several techniques, incl uding heart rate monitors and motion
sensorssaré availablejtormeasure indirectcalorimetry. Wsing+a heart rate monitor is the
most convenient way, the outcom € 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 onie's body-ecan 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 and cost, from pedom eters to accelero meters. The

pedometer is a sim ple device m ovement 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 ara tchet to rotate 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 €ler'm ay not accurately count seated
activity, upper-extrem ity aetivity or ind;)o r and outdoor househol d chores such as
pushing, lifting, or carfying.objects because = of am bulatory behavio r m easurement
(Berlin et al., 2006): :

In gontrast, acceléfom etér. is an in strument that is worn at th e waist,
or ankle, and uses inform atign obtained F“'Ilto ca leulate k ilocalories expended of the
intensity, frequency, pattern, and duration E)f .aquVity (Washburn, 2000). This device
measures bodily m ovement by evaluating Ig‘ _ovement in one or three directions
(Washburn, 2000). Although accélerometeri’ciﬁ%ssess most type of physical activity
that involves lower-extrem--ity-such as Walf(ii"ing..;and stair ¢ limbing, the activities
including upper-extrem ity movement or seat ed activity such as<indoor and outdoor
household chores i ay 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 ervadultsrex istidueto disicomfortor practicability.
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 older adults is a Iso influeneedby expenditure, tim e to adm inister,
process of m easurement, aceep tability, com patibility with usual da ily activ ities,
reliability and validity of data (Washbur-rJl, 2000; Beslin et al., 20006).
1.4.2 SubjeCtivesmeasures

Self-repott is a commorllly used scale for subjectiv e measurement.
Self-reported physical activity questionna.i'rf;g have become an invaluable and feasible
tool for us e in the elderly studies b ecr”z}us"e' their m inimal expen se and sco ring
flexibility (Washburn, 2000; Matthews, 2062) Splf-report scales such as diaries, logs,
recall questionnaires and hist ory questionﬁﬂiges can be us ed to record intensity,
duration, frequency, and typé.of physical acti&i}; '%;Ver a specified time period.

Based on-thé literature review "n-.éix physical activity questionnaires
developed speeitfically for the old er adult popu lation exists« th'e Mod ified Baeck e
Questionnaire for-@lder Adults (Voorrips et al., 1993), the Zutphen Physical Activity
Questionnaire (ZPAQ) (Caspers en et al., 1991), the Yale Physical Activity Survey
(YPAS)(DiPietroretjals~1993 )ythe Physical=~A ctivitysSuryey forthe*Elderly (PASE)
(Washbuzn 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 more than 12 languages in western and eastern countries,
though it’s to suit adults 15-69 years of ag e (Craig etal., 2003). Regardless of the
questionnaire used, all differentiaie in th-J e characteristic of respondents, tim eframe,
administration procgss; typesof activities,  reliability and validity, and scoring of
physical activity data. :

The'preyio uis reSéa rchédr..;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 é;tipqpaire, the IPAQ-L, YPAS) (DiPietro
et al.,1993; Voorips et al ;1993; Craig et ai.j-2Q03; Tim perio et al., 2004; Yazigi and
Armada-da-Silva, 2007 "), elderly comm unif_i/;.(i;fl;'élling (PASE) ( Washburn et al.,
1993), retried men (the ZPAQ) (Caspersen et a'l-:;..;l991), members of a Medical HMO
recruited into ‘eohort study (CHAMPS) (Stewart etal. 2001) Furthermore, according
to Harada and célleague (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 anddiving in retitement homes:

Regarding tim ‘eframe, som e ques tionnaires assessed physical
activity within the previous 7 days (the IPAQ-L, the’PASE), while others 6ne 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 questiona aiwes, where as the in terview approac h
may be better accepted, partic ularly for those who arc.illi terate or h as limitation in
reading. On the other hand,ante rviews r;;ay lead the subject to under or over estim ate
their behavior (Polit.and Hungler, 1999).

Types ofphysical actiV}‘ty are composed of occupational,
transportation related; household, aﬁd le .':'.isure fim e activity. Leisure tim e and
household activities age ingluded.in all scaiFs *. Transport related activity is stated in
the Modified Baecke Questionnaire, the Zv_l?éQJ_‘and the IPAQ- L only. Occupational
activity is m entioned in the PASE. the Cﬁzﬂl\_{[PS, and the IPAQ-L. The YPAS has
subsections repres enting 5 speeifie activ 1ty_dslrnJ gnsions such as vigorous activity,
leisurely walking, m oving;standing, and sitt’ 1ng ‘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, nenmrber-ofjitem sthaverbeenestab-lished for each
scale: the,Modified Baecke Questionnaire (12 items) (Voorips et al., 1993), the ZPAQ
(15 items) (Caspersenet al ., 1991), the YPAS (36 item s) (DiPietro et al.,;”1993), the
PASE (10fitem's) (‘Washbuin et al.; 1993), the CHAMPS/(41 '.items) (Stewartet 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 (tl O Ba Questionnaire, an d the PASE)
and caloric expenditure MP S, the IPAQ-L) such as
METSs-min, or kilocal hese m easurements had been

generally calculate cduency,| an "‘ atior w ith the inte nsity of ea ch

activity, with the ex _, ified Baccke A estionnaire. Intensity codes for
expended energy calel ' ion of ¢ h for \\,\ n different ways. For
example, the intensit; ‘ ‘;' ‘ Al ) e , n -w\o activity of Dutch
men between the a ' ‘ of 4 yee ‘. e 1€ \ 991). Meanwhile the
Modified Baecke Queéstionnaire use« (‘ b cod ‘~. on the work of Bink and

. ¥ s . . .
colleague (Voorips et al., 199 ‘..?*E;\-.‘g_ 1aires were set specific weight for

: eyl
their m easurement such as-the :!’ .,;;_ MPS (W ashburn et al., 1993;

Stewart et al.,”2001), The IPAQ-T intensity _code was based-oné compendium of
physical activity T 119

y K]
AULININTNEINS
RIAINTUNRINEIAY

|
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Table 2.2 Component of physical activity questionnaire for older adults

Types Measurement
of activity | Modified Baecke | PASE | YPAS | CHAMPS | IPAQ L | ZPAQ
questionnaire
Sedentary /
Moderate / /
Vigorous / /
Leisure-time / /
Occupational /
Household / /
Transportation / /
Note /
YPAS
PASE
ZPAQ
CHAMPS Program for Seniors
IPAQ-L = aire_long version

Althou jeetiy m ‘ ns itable and convenient for

obtaining data, the respo ndent’

LT/ I -:", 1y
estimated due '[}:T'lemory recollectlon b( } 8ﬁhd social desirability

(Polit and Hung “ _ . 1 __ 1 Eh_il n older adults and

often threatened @Validl od. Ihde@ subjective m easures

among older adults wlso be 1nﬂuence fluctuations of health status, m ood,

T OIS e

engagemﬂt of light and m oderate ‘;ntensny act1V1tles m ay frequently occur in older
AR TR TR UM IR

'0f 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 inth 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” _season for the selection of is that this

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

population and time gonstrains.

1.5 Benefits of physical agtivity in oldér adults
The demographic tiendindicates d;cligi ng mortality rates and an increase in
life expectancy (Institute for Populatt - on fIaﬂr_ld S ocial Research, 2002; NSO, 2005)
however the extra years has not- ne-cessarily?l;;:er;l- in good health or free fr om illnesses

e

and disability. In other words, the.average age,’até yPe onset of a disability in relation to
the average age at death is duﬁ:}t,o adonger li _E_e_)ige(_:tancy rather than a better health
expectancy (Sutthichai Jitapunkul, 2001; Su  tthichai Jitapunkul et al., 2003: online).
Previous studi¢sSuggested that almost 70 % of Thai elderly liwe with at least two
chronic diseases #-their lifetim es (W HO, 2004; NSO, 2005). Furthermore, Suwit
Wibulpolprasert (2007) mdicated that the 85:4% of non communicabl e disease is the
leading cause of disability—adj usted'life yeats (DAL Ys) lost. Therefore, maintenance
of health becomes important for allielderly.

Physieal aetivity is asignif: 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 evidences 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.ordelay the o;set of chronic diseases and dependence of
others (WHO, 2002, Warbuston ct al., 2006). P hysical activity participation is known
to prevent cardiovaseular discases, hyper‘:: ension, and stroke by strengthening heart
muscle, decreasing blood pressure,‘l‘”aisi ng high-density lipoprotein (HDL) levels,
reducing low-density lipoptotein (LDL ) ler“:lI vels, raising blood flow, and enhancing
one’s heart capacity (Warburton et al., 200_{6')":.1th150 assists 1n raising left ventricular
mass on the risk of ischemic stroke (Rodriégég et al., 2002). Re ducing cardiac output
and peripheral vascular resistance af rest déciéaf;ﬁng of serum catecholamines, and
plasma rennin activity are also Known to be pbsiti..'vely influenced by physical activity
(Thompson etals 2003).

A prospective study as follow-up of 18.4 years (Hu et al., 2004), has
shown that occupational and leisure-tim e physical activity reduced the risk of total
and cardidvascularymortalitysamong Finnishrsubjects /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, and the two other types of physical
activity) ha zard r atios associated with ligh't, moderate, and activ e wotk 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 ratios associated with low, modera te, and high leisure-tim e physical activ ity



44

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 €ardiovascular disease, 1.3 and 3.3 years
longer than adults without...physical :ctivity. Accordin g to Hu, Jousilahti, and
colleagues (2005) meoderate or-high physical activity levels were associated with
lower total and cardiovasculagmortality ;Ii’l diabetic patients.

In addigion, physical aétivit};llgs not only im  proved glucose tolerance
and insulin sensitivity, butalse reduced b(;}iy composition (Warburton et al., 2006). A
study revealed that congentra tions of bothdmsuhn and ad renaline were reduced in
active people. Furthermore, insulin sefisitiy Zity had im proved by 25% in diabetics
patients (Parliam entary Office-0f Sc ience @, ;T'gchnology, 2001). Another study
(Engberg et al., 2010) invest —igated the inci:d%néé of di_ abetes in 4,031 individuals
without diabetessatbasclme and at 5 = years follow-up.the ﬁﬁdings confirm ed that
physically active 4ndividuals 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
controlyins vlingres istanee, and red jueed cardiowascular risik than diab etes patients
(Lazarevic.et al., 2006 ). Furthermore, = a casc-control study revealed a positive
correlation between high leyels 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, 20043 Warburton et al., 2006). In addition,
physical activity may result in greater bone mass‘increases than bone strength (Vuori,
2004). For instance, a non-randoin iz:d pros peetive studies with 8 years duration
(Kaptoge et al., 2006)Wwas gonducted in adul ts aged 65-74 years within the European
Prospective Investigation of Cancer (E ”I*PIC) study in Norfolk, UK. The findings
indicated that physigal activ ifies sﬁ ch as‘“g;ily living, walk ing or cycling positively
assisted the redistribution of bone loss, p%{tidularly lateral distance of hip structure.
Walking/cycling for m ore than one hour péj"{d&}}/ was correlated w ith greater lateral
distance of hip structuire. Furthermore, fow ‘épfl‘(_ilemiological evidence depicted healthy
person with low physical activity-level to be ir;é:fated with slightly lower bone m ass

and osteoporosis (Jakes et ak., 200 1; Pescateﬂé‘.’ef-él-.,-2002).
1.5.2 Psychological benefits of physical activity
In addition to the physical benefits, numerous studies have demonstrated

that m oderate physical.aetiviity improvepsychological perfor. mances on depressive
symptoms psychological well-be ‘ing, and health™ -related qua lity of 1if e (Lam pinen,
Heikkinen, and Ruoppila, 2000; Koltyn, 2001; _Houde and Melillo, 2002:"Panitnun
Chotikacharoensuk;, 2002; Penninx'etal.,, 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 ; longe r duration also im  proved
:

psychological well-being (Panit » ul T uk, 2002; Penni nx et al., 2002;
Garatachea et al., 2009 kewise, 4 @ in older Australian wom en
(Lee and Russell, 200 ‘ en aged 70 years and over with a high

2001). This was also co g e or Thai - ly living in urban areas (Varin

Binhosen, 2003). In a randem using the Thai Wand Exercise

!.;-’p-'
prOgram, 40 11 ivllﬁ‘llﬂ-|ﬁlv—;=mi=“;m S S

on the mental .,;: ) dir of life in sedentary Thai older

adults (Punnee Puc ngsuwan et al., 2008).
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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 | (Fh @Royal Ins titute, 2005 : online). Th e
Northern region is mountainous with lush valleysfed by numerous rivers and streams.
The Northe ast h as a se mi-arid pla teau-Jwith re latively inf ertile soil. Agricu Iture is
predominant in both.North and Northeast  regions. The Southern and the W  estern
regions are surrounded by.the Gultof Thg land 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 Easternitegion is bounded by a short Gulf of Thailand coastline and
industries and fisheries are predom inarvl_g.‘_i_Thg‘e central plains rely m ostly on
agriculture. Thailand'1s adm  inisteted by‘jgppiointed governors and divided into
provinces, districts, sub-districts, and Villageiisif;flit Wibulpolprasert, 2007). From a
sociology perspective, Thais choose to live in a’ﬁ-ﬁrban or a rural area due to different
occupations, inceme, social differences, population density, cemmunity size, and the
environment.

Due to m odernization, the rate of aging population is rapidly increasing
(NSO, 2005)3In 2007, 10.7% of th | estotal:population in T+ hailand-was considered
senior citizens (NSO, 2008)." Knodel and Napaporn Chayovan (2008b) defined urban
population as_persons living within officia lly desigfiatéd municipal areas (testsabaan,
inThai) while'rural'population residing out © side m unicipal areas. A nationalsurvey
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 hai; aged 60 and ove r had resided in their own
homes , whereas a que arterof. them stayed in institu tions or th e So cial W elfare
Development Center for Older Person (é%urnrurtai Kanchanachitra et al., 2007; NSO,
2007). =%

Additionally, mest elders who lived Filp a non-municipal area were more attached
to their home and community. There Werevf gmi}jar with their nearby temple, primary
care unit, m arketplace, and o ffice governt;y‘ér_lit center (Vitul Lieorungruang et al.,
2009). Based on the way of life of the elderlyi; :atjé'-ﬂto their physical environm ent, the
location of habitation between-the elderly 'Whéﬁved in th e municipality and non-
municipality was-different: those who lived m municipality fivein a house closing to
the others, whereasithose who lived in non-m unicipality live-in a house which located
in a large area. If the house belonged  to the elderly, the Thouse was old, big, and
deterioratédyif thethousesbelonged: to vr bansareay the house*was*new+and modern and
was in the aréa 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 relate 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



49

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 perf(:rmances lead to a good return. Consequently,
most elders have adhered tosrelig dous belief at the tem ple to accum ulate merit for a
better life in the fu_sture (Kanokporn Na;lteetanasom bat, 2003). As a consequently,
social activities can be generally f | ou.fldc.i;every day.in Thai society (Pranom
Othaganont, Chownpis Sinthuvotakan, ar{"(ll “Pongsai Jensupakarn, 2002; W ichuda
Intaramanwong, 2003). Parti€ipation in sol{igg gommunity problems, communication
with neighb ors, willing ness to help others‘,fgﬁqi to sacrif ice for community benef its
were common practice in all That elderly (Pré@;ﬂ;'bthaganont et al., 2002).

2.2 Physical activity in healthy older Thai people

Oldet Thai people have engage  d in 4 types of physical activity:

occupational, household chores , transportation, and leisur €.4im e activities. Firstly,
occupational activitics aré'ge nerally found in‘the Thai co ntext. Changing society
leads the elderly to.work{for daily living exp€nses, provide for their fam ily, improve
health conditions and increas e self-value (the Natignal Commi ssion onithe Elderly,
2005). Accordingito 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 eragcworking hours was 30.61 per week in
Bangkok. The activities however, depen-;led on thearea of residence; for instance,
older persons in urbamarcasswere m ostly laborers, self e mployed, and shop
employers/employees, whereas those in rl‘on—municipal area have generally engaged in
farming (Wichuda Infaramanwong, ‘2003).."

Secondly, most gldedly speid most of their day in household chores, family care
activities, mowing the lawn,  raking leavé;‘ _gargening, as well as participating in
community groups activities (W araporn éiﬁis_gwang, Cha maiporn Ta wichasri, and
Jayanton P atumanond, 2000; Wannipa As i;ia]‘vfffachaisuwikrom, 2001; Kaysorn
Sumpowthong, 2002). Kaysom'Sumpowthoné‘_'(ﬁ)%) conducted a focus group study
on older Thai'peeple and found that looking after fa_ mily meembers and gardening
were favorite activities. It is in teresting that different typ es-of activities are gender
dependent and area of living. In Nar eerat Jitram ontee’s (2003) and ~ Wichuda
Intaramanveng’s (2003 )ystudies for exam ple, elderly:femalesswereresponsible for
household chores such asthom © €Cleaning, = washing/ironing clothes, cooking, and
looking after the grandchildren whereas m . _ostelderly m_ ales had an oc€upation,
conducted wickerwork, and/or'wete résponsib 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 frequently 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 Binhesen, 2003). M+ .eanwhile those who lived in non-
municipality m ostly patticipated in house hold-activities, child care, religious and
community activities (Waraporn Sirisav;ang et al;;2000), in particular som e of them
have also contributedsto society.by partic ipating in vo luntary activities (Sutthich ai
Jitapunkul, Napapom Chayovan, and J ire;lporn Kespichayawattana, 2002).

Thirdly, traveling is also regarded.ads’; a type of physical activity. Generally,
older people travel from their hom e to otﬁ?r places by walking, bi cycling, or using a
motor vehicle, such as trains, buses, car s,Zlnd }Potorcycles (Prapaporn Chinuntuya,
2001; Wichuda Intaramanwong, 2003 ). i

Lastly, leisure time acfivities of older Eoﬁfe include recreational activities and
exercises. T he recreationatactivities ar - e m aiﬁi.‘y; resting, listening to the radio,
watching television, reading, __and prayme (Som__samt Wa engwon et al., 2000).
Regarding exerciselactivities, 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 teyKaysorn Sumpowtheng’s study+(2002),walking was emphasized as the
most fashionable exercise. Moreover, m “any se nior citizens participated in jogging,
aerobics activity (The Institu te of Geri atrics, 2004;"theé 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 enacted to provide 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 for
elders, 2002). Meanwhile the Ministry of P. uablic 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 identified about 19,475 elderly
clubs all over Thailand, mest of them lothted in the northeast region (45.6%) (Somsak
Chunharas, 2008). Te keep the eldéﬂy m f;‘éivated and healthy, these senior citizens
club conduct monthly@xer¢ise activies forr"'jts members.

Studies however,have found that oldjé_nr_.r Ihai people have pa rticipated in less
physical activity than that recomm ended. ‘iBﬁs_ied on a survey of physical activity on
1833 older people, it w as found that 30.3% (_112 :ﬂgt participate in physical activity at
the ad equate lev el (ABAE Poll Rescarch '_'(-nle..'nter, 2 005). Ad ditionally, the
engagement on physical actrvity 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
inadequat€ physical activityrengagem sent inthergroupraged+7Osyearssand 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.iktom, 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 : therefoie concentrate on the factors
influencing the lack ef' physi€alactivity.  Moreover, sinee the wa y of life of Thai

!
elderly differs fromsothep€ountrics and = studies, the knowledge obtained from this

research should be uséd to/develop infervention applicable for the Thai elderly.

e

3. The social cognitive theory

Physical activity@among older people has been influenced by a variety of factors
L

-

vl
and has been unders tood using a m ultidimensional fram ework. Social cognitive
d Lot ol A l;‘

theory (SCT) is a com prehensive theory of fﬂgﬂsh"an behavior that has proven useful in
the studies of health behaVirc;r;s:.irnce it co mblnesqthe concept of cognitive processes
with the concei)t of perform ance-based procedures (Bandura, 1997; 2001). Thus, the
explicit the ory canjex plain the'p hysical activity of older people and point the
significant variables©f the present study.

The foundation of SCT includes the view  of personal factors, behavior, and
environment (Bandura, 1986). Based on the ¢ onception of triadic reciprocality, thes e
factors operatelas, interactin’'g déte rminants 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 not sim ply the result of the person and

behavior (Glanz, Rim er, and Le %

(Bandura, 1997). /

CT is showed in Figure 2.1.

depending on the situation
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SCT have been broadly-applied foa: older adults in cluding

hypertensive p_atlents Gee;y2005) ¢l { with prob lems (Allison and Keller,

2000), =’F=f.$ﬁr:*4:y=r—=—=: tionalized wom en
f ’ P

(Laffrey, 2000). i-has a , ‘settings such as rural areas

irtherm  ore, SCT as a

TR T
QTS

(Bandura, 1986). Among the vital personal factors ar e the individual’s capabilities to

(Wilcox et al., 2003) and churches (Anderson et al., 2006),

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;
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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 consistently had less influence
on physical activity in older adults. Longitudinaland rando mized control trial studies
revealed that affect has been shown to be  predietive and explanatory in relation to
physical activity, but these.studics had l:een only eonducted in sedentary older adults
(Bock et al., 2001; Salmon et aly 2003). Older adult population with physically
inactive to active was not gepresented. In‘l‘addition, it 1s rather speculative to attempt to
explain the reasons underlying the félati J.(.)'.nship; it could be caused by different
definitions of affect; for instance €nj oymeﬁ’t (Salmon et al., 2003; Steven et al., 2003),
and depressive, positive and negativ e af fev_c}_nr(Bg)-_‘ck et al., 20 01). Moreover, previous
examinations of the direct and indirect ef;fg“ggs of physical activity engagem ent on
older adults are less known, tii -~ erefore, stateéih@iéssocia tion of affect and physical
activity was less stable. As-m_-~entioned ab'o?lﬁ*;-tllle present study focuses only on
cognitive and*®ielggical variable within personatfactors;

of partiéular relev ance to cognitio n functioning, efficacy beliefs affect the
types of activity pcople choos e to engage in, the level of effort they expend, their
perseveraticevinithe face-of difficultiess 4, and theithonght-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 comeexpectations..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). The first two reflects the beha vioral domain; the last two
are m ainly cognitive inn  ature (Bandur a, 1997). W ith respect to cogn itive
functioning, low self-efficacy belief s could leadto less participa tion in challenging
cognitive activities as well as  less effort or pessistency.in  such activities. In turn,
people with a high self-efficacy level w111 adopt and.im aintain their behav iors
(Bandura, 1997).

Self-efficacyis influenced by fouﬁr SOUr Ces: a) previous experience, b) verbal
persuasions, ¢) vicatOus gxpetience, a nd d) physiological and affective states
(Bandura, 1986; 1997). Bandura{(1997) cé)npsfd ers previous experience as the m ost
important source. The achieyem entin a 51gn1 .ﬁgant task en courages an individual to
perform the similar task, whereas a failure Qi?c_qurages one’s belief (Bandura, 1994).
Verbal persuasion influences.an individu ei t(;";i'ciopt and m  aintain an activity
(Bandura, 1997). Howeves;itis more di 'fﬁcﬁil’to increase se If-efficacy through
positive persuasion tha _nitisto decrea  se se If-efficacy via ne€gativ e persuas ion
(Bandura, 1997).

Furthermore, vicarious experience is a way of influencing self-efficacy.
People’s*belief cambe enhanced by obser; ving theisuceess,of others(Bandura, 1997).
Particularly, similarattributes in bo th'the role modeland an indi vidual will help to
increase one’s confidence (Bandura, 1994). _ M oréover, Bandura (1997) stated tha t
people with positive emotion would increase theirlevel 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 expectations 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 diseom f{ort in ;Jle gative forim (Bandura, 1997). Moreover,
Bandura (1997) postulated that pcople who in  crease their level of confidence will
anticipate s uccessful 0 uteomes. Theref(;lre, outcom ¢ expectations depend on self-
efficacy related judgments: - %

For biological factors, Dze‘waltows:llgi (1994) postulated that age is a significant
determinant in personal.€onstruct.  Gene réily, most hum an beings begin to slowly
decline in biological functi ons in the m id-igé‘,_ifollowed by a decline in physical and
cognitive functions (Stewart,.2005). The grgiliél'ﬁecline of the biological functions
in advanced age leads to inercas © susceptibiﬁty"é;f-diseases and disabilities, where as
physical strengtheis requ ired for engagme in activity (Banduyra, 4997). 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 (Stewarnty 2005):

In,one foundation of the SCT conc  €ption, environm ental factors refer to all
physically external structures that affect behavior by the interaction of intefnal factors
with people’s'perceptions (Bandura, 1986)." Additionally, the environment influences
can be constructed from  the psychologica | 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,



58

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 ¢ ognitive f actors,and en vironmental f actors sha pes people ’s

itizens determ ine the aspects of

, that environm ent modifies

‘-ﬁ rough psychosocial

function (Bandurg 986) “Pe red - acy prov -@s the foundation for
personal m otivation‘bvﬂb eing, and accon@shment (Bandura, 1997). The rate of

s b R LA A G

situations. As argued b y Bandura 9996) th e strong the level of self- &50acy, the
PR R B {1 BN

gerform 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
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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 feeling 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 fof physieal activity.

The direct effect of self-efficac;/J on physieal.activity

A number ofempirieal cvidence have supported Bandura's argument that older
people with higherdev els of self—efﬁca(ly have higher levels of physical activity
(Allison an d Keller,2004; Laffrey; r2000;‘§ésnick, 2001¢; McAuley et al., 2003a;
Wilcox et al., 2003; A" nderson et al., 206?; Lee and Laffrey, 2006; McNeill et al.,
2006a; Umstattd et al., 2006). For _exampléjfigsgick (2001c) tested a model of overall
activity in o lder adults who lived ina re tiféﬁlgnt community using a cross-s ectional
design. The study findings demonstrated thaﬁ:(l;f{éfﬁcacy as a predictor in the m odel
directly influenced phy sieal aetrv ity and aégb_"-ﬁﬁted for 2 9 % of the variance in
physical activity=Unfortunately, the study was conductedm oﬁiyr 175 older adults and
most of the respbndents were wom en, well e ducated with geﬁérally low levels of
physical activity. |

Several lopgitudmalstudies haverconf itmedtihe affectsiofiself-efficacy on
physical activity am ong older adults (McA uley et al., 2003a; McAuley et al., 2007).
For instance, McAuley and colleagues, (2003a) cofiducted. a six-m_onth random ized
controlled'trial'with an 18- month follow-up to exam ine the'longterm 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-months 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 sadults, Participants were random ized to
one of two treatm ent conditions at baseli ne:awalking program or stretching and
toning program . The progiam was con;ucted in six.m onths. All participants were
assessed for physicalactivity overa 1—-week period at both Year 2 and Year 5 follow-
up. The findings revealed that self—efﬁcagy 18 positively associated with physical
activity. At Year 2, self-efficacy mbre pos.,itdi.. '. vely correlated with higher leve 1 of
physical activity at both Y jear2 and Yearr“?' (r=.32, .34, p<.05). Although the m ean
score of self-efficacy deereased fro -m 70.'3_?_1_.toa §0.23 from Year1 to Year 2, self-
efficacy did predict physigal activity in oldég-*glgults. However, these two studies have
a number of limitations: most of the participgl._ili.s:&ﬂere sedentary older females and the
sample sizes were small to-be-using SEM anafy.’sis; —

In contrastyath the above studies, —theassociattonolthe self-efficacy and
physical activity issambiguous from findi  ngs in other evidences (Gee, 2005), in
particular Thai elderly (Prapaporn Chi nuntuya, 2001; W annipa Asawachaisuwikrom,
2001). Fot instance, PrapapermChinuntuya (200 1)iconducted aerosss-sectional study
with 300.elder persons living in am etropolitan area. The purpose of the study was to
deyelop two causal models.in _cluding leisure-tim € and lif_estyle exercise€’based o n
Pender’s Health Promotionimodel. The 'majority of the participants 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 Asa-\:vachaisuwikrom (2001) examined the effects
of self-efficacy on phySicalactivity among 112 non-institutionalized older Thai adults
aged 60 years and older. Path analy sis \;l\‘/as used to estim ate the effects. The results
revealed that self-efficacy didnot s‘i‘gniﬁ cantly predict physical activity. Notably, the
participants were chogen based o randornr"'lI s ampling from only one district of a
particular province and m ost had a low ievel _‘of school educ ation. Likewise, the

g

sample sizes were small. s f

e

Although restricted, ptevious evidenié; w‘ffh older people s uggested that self-
efficacy influences physical-activ ity, howeve%_'fhé'causality of self-effic acy in older
Thai people is-needed for confirmation. Th  erefore, 1t 1s 1mpoitant for additional
studies to determine this association in older Thai people.

The indirect effect of self-efficacy on physical activity through positive
outcome-éxpectation and negativejoutcome-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). Furthermeore, 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 expectation (W annipa Asawachaisuwikrom,
2001; Anderson et al., 2006). As well, few st aidies confirmed this role; for instance, a
study of people aged 18 to 92 years supported _the mediating role of positive outcome
expectation (Anderson et als2006) and-':l re search on university students confirm ed
the mediating role ofmegative outeome expectation (Rovmiak et al., 2002).

It is pre sumed that th ceffect of sélf—efﬁcacy on both positiv e and negativ e
outcome expectations@mong older péopl 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 pedi;‘_n . e Tt is eritically assum ed that the

mediating roles of both outcome expectatioﬁds,‘“‘a_ire needed for confirmation on physical
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activity participation in furthet researches.

o
e

4.2 Positive_gutcome expectation and physicat-activiey-

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 onrthesSCTafor people wheibelieve that thein actionscanproduee the outcomes
they desire, they requirethe incentive to act 0 1 to persis t on the face of obstacles
(Bandura, 1997). Correspondingly, as_defi_ned by Resnick (2005), positiv€ outcom e
expectationsirefer to 0 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 rmiofproviding better feeling, enjoym ent,
increasing sense of personal accom  plishmeat; and enhancing m  ental alertness
(Resnick et al., 2000). :

The direct effect of positive outcome expectation on physical activity

A number of @vidences supportedvlth e relations hip between positive ou tcome
expectations and physical activit&, howléj;ér, on the othe  r hand an inconsistent
association between the two was-also noté@. Many studies indicat ed that people who
understands that physical activity is very v_jigr_r.lpg)_‘rtant are m ore lik ely to be actually
involved in the participation in physica | aégﬂvity (Pitakpong Punta, 2004; W annipa
Asawachaisuwikrom, 2004). . For exam plei;wiajﬁ'ﬁlipa Asawachaisuwikrom (2004)
examined the prediction of‘personal factor s;”aﬁd..the behavior-specific cognition on
physical activity=m 259 older Thai people m_a sub-districtin ¥h-diland. The variables
included incom e-educ ation, perceived bene fits, perceived-barri ers, and perceived
environment. The data was analysis by Hier archical regression; the r esults showed
that all the variables aceountedifor,68% ofnthe variapee in, physical activity.
Moreover, p erceived po sitive outco me expect ations sign ificantly p redicted physical
activity.

Tolexamine the relatio nship of thee selected factors and -physicalactivity, 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 includings  elf-efficacy, sperceived interperso nal influen ce,
perceived barriers, being a m ember of seni ot.eitizen clubs, perceived health status,
age, and adequate in come that explair:e d 40% of variance of  physical activity.
Nevertheless, most ofparticipants were fe male with an av erage age of 76 years an d
living in their own house in a municipal zlrea.

Similarly, a cross—sectionalstudy.q% .389 Hm ong people aged over 15 years
and older in Phayao province, Thaila ‘nd \;%{Ias ‘conducted by Pitakpong P unta (2004).
The study proposed to determ ine the relati_&g}shjp between personal factor, perceived
benefits, an d physical activ ity. Th-¢ ﬁndinigé _illustrated th at the participants with
greater positive outcome expectation were _:mo’fe likely to take part in physical
activity. A Ithough th ere-was-ap  ositive cﬁrréiation between perceived positiv e
outcome expeetation and physi cal activity, the m ajority of pastieipants were younger
and m iddle aged. it 15 therefore d ifficult to induce th ¢ r esults to older adu lts, in
particular Thai elders living in the other areas.

Additionallyy ja num tben ofyqualitativesstndies on theselder, ’s'perception have
also strongly supported the im portance of positive outcome expectations on physical
activity (Devereaux etal., 2001; Melillo _et al., 20015 Kaysorn Sum_powthong, 2002;
Belza'et al., 2003: online; Hénderson & 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 am odelin oldes T hai people in Bangkok,
Thailand. Four focus groups-and twenty-Jthree individual face to face in terviews were
conducted. All participants described that the psychologieal and social health benefits
lead them to participate ingphysical activilty.

In contras t, a path jan alysis study.d‘e..ﬁa onstrated that the positive outcom es
expectation was not signifi. cantly correla&;d with physi cal activity am ong the Thai
elderly (W annipa Asawachaisuwikrom, 2061) Wannipa Asawachaisuw ikrom (2001)
examined the psychosocial factors associate‘lli{ with physical activity in Thai elderly,
randomly selected samples, 60 years and ovei; fr'e;m two sub-districts in a district in
Thailand. Path analys is demonstrated that th%.’élcierly with greater pos itive outcome
expectations were not more likely to par _ticipate 1 physical ae 4ivity. U nfortunately,
the participants wete ran domly selected from only one distriet in a province and the
majority of the samples had a low school education level.

Similarly, Nicesrand/Kershaw (2002)-de svelopedjamodehofpsychosocial and
environmental influeénces 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 inithe:m™ odel: Thisic ross-sectional'study using 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 __ifieation on thej m agnitude of linking positiv e o utcome
expectation and physieal activity has been described, however the inconsistency of the

relationship between positive outcome expectation and physical activity, especially in

older people have bgen ingonglusive explai " ned. Theref ore, it is cr itical tha t th is

association be examined inolderpeople. \

4.3 Negative outcome expectation aﬁd;'pﬁysical activity

Identifying negative OUtCOMe expectellé:oh;sﬁor physical activity that prevent or
hinder older adults from participating in phy?'cjalﬁl activity has becom e a concern for
gerontologists and health cérréi éroviders. B8 f).p-l-e-;v-ith negative/outcom e expectations
will lower theif béhavior (Bandura, 1997), that is, if older pérso n expect an
unachievable physical activity behavior, they will reduce the participation in physical
activity. The negativ€ outcom e expectationgy 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’sbeliefs that certain negative outcomes will o ccur
following participation in physical activity (Resnick, | 2005). The negatiye 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 activit;/ to have engaged less in physical activity
(Crombie et al., 20043 Rovuiak et al.,; 2002). A cross-sectional survey by Crombie and
colleagues (2004), determained the elderls in tentions to participate in leisure time
physical activity andddentificd stratégies .tE)..'.promote physical activity. A total of 409
older Scottish people,aged 65-84 year sr”lyvh"d lived in their hom e were random ly
recruited. Regression modeling was used tdjig.er};ify 11 factors that exerted significant
independent effect on levels of leisur: ¢ tlgi e physical activity. The finalm  odel
revealed that leisure tim e pliysical activ ltXV,V *isf 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 eoirelated with physical
activity engagement in the elderly.

Rovniak and colleagues (2002) conducted a study to c¢xam ine a m odel of the
relationsbétween social.cognitive wariables and physical actiyity-in 227 undergraduate
students.,The model included social support,” self-efficacy, outcome expectations and
self-regulation. The social __cognitive m easurement:was assessed at bascline and
physical activity mi' easured‘at'd 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 negative outc ome expectations 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 cri[-:tive studies, numerous qualitative researches
have shown that the expectation’of negative outcomes such as fear of physical activity
causing injuring or pain cause/ the elderl;l to cease physical activity (Devereaux et al.,
2001; O’Brien Cousins, 20033 Wil‘c‘ox et ;cfld.:;2003; Kolt et al., 2006; Lin et al., 2007).
Furthermore, som e Thai elderly describedr"'}h “at the f car of illness es, injuries, and
disabilities were the negative reasons for nf_)jt':‘_i_.er}‘gaging in physical activity (Kaysorn
Sumpowthong, 2002). i

Another qualitative study, Ein and asﬁtiqiékes (2007) identified and compared
the beliefs on physical activit_-y by older Chiﬁeéé;ﬁnm igrant adults in Seattle and
Chinese elderly m_Taiper through focus gr oups. Participants aged 65 years and over,
mostly women anélivin 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 froms #TaipeiTaiwean.{The informy ationwas analyzedb vy
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 n1 entioned fear” of injury, fatigue, and incr easing-painful 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. Findings of these qualita tive studies raised

ain and fear of falling also acted
; @ncy for persons with high

sical ac tivity becom es

4.4 Age and phy , -:-"- 3
g “3‘ A L

ccline in the large

debility (Bandura,

1997). With advah}ng agé; le clasticity, ai strength of all muscle

tissues (Stewart, 20(3) m uscular act1v1twcom e less e fficient and require m ore

ﬂ WA ARENINYINT

T direct effect of age ondahysmal act|V|ty
A P ARG RHA T BT
ghysmal activity levels and total energy expenditure values under daily living
conditions were shifted downward for 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 event  hough they believed that physical activity

participation may be beneficial to healt

aysorn Sumpowthong, 2002). Meanwhile,
///r Eeak for engaging in physical

older adults m ay believe the\

ncerned that m any physi cal
e —
' o us and inju ries (O’Brien
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4.5 Social support and physical activity

The clari

Based on a review of concepts and ev  idences related to social support and

physical activity, social support 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 latedto tasks that are jointly conducted
with family members and friends to fac-J ilitate physical activity (Sallis et al., 1987).
Hence, in the presentstudy,80 eial support is defined as elder people’s perception of
family and friends supporeprovided to thl6m in terms of participation towards physical
activity. Family support wefess to oider peopl e’s perception on the frequency of
physical activity suppert by fa: mily m emibller§ ‘during the last m onth. Friend support
refers to older people’s perception on th ev_fr_gqq-_‘ency of physical activity support by

friends, acquaintances, or €owo tkers during the last m onth in te rms of participation
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and rewards towards physicalactivity.
Many cross-sectionalstudies illustrateﬂ'ﬂ"la.t-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, ¢his particular association
was not supported by others (Wannipa Asawachaisuwikrom , 2001; Gee, 2005;
Umstattd€t al., 2006). It'm ayberefl ected that there arejinconsistencies on the direct
effect of s ; ocial support'on physical activ  “ity. However, anum ber of evidences
demonstrated that family and friend support have provided the m otivationto.increase
physical activity level through'self-efficacy as cognitive process. Congruentwith 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 supﬁort on physical activity through self-
efficacy

Various researches have consistently found a correlation of social support with
self-efficacy (Wannipa Asawachaisuwikrbjﬁ-; 2001; McAuley et al., 20 03a; Wilcox et
al., 2003; A nderson etal., 2006;.U mstatt-gi et_:‘.al., 2006). Additionally , a num ber of
evidences have significantly determined tl;e_ influence of support receiv ed from both
family and friends on self-efﬁcavlcy¥(W il(.:(;_.gl; et al., 2003; Um stattd et al., 2006;
McNeill et al., 2006b), whereas a study { '.oi_ln_c_L that only the support of fa ~ mily
members encouraged participation mn phys..i;:_e_llaptiv 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. Num erous studies conifirm that the support
of either f amily-or f riends are positiv ely a ssociated with incr eased levels of
participation in physical-aetivity through self-efficacy (Resnick et al., 2002; McAuley
et al., 2003b;Anderson €t al., 2006, M¢Neillet al., 2006b).

For example, a social-cognitiv e model of physical activity com posed of age,

race, social suppott, 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 modeling was used to analyze the m odel; the
findings illustrated that family support indirectly influen ced physical activity through
self-efficacy and self-regulation ho weyer; friends’ support had ano  n significan t
influence. The indirect and total effect of fam Uy support on physical activity had a

significant s tandardized value ¢ f=.20, S="16sp<.01), m eanwhile the direct effect

.

was non sig nificant. Additionally, the m odel accounted fo r 46% of th e variance in
physical activity amweng the'diverse group of a dults and supported the indirect effect
of family support en physicalactiy ity vila se lf-efficacy. The participants aged 18-92
years regularly attend  edthe chu . rch tllat included younger and older adults,
subsequently the findings may be ‘difﬁcult;:{. to represent only the elder persons.

In another studyam = ong 174 sedve{;i_?:r_ary_.‘ older adults by McAuley and
colleagues (2003) found that so cial supportf‘b‘“y_frriends had " a direct effect on physical
activity and an indirect cffecton phiysical ac@irtii'ﬂvia self-efficacy both after 6 or 18
months post survey. Consisteat with SCT, f(;rsome health behaviors social support
influences b ehaviei-thio-ugh-seli-efficacy-ia-theithand-iiectly (Bandura, 1997). In
addition, in a quélitative study which determ ined the elderlyperspective on physical
activity from multiple cultures, Belza and co lleagues (2004) cited tha t the child a nd
other familyimémbets helped their patents <0t gtahdparents topairtiCipate in physical
activity byjaccom panying and enco uraging them. Also previous stud ies in Thailan d
revealed.that.family and friend.support were important seurces,thatacted.as catalysts,
reinforcement, and encouragem ‘ent for engaging in physical aetivity (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 + ase needed to clarify this effectin th e

old age group.

4.6 Physical enviropmeneand physical activity

Physical environment sefers to a part  of the external factors, which affect
behavior (Bandura, 1997). Particularly, : + physical environm ents can either be
facilitators or obstacles for the participatio?ﬁ in _physical activity (Humpel et al., 2002;
Spence and Lee, 2003). Ia the current stud:gi, pilysical environment is defined as older
people’s perception ofthom “e énvir on-‘r:h%nt:'-‘neighborhood environm ent, and
community environm ent as they ryelate to : J::t]r-;ei_illr.Jability to participate in physical
activity (SIP 4-99 Research Group, 2002: ?I;Ii#ne). Hom e environm ent refers to
participants’ pereeptions rer gé;;ding their horh.e-c;;l-;f-irénm ent both in and around their
home in relati(r)nr 0 their participat ion in physical activity. rNeighborhood
environment refers o older people’s pe reeptions of supports (includ ing access and
characteristics) and barsiers of physical activity in their neighborhood. Neighborhood
is defined as the area around theic hom' ¢ that they could walk to/within 10 m inutes
(Addy et al., 2004). S upports for physical activity in neighborhood environm ent
include streethights, una | ttended dogs, public recreatio |/ n facilities, aypleasant
neighborhood for walking, and the condition of the public recr eation facilities.

Barriers to physical activity include traffic volum e and crime (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 isithe safety concern associated with
recreational facilities (Addy et al., 2004).

The direct effect of physical envi-:ronment on-physical activity

Previous rescarehes havesupporté  d direct relationship between physical

environment and physical.actity among‘ol der people (Booth et al., 2000; W annipa
Asawachaisuwikromy 2004; 2004; Humpel et al., 2002; Wilcox et al, 2003; McNeill et
al., 2006; McNeill, W. yrwich et'al . .5 2006). For example, W annipa
Asawachaisuwikrom (2001 ) determined thejef;vigonmental factors on physical activity
among 112 older Thai people. T = he rese;ir‘e:hder defined environm ental factors as
neighborhood environment and convenien ﬁféeﬂ'-fties. Neighborhood environm ent
consisted of three item s: neighborhood feat'ﬁreeée.g., sidewalk, heavy traffic, hills,
street lights, unaitended dog, enjoyable scen_ery, frequently see people walking, and
crime), perceived safety, and neighborhood characteristies. W hile, convenient
facilities included pl aces where particip ants could use fo  r physical activity
engagemehtin their neighborheodyor comme unity, such asjaerobiesdance studios,
beaches or. lakes, bike lanes or trails, golf courses, health clubs, playing fields, public
parks, public recreation centers, running tr acks, spott:stores, and swimming pools. As

predicted, neighborhood environm - ent had'a © significant direet’ effect on physical

activity ( f=.20, p<.05) and an indirect effect on physical activity through convenient
facilities ( £=.09, p<.05). Meanwhile, convenient facilities had a positive direct effect

on physical activity ( f=.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‘inasub-_district, in Thailand. Random
sampling was applied to thestudy, whih;, hier archieal regression was used to analyze
data. Perceived envisenm eat'was measur ed by combining neighborhood environment
and convenient facilities into ene scale. ‘l‘ The model included incom e, education,
perceived benefits, perceived barriéfs, a nddgerceived environm ent and accounted for
68 % of the variance in physical activity; ﬁlgrc‘éived environment significantly positive
predicted physical activity with a beta va hieof ._‘3 6. The findings concluded that the

elderly who lived in neighbor hoods with sidévgalks, strect lights, enjoyable scenery,

no unattended dogs, traffic lights; and low cr 'inzré-ﬂwere m ore likely to participate in

physical activity rather than-those with “an unéafne..;neighborhood, heavy traffic and no
place to exercise=Fu_rthermore, the st udy mdicated that nerghborhood environm ent
and convenient faeilities were significant determ inants of —physical activity in the
elderly. Considerably, perceived envir onment scale was obtained by summing both,
5-pointdzikert seale forsafety itemy 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 i ght m6torized traffic were m ore likely to
engage in physical activity.s whereas tI-lJose with percei  ved no sidewalks in their
neighborhood were less likely to participate  in physical activity. Furtherm ore, the
researchers suggested thatthe results shoLl d not be generalized to older rural wom an
living outside the Southern United States.."

A longitudinal random ized controlrllpd trial study by McNeill and associates
(2006), studied the social ec: ological m od{;‘lﬁpr physical activity and exam ined the
direct and indirect effect of m  otiyation, s‘élﬁ-gfﬁcacy, social support, and physical
environment on physical activity. Physi caj;éﬁ{;ironm ent included neighborhood
quality and availability of ~facilities. The proﬁo’sne.'d eonceptual model was developed
into 3 separate-meodels includmg walkme, moderate-mntensity=activity, and vigorous-
intensity activ ity= he findings illustrated that physicalenv  ironment had a

significantly positive d irect effect on physical activity. Availability of facilities had

positivedir ect ef fect omwalking( 1 f=265;p<t05) and m~oderatesintensity activity
(p=.14,p<.0 5), whereas neighborho od quality had significantly direct effect on
moderate=intensity( f=.l4rps205)and vigorous=intensity activity (= F=.105p=<.05).

Although, these correlations are m arginal, it i1s concluded that neighborhood quality
had a slightly greater influence on moderate-i ntensity activity than e ither walking or
vigorous-intensity ac tivity; availab ility of facilities had a gr eater affect on walking

than other activities. The study however, was conducted in 910 community adults
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aged 18-65 years (M eanage= 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 alder peop le’s physical activity may be affected
by physical environment more than younger adults (Sallis et al., 2007).

On the contrary, a cross-sectional study«(Nicecs and Kershaw, 2002) revealed
that disturbing of walking and communi-tJy did net significantly influence physical
activity in sedenta tysW omen aged between 30-60 years. Likewise, perception of
neighborhood safetywas not si gniﬁcanlly associat ed with physical activity am ong
8,88 1community-dwelling adults aged 65.'y;c.'.ars and older (Lim and Taylor, 2005).

According to seniop citizen’s percef)lltio"ris, physical environments take either an
impeded or an enhanced physical ac tlvfty rq}e (Kaysorn Sum powthong, 2002;
Aronson and Om an, 2004; Kolt et al., 2006).With advancing age, the hom ¢
environment and close surrotndings becom _esthélm ajor living space where senior
citizens perfor m their everyday activitics 'afndnsipend m ost of their tim e ( Dahlin-
Ivanoff et al.,"2007)._ Unfortunately, onl___ v hom e equpment'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“Onmeighborheoed andicommunity senvironment 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 modelLiatheprevious studies

The conceptual.model in this study was derived from Social Cognitive Theory
(Bandura, 1997).The S€T has been continuqus ly determined by great deal of studies.
Regarding to explainingand predicting ?‘physical activity behavior, a substantial
amount of evidencehad adopted only the STIIQT“as a conceptual framework (Rovinak et
al., 2002; McAuley etal., 2003a: Gee, 2005-; l}n derson et al., 2006; Um stattd et al.,
2008), whereas the others com bined this tlllég)fryﬂvith the others such as ecological
model (McNeil et al., 2006b). Nonetheless, ?heise studies conducted in an array
population such as adults group (Rovinak et al, 2602), older group (McAuley et al.,
2003a; Gee, 26055 Umstattd et al., 2008), and adults and older grbup (Anderson et al.,
2006; McNeil et aL, 2006b). Two studies mentioned on speciﬁed sample; one focused
on the elderly with hypestension (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 eg¢, 2005; Anderson et 'al.; 2006; Umstattdet 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



80

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%  ef'the variance of  physical activity
(Rovniak et al., 2002; McAulev ct al., 2803a; Andeirson et al., 2006; Um stattd et al.,
2008); the model developedsand tested by R ovniak and celleagues (2002), Anderson
and associates (2000) explained 55 % anéll 46 % of the variance in physical activity
among adults. Two models were de;/elop(;,;..'l dand exam ined in the older people,
suggesting that the vagiance of'physical aj'gtiVity could be explained 40% and 42.6%
(McAuley et al., 2003a; Umstattd et al., 200d8) Meanwhile, a model was developed by
Gee (2005) explained 16% of the vatiance of physical activity am ong hypertensive
il

older people. L= e

Besides, three priorm-odels illustratéd ﬂ‘llalit-social support i ndirect influenced
on physical actve1ty through self-efficacy (R-oymalcetal, ,2“002; McAuley et al.,
2003a; Anderson-etial.,  2006). Also self-effi cacy signiﬁcantlr}il‘di rect and indirect
affected on physicél activity through outco me expectations (Rovniak et al., 2002).
More intefestingly; a mrodeldeveloped sbysAndersonrand,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 positive
outcome expectations and phrysicalactivit 'y wasinegative direetion. As'wells.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.

x com bination of statis tical
hypothesis and is fre : ied to. ze m1 tivariate data in b ehavioral and
social science rese deDor ald 2 ( ‘- : : ‘ pointed out by MacCallum

and Austin (2000), SEM vach i .. --in ating models of linear
relationships am>on arial Chita . ‘ nsist of measured variables and
latent variables whic
(MacCallum and A
latent one, measured K 4 cators are constructed for each
model. A specific mode abiis ed“H ~1- : 4 rior investigat ions’ knowledge and

the theory behlnd such dewﬂiﬁrﬂ‘f;ﬁﬁ 'tgel

lmportance ( “ 11 !.’III!-hlﬂ‘llll-.I-LI-ml-I-I\‘-Kil’IIIIK!II'lfi NG Only tO explain the

w ' , Y
variation and COVI- on of acCallum and Austin, 2000),
|

but a Iso to accoun tf or the m odeling of interactions, nonlinea rities, cor related

z:z:zmmmﬂ SRYTIS -
A TR} MR (FA M1

2002). McDonald and Ho (2002) stated that “structural model for the composite SEM,

esearcher’s judgm ent is of great

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

X

A = mat

Es

6> g and Sorborm ,1996-
2001: 123)

In turn, the §ir : ellis'a’l , “ cd relationships m odel using the
latent variables which' : catlsa r i ips. Th e structural or path m odel
is also a composite hypoth ' ___ ire. ] 7' ecification of both, a set of present
versus absent directed pathﬁ_j%;la_ m /ariab les, and a set of present versus

an be concurrently

examined, the measurement model should be firstly teste !

0w TEN LN IN L LT

model has a good fit, the second st@ which ¢ onsistSief running the struétural m odel

AT D Bl VBl Bl

measurement m odel has been validated. Two  or m ore alternative m odels are then

fore running the full

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 theo

. The overall fit of the models is examined

amount of differen g ! ‘obse iance m atrices. A chi-
square valu e closest® zerodndicates | ifforer 7 en the expected an  d

observed covariang ices 'probability level eater th an 0.05 when

Normed Fit Index (NFI>.90), and ] Com parative Fit Index (CFI>.90). The CFI is

e J—“ﬂ

equal to the dls‘ﬁzpancy function ad fjus 1~ and Bentler, 1999).

The covariance esidual fit 1s evaluated — using the Ro \1‘ Square Error of
Approximation (@SE (Ha A RMSEA nge of less than 0.05 and
a GFI and AGFI Val%e close to 1 or greater than 0.9 indicate a good fit (Hair et al.,

1998>FW?J’MEW]\‘§W8’1F1‘§

dd1t10n confirmatory factor analysis can be used to estimate the rehablhty

QYRGS SO

‘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'theic meaningfulness. Model

I
modification involves adjusting a specified and estimated model by either freeing
parameters that wergdfixed of fixing parameters that were fice. On the other hand the
model can be re-speeified,if necessary, t;lzlsed on the researcher’s rationality and
understanding of theimodel to supptSrt the‘fn:.;

SEM is an apptopriate appr oach 1%1 the pres ent study for three reason s. First,
the developm ent of the ‘hypothesized causlglJpa‘gI.,;way inthe m odel has been based
upon signif icant prior research knowledge _and substantial th eory. Second, the
parameters of the m odel will € stimate botﬁ_!ﬁfé’ “'("iirect and indi rect effects of the
proposed determinants on physical-activity éof'_'tllazllt the total eff ect of the significant
variables on physicalactivity can'b e more acenrately accon ‘n‘ted for. Finally, it will
illustrate the overadl causal structure because of the m ediator \};riab les in the causal
model.

Howewer, there.are potential problenr=s in jusing causalimy odels. The selected
variables.in the'model may not be genuine s ources in the effects estimated. This issue
has been reduced by including all known variab les'tfi the causal m_odels Which were
strongly supported from'other studies:‘Another problein 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 variables, itha s still benefit for investigation (Polit and
Hungler, 1995). As stated by Polit and Hungler (1995), this design can determine the
relationship am ong variables in natural occu” sring situations wit hout any artificial
manipulation, and it is a feasible design ;ath er than an experim ental one. According
to two criteria for infefringeausality: one variable preceded the other (lo gical reason)

!
and a theoretical framework pointsthe analysis (Polit and Hungler, 1995; Cohenet al.,

2003), therefore thisidesign isfappropriate for the current study

e

Summary id

Although the health benefits of part-i"c'f"' ipation in physical activity by older

i

o
people have been accep ted, inadequate participation in physical activ ity by this age
¥ e ;zjj

group should be considered. Based on literatu £€ reviews, the participation in physical
activity has been corre laterdr w1th and has b ééﬁ-l;;e-dicted by seve ral personal factors
such as self—efﬁga&y, positiv e outcom e exp ectation, negative oﬁtcom e expectation,
age, and environm ental variables such as social support, and physical environm ent.
These determ inantshaye significantly  supported the relationship with physical
activity as well as the correlation among theseé determinants. However, it is interesting
that the association of these determ inants and physical activity and the
interrelationship between these variabies are not established in the Thai eontext.
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

fir mation to assess the effect of
physical activity by senior

citizens. To fill this D, thesstudy ¢ 1 *"‘- h " 1 activity based on SCT
is helpful in under » e it » dindir - ,'-‘-._ stween the determ inants and
physical activity o - al m odel of physical

activity is important.

]
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CHAPTER I
METHODOLOGY

This chapter describes the research .desion 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 argqdncluged.

1. Research design

A cross-sgetional study was desi:gned to examine the causal relationships
among Vvariables including seIf-ef‘ficacy;!vp;)sitive outcome expectation, negative
outcome expectation, age, social support, pﬁ‘yéiéél environment, and physical activity

among older Thai people.

2. Population sample o
According.to the Thailand National Statistical Office {2007), Thailand has a
population of 65,684,004 older people, 19,946,289 of whaom reside in urban areas
while 45,737,715live 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 ‘alf 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), o (the null

value of the root-mean-square error of approximation (RMSEA), ea (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.pewer of .80(&:.05, £0=0.05, ea= 0.08). In addition, 10% of
the total sample sizeswas added to take into account drop outs. The current study
therefore, has a total sample of 356 ofder Thai people, 320 of which had usable data
while data from 16 were unusable and théTé%ore deleted for reasons explained later in

the study.

2.2 Sampling technigue !

The following steps were falfowed t-o_i:sélfejc_t participants and to maximize the
normal distribution of the samples. Thailandtfs d-i.vided into six regions: Northern (9
provinces), Central (21 provinces), Southner-f-\‘r-(m14 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 | vere nlychosen from each district including
Tha Thong, Wat Phrik, ] : Lan ‘Khao Tok, Huai Koeng, Pak
Ho, Rai Mai, Sam kra i ! ‘ : k ubdistricts, respectively.

Stage 4. Within'a su i " ity in a municipal area and

a village in a non-munici al\ere: y ¢ sen. houng, Sao Hin, Muak

ntime required sample size

_ \
applied and everﬁaco d nal

was reached. Furthermore only one member of each family was included in the study.

FEWMW‘?WMM
ARIAINITUURIINYIA Y




Geographical

Thailand
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Part
9 Northern 21 Central 14 Sauthern 19 Northeast 5 Western 7 Eastern
provinces provinces provinces provinces provinces provinces
Province Simple random sampling
Phitsanulok Saraburi Surat Fhani Udon Thani Prachuap Khiri Khan Chon Buri
9 districts 13 districts 19 districts 20 districts 8 districts 11 districts
District Simple random sampling
Mueang Muak Lek Khian Sa Kumphawapi Sam Roi Yot Mueang
17 subdistricts 6 subdistricts 7 subdistriets 13 subdistricts 5 subdistricts 18 subdistricts
. Simple random sampling
Sub{district
Tha Thong Wat Phrik Muak Lek Lang Kao Khian Sa Khian Sa Huai Koeng Pak Ho Rai Mai Sam kratai Ang Sila Nong Khang Khok
11 villages 13 villages 13 villages 4 villages 7 villages 7 villages 8 villages 7 villages 7 villages 10 villages 6 villages 7 villages
Village Simple random sampling
Tha Thong Sao Hin Muak Lek Lang Kao KHian Sa Mo Ha Huai Koeng Pak ho RaiMai Sam kratai Ang Sila Nong Khang Khok
Part{cipants Syste r_latlc_rando_m sal pll_ng
following inclusion cijiteria
28 28 28 28 28 28 28 28 28 28 28 28

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.ascore of at least 15 points on the
Chula Mental Test, —‘

3) No health problems or ongoing treatments that would interrupt participation
in physical activityssuch.as having suffered a recent cardiovascular event (prior 6
months), renal failure, liver cirrhosis, human iImmunodeficiency virus, major surgery
in the last 6 weeks, or@ history of medicatipn’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 preseniéthﬁ'y.

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 Pesitive 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, Questiennaire-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 Indieator or instrument

o Self-efficacy o Self-efficacy for Physical Activity (SEPA)

e Positive outcome expeetation o Positive Outcome Expectation for Physical
Activity (POEPA)

e Negative outcome expegtation » Negative Outcome Expectation for Physical
_Activity (NOEPA)

e Social support ~ _e _Social Support for Physical Activity
(SSPA)

e Physical environment ‘ e Thai Environment Supports for Physical
Activity scale (TESPA)

e Physical activity o International Physical Activity

Questionnaire-Long form (IPAQ-L)

L F

O [

3.1 Translation procedure for transiei'téd;-*instruments

After obtaining written- eonsent er;_]—_"_(é'a.Ch 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, instcuments.were_translated from
English into Thai‘by the-researcherand an independent translator. The Thai versions
of the instruments were evaluated by three Thai/English bilingual ‘people. The
guestionnaire: was. translated bhack inte English bystwa Thai-Englishy 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 Thal people. The Fhai versions of all instruments were
refined based on preliminarywork cond-lJJcted Dy the investigator on older Thai people
with similar characteristics«The preliminary work consisted of informal interviews
with ten elderly Thais: five wholived in“la municipal area and five in a non-municipal
area. Open-ended interviews weké appiieﬂ.\a to assure that instrument contents and
language were suitable for elderly Thalis: ‘the"participants were selected from a broad
range of backgrounds; five had -an elerh_{éq}ary education and had worked in the
agricultural sector, three had a seconda‘ry{ education and had worked as small
businesses owners, and twe -were retiredidl‘ﬂ‘”ers of a bachelor’s degree. The
participants were encouraged-t0 share their‘épi"nions regarding the relevance of the
items, and appropriateness to the culture of older That people: Fhe participants were
also encouraged 0! think of additional items that could potentially be used in each
questionnaire. The following are examples of questions asked:

“Didyou understang 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 guestions 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 “klenan-wai-awk-raeng” instead to define
physical activity. The term “kleuan-wai-awk-raeng” was therefore applied to this
study.

Regarding _the™ Eavirenment | Support for Physical Activity (ESPA)
questionnaire, all participants recommenhed that some items be deleted, and that the
questionnaire’s format and other minor ilsg,aes be reconsidered. Most participants in
the preliminary work recommended that fpe twenty-one physical environment items
in the questionnaire rarely existed in Thé_i,_l,ar}'d, such as public swimming pools,
sidewalks, parks, walking trails, bike paths:,i.rte_creational centers, and shopping malls
which are used for physical activity or walki@r-ptiégrams, and private membership in
recreational facilities. In addition, the partici-baht;s’revealed having difficulty turning
five pages to complete the questionnaire and answering questiens'such as “In general,
would you say thaimotorized traffic in your neighborhood is-... Heavy, Moderate or
Light.”, *“ When walking at night, would y ou describe the STREET lighting in your
neighborhiogd as g Vieny goodyy Good ¢t airgPoorn por Heryypoor*and+"How safe are
the publie recreational facilities in your = com munity? Very safe, somewhat safe,
somewhat unsafe or not safe at all?. 7, 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 ansvering this item.

The investigator consulted two Thal .experts and an American expert in
geriatric nursing. Based upen their fee(;back, the ESPA and SSPA were modified as
follow. Firstly, tweniy=oneJtems that were considered irrelevant on the ESPA were
eliminated; the investigator then formulaﬁted some relevant items based on substantive
data and reviewed literature  Four addit.iodr';'él items relating to interior and exterior
home environment were added o the ES"[?A.’TFor Instance, items assessing physical
environment including “You feel more conifgrta}ple walking inside your home”, “You
feel safer inside your hame”, “You feel :m()_rg comfortable walking around your
home” and “You feel safer areund your homifiWere categorized into three different
environments in the ESPA; the-madified scalé‘WaS’called “Thai Environment Support
for Physical "Acitvity in_older Thai people (TESPAY” “Addiiionally, the TESPA
questionnaire’s fermat 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+(strangly-agree)s Secondarny sitem-7, was, eliminated from the
SSPA. "The refined" instruments tsed 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 (C\/I)swas 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 rephrasea following- the expert’s recommendation and
the advisor’s suggestions. Fhe SEPA, and POEPA had been previously validated in
Thai elders (Teeranut Harairaitisal et at., F2006). As well, the SSPA had been validated
for Thai adults (Thanee Kaewthummanuku!.:'.ZOOG).
3.4 Instrument deseription Y
The following section describes thefi'ngtry'_ments applied in the current study
and includes: description of instrument, adabjatjqn, validity, and reliability.

cas dd
:',u

3.4.1 Personal data sheet

A personal data sheet was developed by fhé’investigator. This instrument was
used to collect:demographic and socioeconomic datainciudmgsage, 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 asjointpain dyspnea, diabetes; arthritisyandihypertension:

3.4.2 Chula Mental Test (CMT)

The €Chula® Mental"yTest for' older people is ‘an interview rquestionnaire
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 cogniive impairment, score 10-14 reflect
mild cognitive impairment, and scores 15-19 demenstrate normal cognitive function.
Content validity of«the CMT Was determined by two neurologists, two
psychiatrists and twospsychelogists. The concurrent validity and criterion validity of
the CMT was detegminedsbased on a sthdy of 212 older people who reside in their
homes in Bangkok._.The findings revealltl‘j};‘\t concurrent validity strongly correlated
with the Mini-Mental State Examination“!(MMSE) (r = 0.78) and the Abbreviated
Mental Test (AMT) (r = 0.78). Additionallyﬁ,‘.th__ej-_ criterion validity of CMT showed a
sensitivity value of 100% and a specificity value of 90% by detection of clinical
diagnosis dementia (Sutthichal-Jittapunkul et gl 1996). Furthermore, the reliability of
the CMT using test-retest-kappa coefficientf"andian internal consistency coefficient

was 0.65 and 8:84,_respectively (Sutthichar_littapunkitet-at=1096).

3.4.3 Self-efficacy for Physical Activity (SEPA)

Self-efficacygin.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 wasymadified to 9iitems 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 partigipation in the face of high, moderate
and low obstacles (Resnick and Jenkins, 2000).

Numerous studies.iesting the vaiidity of the SEE were based on confirmatory
factor analysis in theselderly: There was a reasonable fit of the data to the model. All
the items were significantly loaded gre”ater than .50 on their respective constructs
(Resnick and Jenkins, 2000; Resnick, 20(.)155;; 2004; Resnick and Nigg, 2003; Resnick
et al, 2004). Evidence of construct validipy was based on a statistically significant
correlation between self=efficacy and physiég] a}ptivity (Resnick, 2001b; Resnick and
Nigg, 2003; Resnick et al., 2004): These results strongly indicate that each item was
reflective of self-efficacy expeetation. 7 ‘

A sample of 187 older-people lving "'in-a;retirement community was taken to
gather evidence=supporting refiabtlity of the SSE —Resyfs<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+(R? ranged-from/0.38 to/076)+(Resnick and Jenkins, 2000). Cronbach’s
alpha coefficients of the"SEE were consistently greater than .70 (Altison 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). Maoreover, 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 fecuses 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 gbstacles for ph-;/sical activity. included conditions such as the
weather, lack of interest, exercising alone, and feeling depressed. Moderate obstacles
for physical activityincludeddack of en}‘oyment, preoccupation with other activities,
tiredness, and stress. Pain assoéiated Wlth participation was considered a high
obstacle for physical activity. ' The particikaant's used a scale from 0 (not confident) to
10 (very confident) to describe the fevel of_jég,nﬁidence in their ability to participate in
physical activity for 10 minutes, 3 times a‘,f‘qax. The scales are scored by finding the
sum of the numerical ratings for each reﬁﬁ@ and dividing by the number of
responses. Thus, the total pessible score for SEPA ranged from 0 to 90. Higher scores
indicate a higherdevel 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 sumrofsindividual-scores from;31+00.10,60:00.

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 1\/). 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 conseqt;ences of exercise for older adults and is
conceptually consistent with'Bandura’s definition of outecome expectations (Resnick,
2005). The OEE-2 was conceptualized to” include two subscales, with the original nine
items serving as positive gutgcome expectlatjé)n for the exercise subscale (POEE), and
four new items as negative outcome expé!cta‘t'ion for the exercise subscale (NOEE).
The POEE was translated into That by Teevrglnu__t_ Harnirattisal and colleagues (2006).
The items within the positive section are more appropriate to the assessment of the
positive outcomes of the physical (5 items) ang p?ﬁhological (4 items) domains.

The construct validity of-the positive@ectirl)n of the OEE-2 was confirmed by
confirmatory faetor_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 sealeweressignificantly, relatedto exercise, with Pearson-caorrelation 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_maodeling 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 R? 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 t0/0.76 between the two testing periods
(Resnick, 2001a; 2001b; Teeranut Harnirattisal etal., 2006).

The researcher adapted the OEE-Z to fit the concept of physical activity to
older Thai people. Fhe 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 outeome expectatitl)hd J'c.)f participation in physical activity for 10
minutes, 3 times a day. The respondentsﬁ"ﬂyvefr'e asked “what do you perceive as the
benefits of the physical-activity which yolj"par;ﬁcipated in for at least 10 minutes, 3
times a day”. The modified questionnaire égrjs_isted of 9 items. The items within the
positive section were more agpropriate to the;\';f;\s-sﬁ"ssment of the positive outcomes of
the physical (5 items) and-psychological (4'ife_m$)’domains. A Likert scale was used
in the questionnaire and responses consisted of: 1 (strongly disagree), 2 (disagree), 3
(neither agree ner disagree), 4 (agree), and 5 (strongly agree). The scores were
assessed by summing the numerical ratings for each response and dividing that
number~by theynumber-of sresponsess Fhus;-thestotal scores.represent the positive
outcome expectation for physical™activity. The total“possible score of the POEPA
ranged from 9 to 45 with a higher scare indicating ahigher level of positive outcome
expectation for physical aciivity. 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 1V).
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 Outeome Expectation for Physical Activity (NOEPA)
Negative outcome expectation was measured using the NOEPA, a modified

version of the negativessection of the OEE=2 (Resnick, 2005), with permission from
the original author The OEE-2 was Selected bgcause the items developed in that study
were based on ansoutcome expectation;! cohcept of SCT (Resnick, 2005). Four
negative outcome expectation items were iriéldded In a section of the OEE-2. Two
items referred to physieal outcomes and Jéﬁqtjh_er two referred to psychological
outcome expectations. Construct validitytfof the NOEE was confirmed by
confirmatory factor analysis (Resnick, 2005).nC;if-ez;ion-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 en 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 aetivity. The total possible score of the
NOEPA ranged from 4 10-20" A high;r score indicates a higher level of negative
outcome expectationsfor physical activity. These scores were classified into three
categories using a proportional method aé follows:

1) Low - thessumeof individual sc,iodrjé.s up to 10.00.

2) Moderate #the sum of individué}l scores from 10.00 to 15.00.

3) High -the sum of individual sco?qg greater 15.00.

The NOEPA was validated by three g}grfl@tric experts including one physician in
geriatric physical activity and-two experts lrL géf';i'atric nursing. The content validity
index (CVI) of the NOEPA-was 1.00. Cohf'rhﬁatory factor analysis was used to
confirm the censiruct validity of the instrument (resulis are presented in the subtopic,
model assessmeni-measurement in Chapter I\V/). In additien, the reliability of the
NOEPA questionnaire reported a Cronbach alpha coefficient of 0.81 in 320 Thai older

people. Fhisexceeded the desired-criterion of-70 for new seales(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. Witharespect to validity and reliability, a
number of studies demonstrated that the eriterion validity of the SSE positively
correlated with vigorous exereise (7= 23 and .46, p<.05) (Sallis et al., 1987; Treiber
et al., 1991). Additienally,reliability of the Family Support and the Friend Support
subscales was supperted by iest-retest r“eliability (Sallis et al., 1987). Furthermore,
studies have shown.a goed internal con.sins'éency of the Family and Friend Support
subscales in adults and elder people (ajpha = 0.61 to 0.96, and 0.84 to 0.96,
respectively) (Sallis et al., 1987; Resnick ef(a,l.,__{_2002; Wilcox et al., 2003; Sharma et
al., 2005; Gee, 2005). Mareover, test-retest reliability for the Family and the Friend
Support subscale was 0.77 and-0.79, respecti\}fgzj); '(:Thanee Kaewthummanukul, 2006).

To increase feasibifity-and reduce f"reeajlr- biases, the investigator slightly
modified thesSSE_and renamed it SSPA by replacing thes term “exercise” with
“physical activity™ The SSPA focuses on the frequency of secial support from family
and friends relating to participation in physical activity. Family support refers to older
peoples’pereeption of the frequency of suppert-fromsfamily, members residing in the
same address.The Support could be in the form of réwards, or co-participation in
physical activity with the individual in the preceding.maonth. 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 scares up to 51.00.

2) Moderate - the sum of individual seores from 51.00 to 80.00.

3) High - the sum of individual scores greater than 80.00.

With regard to this.study, constract validity was confirmed using confirmatory
factor analysis (resulis are presented in the subtopic, model assessment measurement
in Chapter 1V). Thesreliability of the SSFPA questionnaire reported a Cronbach alpha

coefficient of 0.86 in@20 lder Thai people.

3.4.7 Thai Envirenment Support;ltof Physical Activity (TESPA)

Physical enviranment Was assessed ”uéjné]'-the TESPA which was adapted from
the Environmental Supports for Physicarl:}&c_tijvlity Questionnaire (the SIP 4-99
Research Group, 2002: online). the Enviropme;\tal Supports for Physical Activity
Questionnaire (ESPA) cohéiéfs of two cateéo-r-i;e;:’ éocial environment and physical
environment. [n the present study, only the physical environmenf Is mentioned. It was
composed of two sets: one set of 7 items focused on neighborhood-level variables,
and a second set of 5ritems focused on community-level variables. “Neighborhood” is
defined as the area within a 10-minute walk from the respandent’s home, and
“community” is defined as the area within a 20—minute drive from the respondent’s
home. Additienally, the instrumentiincludes 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 fer community variables were between
0.42 and 0.65 (Brownson.etal:; 2004). "

The researcher translated and modified the ESPA and renamed it TESPA
taking into accouniroldes Thal peoples“’ physical activity habits and the physical
environment of Thailand. The ESPA.\/G\;:'.is translated Into Thai using the back
translation method (Marin.and Marin, 199;L).’The ESPA was modified to TESPA by
replacing the term “exer€ise” with ‘“physicalv':apti_yity”. TESPA focuses on the physical
environment including heme, neighborhood, and community environments. Home
environment refers to participants” perceptiorji;s;c;l{-"the convenience and safety of their
home environment (inside-and around their ho:.ﬁe) as it relates to participation in
physical activity= Neighborhood environment refers to partieipants’ perceptions of
supports and Dbafriers to physical activity in their neighborhood. Community
environment refers to older people’s perceptions of supports and barriers to physical
activity«in' theirycommunitys Fhe: TESPA was conceptualized tosinelude 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 L (strangly'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 Lp*t0 23.00.

2) Moderate - the sum of indivi&ual scoresfrom 23.00 to 36.00.

3) High- the,sum ofindividual scores greater than 36.00.

Content validity of the/ final 1b-items of the TESPA in this study was
evaluated by three geriairic ;/experts inc.ru;a.ing one physician in geriatric physical
activity, one expert in geriatric commUr]ityf nursing, and one expert in geriatric
nursing. The CVI of the TESPA was 92 Qpnstruct validity was confirmed by
confirmatory factor analysis (results are presented in the subtopic, model assessment
measurement, in Chapter V). The reliabilityicéf"fﬁe TESPA questionnaire reported a
Cronbach alpha coefficient-of-0:77:in 320 Théi_'olﬁer people. This exceeds the desired

criterion of .785fernew scales (Nunnally, 1978}

3.4.8 International physical activity questionnaire-long form (IPAQ-L)
Physical activity-was;assessedusing-the \RAQ=L: Fhe IPAQ=L was developed
by Booth, and” the™ International“Consensus Group~for the Development of an
International Physical Activity Questionnaire at the’YWHO .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 Internationalr‘ physical-activity questionnaire-short form
(IPAQ-S) was revealed to_pe reasonablely parallel, with a correlation coefficient of
over .70 (Craig et al:, 2008). & The crite“rion validity of IPAQ-L was correlated with
the accelerometer, based .on Spearman’s.cﬂcﬂ)“.efficients, and ranged from 0.05 to 0.52
(Craig et al., 2003). Moreover, numeroué‘!studies testing the test-retest reliability of
the IPAQ-L revealed asSpearman correlatib{n. c_gefficient 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 slightlngl;rﬁé"dified in order to describe physical
activity among older Thai pecpie. The IPAQ-L_'WAS- ehosen because it can be expected
to have lower-levels of recall bias than instruments attempting-to measure physical
activity occurring-aver longer periods of time, such as monihs, or years. In addition,
the IPAQ-L asseSses the frequency, intensity and duration of all daily physical
activities:' Although the~IPAQ:L-criterion s+ limited-for ;adults+15=69 years of age,
other studies have reported using the IPAQ-L in studiesinvolving people 60 years and
over (Timperio et al., 2004; Yazigi and Armada-da-Stiva, 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 greaterthan 600 MET-min/week to moderate, and scores of at
least 3000 MET-minutes/week to a highilevel of physical activity.

Contentgvalidity of /the finél 25-items of IPAQ L in this study was
determined by three @xpests including oné nr}.hysician In geriatric physical activity and
two experts in geriatri€ nursing.-The CVi‘!of’t'he IPAQ_L was .96. The reliability of

the IPAQ-L questionnaire had a reported stabi]ity of 0.77 in 30 older Thai people.

#

4. Protection of human subjects 71,
This study was conducted with the apprO\;aI of the Chulalongkorn University
Institutional Review Board (IRB). Both wr}tféﬁ- ;md 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 timesneeded 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.
Permissiony, was™ abtained from participants prior to data calleetion.. 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 outn October 2008, The aims of the pilot study
were to assess the feasibility of  using the proposed instruments, to assess
psychometric propertiesy and to evaluate data-collection procedures. It provided an
opportunity to test the instructions and the translated instruments including IPAQ-L,
NOEPA, and TESPA. Thesg three instruménts_ were used for the first time with older
Thai people. .

After obtaining ethical approval frd’r;n ‘the IRB, Chulalongkorn University,
consent was obtained fram the directors of_é :t)[ijmary care units, in two villages, to
conduct the pilot study. Participants were olaér T-I;hai people who met the following
inclusion criteria; 60 years of age and overﬂ ana Tcognitively 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 thewquestionnaire 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 packageSPSS-PC. Alpha was set at .05 for
significance. The SEPA, POEPA, NOEPA, SSPAT TESPA instruments were assessed
for internal consistency using Cronbacr{-;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.,’\d/.\l;.ith a mean age of 70 + 4.19 years. Most
participants were female (76.7%), married""n,(53'.3%), had elementary education (80%),
employed (62.6%), with a household inci')meJ'of less than 5,000 Baht per month
(approximately US $147)(76.7%). A total bjj QQ % reported living with a spouse and
/or child or grandchild. A substantial proport@i(’é'?aa%) 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 detal 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 hy leisure; timesactivity,~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't0/0.88.as shows' in table 3.2.

The POEPA measurement had the highest reliability (« =.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 Tesie Coefficient alpha
retest Pilot study Main study
reliability (N=30) (N=320)

o Self-efficacy for Physieal Activity \ 87 .92

e Positive Outcome Expectation for k .88 .86
Physical Activity

e Negative Outcome Expectation for |+ " .76 81
Physical Activity L 4

e Social Support for Physical W - .84 .87
Activity '

e Thai Environment Support for .73 a7
Physical Activity roreh !

e International Physical Activity 7 - - -
Questionnaire-Long version s

Prior te_/Qathering data, two research assistants, nursing graduates with
master’s degrees who had previous research experience, were trained to interview
participants who met thescriteria. The research.assistants were instructed and tested to
confirm their understanding of sample criteria, definitions, and base concepts of each
questionnaire until a satisfactory Jevel had been reached at the discretion of the
Investigator. Each research assistant and the jinvestigator 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 cellection procedures for this study.

1. The investigator conducted a pilot.study to test the reliability of the
proposed instruments with=30 older 'Fhai people.in _two villages in Khon Kaen
province, Thailand. Fhe details were described in the pilot study section of this study.

2. Authorization letters were sentﬁ to related officers of primary care units, in
all twelve villages 0 ask for their cons.er;i.. After obtaining consent, public health
nurses of primary care units were asked "py the researcher to make an appointment
with each participant. At a meeting, the fr'e_gechher informed the nurses about the
objectives and importance of the study.‘-‘Ih_er questionnaires and data collection
procedures were discussed and-€thical considiéfiﬁhs were attended to.

3. Based on inclusien criteria, 28 part-iciﬁénts were recruited from a name list
of family folder-ef each PCU by the investigator and nurses.« li“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 aceount drepouts:

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'purpese of the study, the contributions the participants weuld 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 atime convenient for them.

6. Following receipt of the consent form; each participant was screened for
cognitive impairment using-the CMTJ for 5-10-minutes. One of the selected
participants had a _mild cognitive impairment with a seore of 10; the investigator
ceased the interview andsconsulted the“ primary care unit’s public health nurse to
assess the cognitive conseguence and.‘tng provide appropriate intervention and
treatment. !

7. The interview process was divid(e.d __?nto 3 sections each section taking
approximately 15-20" minutes to,.complete. A 5- minute rest was given after
completing each section. "Participants wér;e“".ni'nitially asked to complete the
questionnaire on personal data;-physical envirbnmnent, and social support, followed by
questionnaires-on _self-efficacy, positive ouicome 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 idata scollectiony; threesparticipants sdeclined-te econtinue with the
questionpaire due™ to “inconvenience; " the investigator “stopped the interview
immediately and informed_participants of their rights to_refuse or withdraw from the
studyat any time without penaliy.

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.Secial Scienc:e for Personal Computer (SPSS/PC) version
13. LISREL 8.53, asstruciural 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 processeé‘ gged for data analysis are described in the
following section. '

1. Preparation of data for analysis: Miégjng_ data and outliers were determined to
prevent compromised analytic power and nen-response bias by the researcher. The
data was cleansed to prevent.randem and syéiérﬁﬁt’ic errors (e.g. typing or coding the
wrong value) using descripitve- statistics. A°t6talrbf 832 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 inithe study variables;this represented a value of-less-than-5% (Tabachnick
and Fidell,,2007)."HowevVer, 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 h;d a large number of outliers reflecting that
their scores were prepared for analysis. Multivariate outliers were examined using the
Mahalanobis Distanee analysis. Multivaﬁriate 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 varié}ples examined (Hair et al., 2006). These
measures indicated the @bservation’s distaﬁgg |n multidimensional space from mean
center of all observations on a set of variélg{e_sr(Hair et al., 1998, 2006). After data
analysis, two cases were identified as muli(ér’iéte outliers. Therefore, 320 cases
remained after the multivariate outhiers Were'de_létéd.r

2. The samples’ characteristics were analyzed-using-deseriptive statistics.

3. The assumptions underlying multivariate analysis for-structural equation
modeling were tested, including normality, homoscedasticity, the linearity of
relationship and multicellinearity:

4. .-The measurement” model was evaluated 't0 verify that™ the theoretical
constructs were accurately represented_ by observed" variables_ using confirmatory
factor analysis. Separate measurement*maodels were.tested for-each latent variable.
According to Joreskog and Sérbom (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 (x?), relative or normed y? (yx2/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.,

zur and Schmelkin, 1991), this indicates a

good fit. To determine measu e / le observed variable loading related

to the construct and onshi rs and the construct were

exogenous variab 4 1 jysical environment) and three
endogenous variabl ‘ 0 , e expectation, and negative
outcome expectation). 1t and R? were estimated and the

effects of the i_ndepen variable iables were determined to answer

the research ¢ mm"
n'

determine Whethw m
ﬂUﬂ’JﬂﬂﬂﬁWMﬂ‘i
AR AINIUNMINYINY

‘ dices were used to




CHAPTER IV

RESULTS

This chapter prese , ‘ ' Firstly, it presents the
characteristics of th e. T‘l!n, the charaeteristics of the study variables

and the prelim inary an il ed. Finally principal analyses including

Participants half of the partic ipants
(50.0%) were between ts accounted for 64.4% of
the to tal. 55% of 18" of the participan ts wer e
Buddhist (99.4%) and h d cd ,--o- J eTé (& ducation (75.6%). More than half
of the partlclpants were enrpleyfsgg‘g‘ p’/ ) % of' e mployed participants

were still worl _':"f a household income
of less than 5,00 : T . 90, @orted an incom e above
30,000 Baht per m‘onth Regarding health status, 66.6 % of the participants expressed

f::m ﬂmm IO
RS TR

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

Table 4.1 Demog = 320)
-ff cte \ - 7

Age (years)
60-69 160 50.0
70-79 126 394
> 79 34 10.6
Gender
Male 114 35.6
Female 206 64.4
Marital status
Married 176 55.0
Single 13 4.0
Widowed 126 394
Separated 5 1.6

Religion '1 e ’
Buddhist 318m @ 99.4
Muslim 2 . - 0.6

SRUSININTNYINT: 2

Secmmiry education 35 10.9
Vocational education ] " o/ 1.9

YR TANTTIUNN1INETHE ™

qup oyment | '
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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Demographic characteristics n %
Small business/ self-employed 11 34
Labor ) 103.1
The committee fo 20.6
Income (Baht per mon
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 3 6 1.9
Health proble
No health probl 107 334
Past/Current 213 66.6
Type of health
e Joint p 39 12.2
e Hyp 38 11.9
e Hyperte 25 7.8
e Hypert 18 5.6
e Diabetes M. p{‘#r “ 16 5.0
e Respiratory prob Sl s a : 13 4.1
o Cardlovascular p oblen 9 2.8
e Hypertensic i W’W DM~ 8 2.5
o Cardio 7 2.2
o Cardiovascular problem: 6 1.9
° 6 1.9
e Visual proble . w 5 1.6
e Cardievascular problems, HT, joint pain, and D 4 1.3
e Joint pa and DM 4 1.2
\Y 3 0.9
AN
2 0.6
8 2.5

Others(Not specified) ¢

ammnmumwmam

Shared accommodation
Cohabitants (n=297)
Spouse 33
Child and grandchild
Spouse and child/grandchild

297

170
94

92.8

10.3
53.1
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 , 25479.4
Yes ‘ 66 20.6
Member of a Seniors’ cl
Not a member/Do not tici 178 55.6
Participate ‘ 142 44.4
Location of homa/ /8 —
Municipal area 770 RN . 198 61.9
Non-municip o FJ Ny ' 122 38.1
Characteristic
One level & 4 121 37.8
Two storey or raised hiouse 199 62.2
Table 4.2 Descrip e S
Characteristics / Jin-Max Mean Median  Skewness  Kurtosis
" (SE=.14)  (SE=.27)
Number of cohabltlng 41 .52
family members
(n=297)
Number of grandchild -~ .93 -.14
under 7 or disabled |
persons cared for (=66
16.91

Period of time»sp = in 2
seniors’ club (moI S)
(n=142)

Wm 7 ﬂ YSNENG

(29.69)

QWﬁﬁ@ﬂﬁfﬂﬁM’]'} NEAE

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.

l///

The physical activi yre or total ene re is a continuous indicator

2.1 Behavioral variable

2.1.1 Physical activity »
calculated as the median ME ] \ f physical ac V1ty METs are multiples

score of an activity.by thear r eS pe med ( etal, 2003). Table 4.3

proximity to a norm distribution. Based-on the TP AQ research comm ittee

recommendations,-€ e participaits his study i tﬁ. level physical

n‘ - catiV ity (Table 4.4).

A> of partlclp ants who hved in the easte rn region participated in

17

activity and 325
Furthermore, 80.6

moder

Table 4. escrl 1ve statlstlcs for physwal act1V1ty (ﬂZO)

ihyswal activity ~ 873.52  849.250-  highest 0-2,203.5 26 -.52
(438.63) possible
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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 Moderate High
(<600 MET-min/week)  ( 600-3,000 MET-min/week) (> 3,000 MET-min/week)
Northern 11 (21.1) 42°(/879) -
Southern 15 (29.6) 34.G04) -
Central 20.(38:5) o 32.(61s0) -
Northeast 22 (39.4) 35 (60.6) -
Eastern 10(19.4) 44 (80.6) -
Western L@@ .0 . 43 (78.8) -
Total 104 (32°5) R'L 216 (67.5) -
In addition, the physical aétivityLséores or MET se ore, was calculated for 4
= !
categories including ogeupation, 'transporté:}i on related, household chores, and leisure

time physical activity. Tablg4.5 shows the participation of subjects in each type of
activity. Household aetivities had the highé-f_'J.»__st level of partic ipation, f ollowed by

transportation related activities; leisure, and oecupation, respectively.

el

The median MET scores were highes t ,f_(éir_llousehold activity and lowest for

occupation relateffd activities (Table 4.5). Approxim ately 87 ;‘i)qrcent of participants

reported particip‘éii_on in house hold activities, with a median t()téi energy expenditure
0f 232.50 (;=261'.“I9, SD =211.77) MET-minutes/week. 75% of participants reported
engaging.in leisure-time-physieal activities, with,a median tetal.energy expenditure of
231.00 (;: 298.38, SD = 297.94) MET-m inutes/week. Participants who participated
in transport-related physical activity (76 . %).stated am edian.to.tal. physical activity

score of 99.00 ( x=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.



124

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* Median Actual range

Occupation 174 (544)  168481(280.81)  49.50  0-2,079.00
Transportation ~243(76.0) 144 m 99.00 0- 615.00
Household . ‘ g ~ *32.50 0-1,365.00

Leisure time 231.00 0-1,680.00

Note* = one perst

Data in ble 446 d ¢ th each type of physical
activity. Closer examination Vealst’lhat h j " 1 ipants expended energy
in household related aetivit s.%o xﬁé - and ¢ r chores were associated with

e
moderate-intensity activity (r 5250-and 198, vectively), while leisure tim e and

occupation related activity were Consid ered . ous-intensity activities (n=11 and
;I'F ] - -.-' iy L

12, respective _J ' orted was indoor chores,

such as cleanir Vf’ , u‘" ‘ -intensity activities.
For occupation remed activity (n=174), the most comm on@orted were considered
moderate-intensity aﬁ1ﬂps (n=104). The ‘most frequently perform ed 1 eisure tim e

ol Lol L 3 Y ek o

vigorous- 1nten51ty activities (n=11)"

ARIANNITN URIINYIA
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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* 12
' ; 13

Transportation* / i i - 62
(n=243) L7 Ve NS 230
Household* 21
(n=278) 198
250

Leisure time* 166
(n=240) , 11
ensity 140

onc anSwer

2.2.1 Seti-el

F I

Data ﬂable 4.7 de S 0 selfe%acy which ranged from

4 to 89, with am ealaiof 45.72 (SD =19.07). Q.Ihe skewness value (.12) indicates that

L A AR A A AL -

value ( showed a flat dlstrlbutl .Re garding subscales the total sum score of
qfﬁcacy for m oderate and hlgh 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,

ly positively skewed (.87), which

\ :
indicates that most of the study a nples yl vel of self-efficacy . The kurtosis
value (.19) was reasonably nc rmally di é

Table 4.7 Descriptive statisties for self-effica 0

Self-efficacy ~ Mean® Tm‘\m‘ wness  Kurtosis level
o O

o sclf-efficacy ~ 6.14 5. 0-10= " 1-10 ? - 74 Moderate

for low 2 ‘ i '

obstacles

o self-efficacy -.83 Moderate

for moderate

obstacles

o self-efficacy .19 Low

for high (2.44

obstacles - T

Total 4572 4500~ 0-90 12 -76  Moderate
O 4732/, 578

2.2.2 Positiye ou

Data ﬂabe 4.8

scores including both-phésical and psychologg@ll outcom es ranged from 20 to 45,

R b bk Al e

were neguve which indicates tha t most of the sam ples had high scores for positive

RIS I IN TR Y

‘ormal distribution. In addition, the total ~ sum score for physical positive outcome

0 poéitiﬁoutcom e expectation

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

The sum score was negatively
res for positive psychological
outcome expectation regaidi g phy icaljactivity. i sis value (-.21) however,
was reasonably no mally

Table 4.8 Descripti

Positive outcome leany dian ibl A Ja Skewness  Kurtosis  |evel
expectation ange ' =14) (SE=27)

e Physical -74  High
outcome
expectation

¢ Psychological
outcome

expectation

.57 -21  High

Total -51  High

Data in t'ﬁe 4.9 il egati_ﬁoutcom e expectation

scores including botl&,physical and psycholo%i:’al outcome ranged from 4 to 20, with a

e U A Y SN YA e

most of the respondents had a low score for negatlve outcome expectatlon regarding

RTRINTO AT I

oreover, the total sum score or ysical negative outcome expectation ranged from
1.00 to 5.00, with a mean 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 psy(; ologica | outcome expectation ranged from 1.00

to 5.00, with a mean of 2. 39 SD v //;Values (.63) were positiv e which

ve psychological outcom e

expectation regarding physieal a ity. ! i —e( .37) however, was

Table 4.9 Descriptive s 1 dcs /ol :gg »f ‘ (n=320)

Negative outcome ness  Kurtosis level
expectation (S ~.14) (SE=.27)

-.h-nl i

e Physical -2, 2.00. H ‘» .61 -.41 Low
outcome (1.00) # nﬁ‘q_,._r < \ '
expectation r Fastely 'Y
e Psychological 2.39 0 071-5 _‘ .00-5.00 .63 -.37 Low
outcome (1. S ks o 4 - :
expectation ' =
Total 9.31 -39 Low
,‘g__, T
Yy ' ) P
2.2.4 Ag , , P

Data mable 4.10 show that particip  ants rangmn age from 60 to 94
years, with a m can 6£70:07 years (SD = 6.81). The skewness (.59) was positive,
indicat g hu&gim emh t lerate ag

kurtosis Value (-.07) illustrated a normal distributionss,

WIAININIANINAY

range, whereas the

Variable Mean Median  Possible range Actual  Skewness  Kurtosis
(SD) range (SE=.14)  (SE=27)

Age 7007  69.50 60 —upper limit 60 -94 59 ~07
(6.81)
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2.3 Environmental variables

2.3.1 Social support

Data in table 4.11 show thattotal social support scores ranged from 22.00

Table 4.11 Descriptiv sta_t‘i_' D ",‘?q] r ‘ ' n=320)
Social _Mez wness | Kurtosis Level
support 1“LT Ange range (SE=.14) (SE=27)
Wi X
e Family ‘ 6  29.00 -60 -R m -.52 Moderate
support (7.94)

o Friend 2191 24,2100 10-50 Q-5 42 -60  Moderate

I J- 60 Moderate

& (1359)

9 Wbl 139188 8

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 7.00 to 20.00. The skewness coefficient

value of this score (-.12) was : SN Y. to zeroind  icating a norm al
distribution. The kurtosis value (~.8 &

The m camof'the neish od environr score was moderate ( x=

10.36, SD=2.7 a0 A nge of to : 0. The skewness value

Kurtosis Level
(SE=.27)

Physical . - :

environment =~

e Home -.87 Moderate

1 (3.40)
o Neighborhood ~ 1036  10.00  3-15  3-15 01 -63 Moderate

42 Moderate

’ -.49 Moderate

ARIAIN TN NN INYAE

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 assum ptions prior to
the structural equation model (SEM) analysis.
3.1 Normality 4
Estimation procedures in | EN ) r.mal distributions for continuous
variables. Univariate % ity va iﬁtogram with a normal curve,
normal probability plot ' : : ‘ ) .- normality was diagnosed

through bivariate n e ing nsing cate A- A pair of variables. Most
of the norm al probabili wf 1 o/ each stud \ -'-Ag onstrate that the line

representing the ac al d: 4 di ion closc gonal. Skewness values
ranged from -.57 to .8 drtobi 87 to 42 (Table 4.13). T  he

Pearson’s Skewne$ Cogffic st SWness= (1 \ SD} did not exceed + .2

indicating that these studyiva riab % werg Worm al “‘w ibuted (Hildebrand, 1986

F ;A = = ]
cited in Munro, 2001, p.43). Despite the ske s and kurtosis values being above

=

+2.58 indicating non-ng --:J:L._::,qﬁwﬁ,. _:- } 006), W est and colleagues

(1995) suggested-the high of norm al 2 nd non-norm al are grédter than 3.00 for

7 AY |

skewness and 21.60 fo > PRELIS program (Joreskog

and Sorbom, 1996), the current data met assumptions of multivariate normality with a
. - Y | .
relativ uu-r" { Waoiljﬂz jrmh‘ﬁ]cy]’n eviations fro m
multivariate no Ejye sted. ¢ of estimation tsed aximum likelihood.
JRAATANI AN 8
g ,



132

Table 4.13 Normality of study variables

Variable .+ Min Max Skewness  Kurtosis
| (SE=.14)  (SE=.27)

Physical activity .26 -.52
Self-efficacy 7 12 -.76
o Low obstacles for self-gffieacy. .+ 1.00 ( -15-74
e Moderate obstacles for self-cifica 0, U0, . 27 -.83
* High obstacles fogself-cfficacy /& | ' 0.00 "10.0C .87 .19
Negative outcome; atigh f/ f = ‘ 0.00 .56 -.39
e Physical negative o tic 1 L 5.00™ 61-.41
¢ Psychological neg ‘ ! DOy %, 50 .63 -.37
expectation ’ ‘ \
Age 59 -.07
Social support 16 -.60
e Family support 31-.52
e Friend support 42 -.60
Physical environment __:"?‘, 2 , 26 -.49
e Home environn ent. LT -.12-.87
e Neighborhood onme - J 01-.63
e Community envir e Dy’ -.04 .42

3.2 Multlcolunearlty

P A LA S e

among 11MV1dual variables mclude in the analysis. Blvarlate multlcolhnearlty occurs
YWIRINT mgﬁﬂﬁ TR
faddition, 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

alues indicate no evidence of
multicollinearity. Although the - dim nSio g ad a cond ition index of 44.74 and
66.55, overall conditionifdices were under /ﬁom values of 30 and all

- ent in | me dim -4'--\.,‘ were less than .90 (Table

proportional variances of coef

4.16).

AULININTNEINS
AR TUNN NN Y
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Table 4.14 Correlations among the study variables

LOWSE MODSE HISE PPOE FRI HOME NBH COM PA
LOWSE 1

MODSE  .737** 1

HISE S50%% 637

PPOE 396%*%  369**  354%*% ]
MPOE 3544k 322%%k  206%*  73T7FF 1 &
PNOE -300%% S 258%%F L 244%*%  _ 438%* 110*
MNOE  -361%*% -407**% -203%% _43]** -34¢
AGE - 199%% - 156%*  -122% -217*  * - ¥

FAM 368%%  253%x  236%x  04] 048

FRI 042 -066  -.033  -075  -.044 . Ao 1

HOME  .329%*  337#%  343%  478%*  364** . _ 29: A B 057 1

NBH 165%%  262%%  227F%  361%*F  D9Qw : 022022 .510%* 1

COM Jd46%%  167*F  124%* 196%*% - [199* =015 -.002  285%*  381** ]
PA S37#E STIFE S 440%x 37THRE 358 383EE—_ 435RE=2D29** | -047  267%%  297%%  203** 1

*p<.05, **p<.01
Note: i

LOWSE = Low obstacles for se %

MODSE = Moderate obstacles for

¥ ily support

= Friend support
HOME ome environment

HISE = High obstacle for self-efficacy
PPOE = Physical positive outcome expectation NBH = Neighborhood environment
MPOE = Psychological positive outﬁrﬁexpectatlon o, COM = Commumty env1ronment

R SRR % NIRRT
9 RIAINIUNRIINYIN Y

vel


nkam
Typewritten Text
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Table 4.15 Assessment for multicollinearity among the predicting variables (n=320)

Variance Inflation

Variable Tolerance Factor (VIF)
Low obstacle for self-efficacy 0.37 2.70
Moderate obstacle for self—e i y 0.35 2.87
High obstacle for self-eff y é 1.81
Physical positive outcon &e ‘ ——4. 2.69
Psychological positive euteome expectation “" 4 2.29
Physical negative oute | ' 054 1.86
Psychological negativeout // W 0% 1.92
Age 091 . -9 NN TR
Family support ' !"' 1.49
Friend support p 1.26
Home environment™ 1.66
Neighborhood environment a0 o ') 3 1.59
Community environm 1.22

ﬂUEJ’JVIWI?WEHﬂ‘i
QW]NT]‘T@NNW]’JWB’IQB



Dimens- Eigen- Condition
-ion value Index (Constant) LOW SEMO
1126 7 1.00 0.00 0.
2 0.61 4.55 0.00 0.
30.21 7.80 0.00 0.
40.12 10.19 0.00 0.
50.12 10.48 0.00 0.
6 0.07 13.97 0.00 0.
70.05 15.60 0.00 0.
80.04 18.62 0.00 0.
90.04 18.99 0.00 0.
10 0.03 20.56 0.00 0.
11 0.02 23.35 0.00 0.
12 0.02 26.38 0.02 0.
13 0.01 44.74 0.00 0.
14 0.00 66.85 0.97 0.
Note: -
PPOE = Physical positive ouxﬁ&
MPOE = Psychological positive outc exp
PNOE = Physical negative outcoihj expectati
PNOE = Psychological negative outcome expectation
LOWSE = Low obstacle for self—efﬁcf:
MODSE = Moderate ob
HISE = High obstacl

136

ome environment
= Neighborhood environment
= Community environment

ﬂ%@cﬁﬂﬂﬂiwmﬂ‘ﬁ

@riend support

ammnmumqwmaﬂ

AGE FAM FRI HOME NBH COM
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 0.00 0.01 0.01 0.01
0.00 0.04 0.59 0.00 0.01 0.01
0.00 0.01 0.01 0.01 0.02 0.01
0.00 0.01 0.04 0.00 0.01 0.03
0.00 0.16 0.16 0.00 0.17  0.00
0.00 0.13 0.03 0.07 0.01 0.62
0.00 053 0.16 0.04 0.27 0.17
0.02 0.05 0.00 0.16 0.03 0.00
0.00 0.03 0.00 0.65 046 0.08
0.25 0.04 0.00 0.02 0.01 0.04
0.00 0.00 0.00 0.03 0.00 0.01
0.71 0.00 0.00 0.00 0.00 0.03
ily support

9¢l


nkam
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3.3 Homoscedasticity and linearity

Residuals scatter plo ts were eval uated to assess hom  oscedasticity and

h eses, the model and

tested first, followed by the st Ctural ¢

R

Al ﬁ les or constructs are
indicated by the 0‘ erved variabl dy, 5 co‘mp t constructs were

evaluated including ﬁ;'g’ve outcome expectii)n, negative outcome expectation, self-

P ETHT T (YT Y .

constructhalldlty using confirm ato&y factor analys1s&3FA) This se ctlon&es ents the
TR TR HNIIN O R
‘alldlty coefficient (A4") 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
z° /df ratio fell within the recommended level of 2, with both GFI and AGFI values

close to 1.00 and equal to 1.00 respecti . The RMSEA values ranged from 0.00 to

0.03, indicating validity of measureme : onfirmatory factor analysis of
the measurement mode!

7. ; cd In x V Wment models (n=320)

Table 4.17 Statisticz

Construc AGFI RMSEA
SEPA 26.56 0.96 0.03
POEPA 29.13 0.96 0.03
NOEPA 0.17 1.00 0.00
SSPA 199.42 0.92 0.02
TESPA 33.27 0.96 0.03

Note: GFI dnéss

AGFI : -..‘. >C

RMSEA = t

SEPA = ‘QM for

POEPA :,-..Pm-i:_tfg?-"ah? e expectation of physwal activity

NOEP A =

Negatlve 0 tcome o _ ical activity
SSPA = pp ‘ it
TESPA ' "/ =

Table 4.1 Qﬂlutate‘ '

correlations among all &served variables foqbphysical activity m easurement. Based

B RIS (I T P

hypothes?élcould be rejected. The rgsults reveal that all sub-scales of the measurement

IRTIATUHNTINHTEY -

‘¢onstructs and validated  the relationships among observed variables and their

-ValuesEd squared multiple

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 (R?) for observed variables of
the latent variables ranged from 0.25 to 1.00 (Table 4.18). The R? of all observed

variables were strong indicators except for self-efficacy for high obstacles, and home

AUEAINENTNEINS
RN TUAMINAY
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Table 4.18 Loading and reliability of indicators

Construct and Factor loading t-value Standard error R®
Indicators
SEPA

e LOWSE 0.13-0.17 0.78

e MODSE 0.12-0.14 0.92

e HISE - 0.48
POEPA

e PPOE 0.07 0.86

e MPOE 0.07-0.08 1.00
NOEPA

e PNOE - 0.08 0.71

e MNOE 0.09 1.00
SSPA |

e FAM | . 0.05-0.12 0.25

e FRI 825, ©0.06-0.12 1.00
TESPA L Y

* HOME § 0.39-E05-7.47-8 ‘ 0.07-0.14 0.45

e NBH 00541400 6.57-8. 0.08-0.09 0.78

e COM 1526:57 1.99-3:43" 0.08-0.11 0.71

Note: ' ' B - |

SEPAL 7 = Self-effic X

LOWSE—=" ;
MODSE Moderate obstacle fo -cfticacy m
HISE = High obstacle for self-efficacy

POEPA sitive outcome exmgation of physical activity

1‘ . .. .
[+ y St ‘ ‘
e SHE e
gati come expectation of physical activity
OE Physical neaative outcome e%ctation

AR SN G Y

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 e classical testing  approach for
reliability and validity d ade @Ve measures. Therefore, the

structural equation analysiswas co [0 esti e hypothesis m odel of

neighborhood enviro an i onment. The endogenous variables

include s elf-efﬁcacy, hOsitiv & ' negative outcom e expectatio n,

and phy31cal eul- vith e1oht observed vari ables—1ow -Iunlr‘_‘; m Oderate ObStaCle,
otogical positive outcome

high obstacle, p EA
expectation, phys1‘ al negative outcom e expectation, psychological negative outcom e
g v/
~HHHAETINYINT
L T \ ‘
U il ¢

YRR

q aan t c cient of endogenous variabl

y =an m x m matrix of coefficient of exogenous variable

&=ann x | vector of exogenous variable and
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¢ = an m x vector of equation error in the structure relationship

between 7 and & (Joreskog, and S6rbom, 1996-2001:.2)

'W/ dell’s (2007) suggestion, the

ee param eters. The num ber

of data points is {p served variables

(Tabachnick & Fi ere are 14 m easured

variables with a tot and 36 param eters. The

hypothesized m odgl'has 69 | pa'rain cters thar data wi{ s, thus the m  odel is

overidentified which means tf f:‘c
d ah-u ,"

,4!3';, iy

d model festing.

"

) in A‘gure 4.1 and table 4.19. Path

coefficients are standard iz‘e‘_d , ‘ i to com pare the m odel coefficient

(Hair, et al, 1998). The results reveal 1ddel did not fit the data

Y]

using the following value 5FI=0'89, AGFI=0.83, and

RMSEA=0.10. hypothesmed m odel accounted for 44"ﬂf variance in physical

activity Ef C suggested that the

sigmﬁ )ﬁ‘ ﬁ:ﬂ H ?jan 5 ﬂﬁa le'va e However, the

Rﬁﬁé Tl sin t iﬁw te GEI GFI
Qa es we aﬁa t e% ﬁhﬁ ﬁﬁﬁﬁbﬁl k gglh e

hypothe51zed model provided a bad fit w ith the data. In order to decrease y’ values,

is

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.

, f b / Psychological

1.00
Age
Famil i
Y Physical Physical
activity
activity score
Friend Ro= 44
Home
NBH
Community
*p<.0, 05

Goodness-of-fit indices: 1=0.89, AGFI=0.83, RMSEA=0.10.

Figure 4.1 The proposed im in older Thai people.

——————=7]

Step two:

The modlﬁed model (Figure 4.2 and Ta ble 4. 19Qad a better fit than the

88 AN T

0.08), 1nmat1ng a good fit. The m odel shows the GF I and AGFI were greater than

@mﬁﬁﬁ?mﬂﬂﬁ’?ﬂﬂ“@ﬂ”

‘meanwhile the r’ 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 y° was greater than that of df ( y° 1- y°2=229.61,

df1-df2= 30 meaning that the modified model had a better fit with the empirical data.

Ps chological

444

L

e e o =.24

.", R’

Age
Family |« : & i ‘\‘\ ,,\\ Physical Physical
; - Y activity
: i J activity score

Friend
R?=.65

Home

NBH

Community [*

*p<.0, 05, ** p<.001
8, AGFI=0.94, RMSEA=0.03

Figure 4.2 The modi 7 1 c‘ ,2; | Vity in older Thai people.
Table 4119 C ' | strlictural model
e .' , F‘ i Revised
‘Eﬁ eI model
Chi-square b 1 51.80

Degree of freedom .i'

z:z;“@fuﬂ(gmﬂmwmm

Adjusted goodness-of fit- index(AGFI) 0.83
00t mean sﬁre error oﬁ gy;am:)] ’g f’l r] a ﬂ
Normed fit index(NFI) 0.89 0.98
0.44 0.65

R? for structural equations
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Evaluation of goodness of fit criteria:
1. Offending estimates

0 negative error variance, standardized

The m odified m odel -;
coefficient close to 1, or very la: | indicating that there weren o
offending estimates.
2. Overall W |

The aM ‘

1 of the covarian ce matrix
reproduced by the e

odel were not

significantly different | \’ p = 0.08); the RMSEA

was small (0.03) indi cifipi IC .' at ' ‘.s ‘ d AGFI were above 0.90
2

and close to 1 (.98 and 94) “respectively. - ratio '\ to the degrees of freedom

was less than 2 whic sficies ‘ ey o fthe com peting m odel in

accounting for the data.
3. Measurement

i Ez’ iy

uy ators 1o yading  were statis ‘tﬁ[ at level .05. The

reliability ofindiﬁos ang

sufficient to represen.g the constructs.
=N

AHEANYNINYINT

oo mgﬁt most indicators were

All pa th ¢ oefficients were statis tically s ignificant. The correla tions

¢ ). Qs
SLMLNRIEY PN
qmeamng 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

. v J _J_
of the effects of the cau” sal variak n the wles is p resented in table

4.20. The hypotheses ¢ ? al activity in older Tha i

people were examineds

4.2.1 Effec

Self-efficacy bositive dire ect on positive outcome
expectation ( 8= .49, p<400 'nd'a#f‘ ficant negative direct effect on negative
outcome expectation( f==.52, p }M i efﬁc }\

effect on physical activity thr a oh -m%gaﬁ Ve e expectation (p=.17,p<.001),

ad a significant indirect

‘:"" o

and anon-signiﬁcant indirecteffeet on o‘a ysical ity via positive outcome

eXpeCtatiOn, “he dlld“.ll-ﬂdlﬂdlmﬁﬁ?ﬂ

)

4.2.2 Effect of ‘on physical activity
| ]

s .67, p<.001.

Positive outcome expectation had a non-significant positive direct effect

! ﬂ 9 NENT 1 e

on phym@ activi

LRI St iy ied fhwk: 118

physical activity ( f=-.24, p<.001). The total effect of negative outcome expectation

on physical activity was -.24, p<.001.



147

4.2.4 Effect of age on physical activity

Age had a significant negative direct effect on physical activity (p =-0.02,

p<.05).
4.2.5 Effect of so
Social suppor had a'sign St ffect on self-efficacy ( =
' #
.32, p<.001) and a sigi effe ‘positive outcome expectation

(p=.16,p<.001).a oh self-efficacy. Social

support had a sigs ¢pectation (f=-.17,
p<.001) through salf-c acy. The toi .7 \ p ort on physical activity,

ome expectation were

vh“ \
-f lg;g at on [ 1ysical activity

Physical environment-had a sigi nt positive direct effect on physical
C ' o

21, 32, .16, -.17, at res

activity (= .19, p<.0( e total effect ¢ ome expectation on
- -

physical activity was

ﬂumwmwmm
’QW’]Nﬂ‘iﬂJﬂmTc)mﬂﬂB
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Table 4.20 Summary of the effects of causal variables on affected variables (n=320)

Affected variables

Causal Physical activity Positive outcome | Negative outcome | Self-efficacy
variable expectatlon

DE IETE "~ \\ ‘W TE | DE IE TE
SE 50%x |7k 1.._%»., 'f' 52k -
POE '
NOE
AGE
SS g2k - 32k
EN

R*=0.10
Note

Positive oltconie “.}.ﬂ
% .v)a-nf come ectatio

llllllllll

Hypotheﬂl: Se

1t also has an mdzrecs; effect on physical actlvzty through positive outcome expectation

~AUY TN INYNT

Alédording to the m odified model self-efﬁcacy had a strong and 51gn1ﬁcan t

IR TR I YR T I TR

On the other hand, self-efficacy had a signifi cant indirect effect on physical activity

znﬂtﬁce on physical activity.

through negative outcom e expectation only ( f=.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.

ctation has a positive direc t influence on

?

Hypothesis 2: Positive outcom

physical activity.

The param eter ¢ 4.2 in dicate th at positiv e

L —
outcome expectation h Wect on physical activity
(p=.10,p>.05) : s not supported as proposed in the

.2 show that negative
outcome expectation has @ significant nega tive. di fect on physical activity ( 5=

-24,p <.001). Theref

ore, hypothesis th ree is supported as proposed in the
Z ..l*"u -/ e
hypothesized model of physical acti /in o

ople.

vfjn |

The parameter est = 4.2 réveal that once a num ber

of param eters had been freed, age had a s1gn1ﬁcantly negativ e direct effecto n

- Tﬂﬂ’} MR T T

relationship as proposed in th e hypothesmed model of phys1 cal activity in older Thai

Lypot@wg Io]lal supporJ has an mlrect effect on pg!lc’a.] acttvztyyrough

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 direct effect on self-efficacy ( f=.32, p<.001), and a positiv ely significant

indirect effect on physical activity ( = .21, p<.001). Therefore, hypothesis five is

supported as proposed in the hypothe odel of physical activ ity in older Thai
people.

Hypothesis 6: direct influence on physical
activity. A

The para .2 show physical

environment to h sical activity (f=.19,p

<.001). Therefore hesis Six i " tie d ¢ ropc 0 the hypothesized m odel

In summary,‘the criptive static char acteristics o study variables have been
o g; i i L. |
explained. The prelim inary a s der cd that th e assum ptions for SEM
analysis were not viola ach one of / the 1 ols was exam ined and

confirmed the ly‘:"”""_""""";_’"':':‘7“"” this, St 3 causal m odel of

physical activity ﬂ)lder

causal m odel fits W%Ll with the em p1rlcal data. Although one of the research

R UHANHNTAH G

explalm factors affecting phys1cal activity in older Thai people. As a final pomt all

AT TINg T

1cal activity.

ed and lﬁil fied. The m odified



CHAPTER V

DISCUSSION, IMPLICATIONS, AND RECOMMENDATIONS

The findings of thes tudy will b ¢ disetissed in this chapter. It inc ludes a
discussion of the characteris. tics o fthe study sam ple and variables, m odel and
hypothesis testing, conelusion, sm. plications for nursing, and recommendations for

future research.

1. Characteristics of #he siticly sample
The statistical anal yses dem onstl%;te(j_ that th e characteristics of the study
sample were similar to those of previous s‘:-i_ldies. Half of the participan ts were in the
young-old group. Most were feﬁl 2-116, marr-;éé, i%uddhist, had an elem entary level of
S

education, and a househ 0ld income of less than 5)'(_;)00 Ba ht per m onth. Over half of

the respondents were employed, which was su;l ~ilar to the subjects of previous T hai
studies (Nareerat Jitramontree, 2003; Varin Binhosen, 2003; NSQ, 2007; Knodel and
Napaporn Chayov;ln, 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 rrdingto W ilaiwan W attananon (2001),
one-third of older Thai peopl e hadtaken part in activitie s to prom ote health, raise
their household income, increa . 'se self-value and feel ¢ | 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 their 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

with or very near their children. Thai

ratitud e to their parents by livin g

ealth and living expenses.

e —
Ily live in their own two-

udies (Prapaporn

in Binhosen, 2003;

5). Moreover, the results
of the present stu@demos : embers.@a senior’s club and the
average length of time &partlmpatlon was Qij months. Conversely, the NSO (2007)

B I IUE (IR

1nﬂuencé”f health care policy (20(2 -2021), of creatmg a seniors club per sub-district

TRIRAIU ST TR

Iparticipation.
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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 IP AQ.recommendation (67.5%) was higher
than in another Thai study (13.7%) (ABA C PoliRescareh Center, 2005). This result
indicates that older Thai peeple m igh: ha ve a tendency to participate in physical
activity at a level knewn to have beneficial health outcomes. The level of participation
in the current study.was also greater than“l‘ that of a Saudi Arabian study (Al-Hazzaa,
2006), but differed flom western étudie.s" J(..Ainsworth et al., 2006; G uthold et al.,
2008). Al-Hazzaa (2006) showed that onlr‘g 42.7 % of Saudi Arabian people aged 60-
78 year were sufficiently active in physicalv_j‘_nr_. ag;ivities. In cont rast, Ainsworth and
colleagues (2006) reported  that 79.8% of Uﬁ people  aged 55 and older m et the
recommended level, similar t@ 4 study of 60-_62 ry’éar olds from 51 countries (Guthold
et al., 2008). =L 7,

The totalphysical actrvity scores we —recomparedythfother sam ples of
healthy older adulis using IPAQ L. The mean overall wcekdy energy ex penditure of
873.25 METs from the current study is sim ilar to the 839 METs identified in a 7-day
recall periodfromrpartictpantsrofithe European Wnionraged65.yearsand over (Rutten
and Abu;Om ar, 2004). Furtherm ore, this is” slightly lower than figures from an
inyestigation in China (Deng et al., 2008), Croatia (Jurakic, Pedisic,.and Andrijasevic,
2009) and'Nerway(Graff-Iver'sen'et al.;2007: online). Dengand colleagues(2008),
who studied 224 older Chinese adults, sugge  sted that the sam ple subjects were
physically active interm s of M ET-value witham ean score of 4583 METs.

Furthermore, a study by Graff-Iversena  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 compated to asymptomatic elderpcople in the study cited above.
One possible explan-ation for t}‘:e increas ein energy expenditu  re when
compared with otherhai setidies could be the fact that betw een November 2008 and
the end of March 2009, during which then[ current investiga tion was conducted, a
health promotion campaigh was im ioleme'fit,;ld by the Ministry of Public Health under
the 2" Strategy of thedl0 "National Healti} Development Plan (2007-2011) (Ministry
of Public Health, 2007: online)._‘Fo_llowing-&lS 4 jntroduction of this health initiative,

health providers and related organizations é;}@q.uraged older Thai people to engage in

physical activity. “Exercise for-health™ clubs "ha;/’é’been established nationwide, with

at least one club per tambon: Also, the Mini :f"stlrgl’( ‘of Public Health has prom oted a
campaign for'all-eld erly Thar citizens to participateforat leasf 30 m inutes, 3 days a
week, in moderéte-intensity physical activi ties. Consequently, fﬁe study sam ple was
exposed to a Varie‘ty of interventions to prom ote and to incr ease physical activity.
Perhaps'miore im portantly, theyprovisionof=information was intended to change the
level of knowledge tegardi ng the benefits of physical  activity and raise awareness
about the opportunities within the community. to incré€ase physical activity."Probably a
resultiof the national campaign, the ' m'éan score of physical activity for this study was
higher than previous empirical studies.

More in terestingly, the curren t results 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, 2004%Varin Binhosen, 2003). In general,
moderate-intensity houscheold activities such as sweeping, m opping floors, m eal
preparation, laundry.and case giving have been perform ed mostly by elderly wom en,
whereas, home repait, outdoor gardeningi and yard work were mostly done by elderly
men. A study of eldefly Thais by Kaysor n JSlnllllmpowthong (2001) supported the notion
that females were m ore engaged.in dom e#ic’c’hores than m ales. In addition, m ost of
the participants in the présent study were fefr;_alg, It 1s seen that th e continuity of their
routine activities was maintained by values éﬁd_gttitudes that they had developed from
their early life (Easly and Schatler,-2003) . {Ls ;r’gonsequence, household activities

have become their activity of choice: T =

2.2 Self-efficacy

The total sum of self-efficacy for ph ysical activity ranged from 4 to 89 with a
mean of45.72, indicating, thatmpasticipants.in-the current study-pereeived a m oderate
confidenge that'they could = successfully perform physi cal activity under various
impediments. The self-efficacy for physical activity ‘i1 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). F or 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 andfor the control group 45.72 before
intervention (Harinirattisai and Johnson, 2005).

The respon dents revealed that tlfey perceived. . self-efficacy as a low m ean
score for high obstagles, and‘as a moderate to high mean score for m oderate and low
obstacles. A possible explanation for thi;tﬁ nding may be the com plexity of the tasks
that people believe they can acconiblish. 'Ehls finding was consistent with Bandura’s
view (1997) that m agnitude is one of th Ff;)reé ‘dim ensions varying individual’s self-
efficacy. In other words, the elderly m 1ght-' ;JI._lla\gg different levels of self-efficacy for
obstacles of differenttypes of magaitude. Oylepg to the fact that more than a half of
the participants had health preblem s and a@ ;j'%;int pain, p ain as the h igh obstacle
might influence the participant’s performanécf ‘A-c..c:0rding to Kaysorn Sumpowthong’s
study (2002) of elder Thar people, the ereate st obstacieto engégi ng in activities was
health problem S. Similarly, Prapaporn Ch inuntuya (2001) studiéd elderly Thais who
resided in B angkok and found that health probl ems such as joint pain and/or fatigue
restricted-acivities requeiring/m ebility.On-therotherhandyfordoewsand 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-ederate
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 activity. 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

2
routine tasks, with tim e to-build up confidence, allowed the elderly to achieve their
goals. In addition, vesbal m. otivation by fa mily m embers and friends m ight have
encouraged the elderly to participate in 1 physical activities. According to Bandura
(1997), performance accomplishméﬁt, Vice“g;;)us experience, and verbal persuasion are
significant sources that contri buie to self-éfﬁéacy. Conseque ntly, participants of the

current study had a moderate self-efficacy lével

)
XM

2.3 Positive outcome.expéctation _“

The current study resulis ind icate tlf{ft‘tﬁ-xlé stud y sample had a high po sitive
outcome expeetaion score, As expected, the physiolosicaland ‘psychological domains
of positive outcome expectation of physical activity appeared o Be im portant among

elderly Thais, in pafticular, physical fitness and mental alertniess. In the present study,

perceivedpositiveroutcome expectation wassmeasutediby the POEPA=which had been

modifiedifrom the OEE-2 (Resnick, 2005) .The m ean score of this finding ( X =
36:50) was higher than-previous-investigatio ms among healthy-older.adults (Resnick,
et al.,2001; Resnick and Nigg,2003; ~ Resnick et al.; 2004), and 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 outc ome 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 projeet. The present study w as conducted
in the year 2008-2009, dusing which the-JMini stry-of Public H ealth under the 10 ™
National H ealth DevelopmeentPlan (2007-20 11) (Ministry of Public Health of
Thailand, 2007: online) im plemented a“l‘cam paign of health prom otion. It is highly
possible that the elderly in the curfent study could have gathered health information
on the benefits of physical activity througﬂ'llfr “iends and health care providers in their
community. Sincem ost were af filiated vs;lth a}._‘senio 1s ¢ lub and ha d com pleted
elementary education. Additionallyi televisif‘gf} was the source m ostly used by elderly
Thais to obtain inform ation ofrincreasi ng ph_yilcjai activity (K aysorn Sumpowthong,
2001; Wilaiwan W attananen, 2001; NSO, 20(57)"=..It is believed that, as a result of the
campaign, there was an mcreased understand __1ng and awareness of the benefits of
physical activity tot 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 health:Thus thestendency-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 outéome expeetation scores:m’ ay be
the sense of social desirability. Thai pe ople normally 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
2

evidence, nevertheless, the.benefits of outcom ¢ expectation of physical activity have

been an important faetor fowengaging in physical activity.

1

]

2.4 NegativeOutcome expebtatio‘rl"l

The NOEPA, which had been m &Pifiéd from the OEE-2 subscale (R esnick,
2005), was used to m easure negative outcc-;:rr};¢ q?;pectation. The findings de monstrate
that th e participants h ad a m oderate m ear‘{ score for negative outcom e expectation
(} =9.31). This could be explaineud by a per@éﬂ‘i fear of falling and other beliefs of
the elderly. The results in the-present study ;Sﬂ(')"\';ﬁhe mean score for fear of falling or
getting hurt front’-engaging-in-physical-act-—ivity-was-the-highest. S imilarly, several
studies have repbrted fear of falling to be associated with a réi striction of physica |
activity among the ‘elderly (Murphy, W iliams, and Gill, 2002; W ilcox et al., 2003;
Fletcher and Hirdes, 2004; Wijlhuizen, Jong, and Hopman-Roek,2007). According to
previousgresearch in the elderly Th  ai population (Kaysorn Sum powthong, 2001;
Hataichanok Apikem enkon,.2003; Nareerat J. itramontree,2003), alm ost half of the
samples reported that'they restricted thei r activities for fear offalling (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. [t 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 expectationin'th ¢ current study had a m oderate

.

score.
Regarding thee NOEPA measurement, the scale was developed in 2005 and this

!
is the first reported yalidation study in olde r Thai adults. M eanwhile, this instrument

has been less used 4in westérn/ reséarch . Although the questionn aire had been

validated, n ormative/dataf of com parisen 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 eultures.
il

2.5 Social support_ - fef

=

The analysis of the present study shows that participants-had a m oderate level

of social support for physical activities ( b7 = 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,scote for.family support.in.this study has a-higher value whereas
the average forthessupport of friends score “was slightly lower than'in prior studies
(Resnick et al., 2002; G ee, 2005; Wei-Fen MA, 20053 T hanee Kaew thummanukul,
2006; Marquéz and McAuley, 2006). For inst| ancefW ei-Fen MA (2095) assessed
Taiwanese participants aged between 20 and 60 years with anxiety and found that the
mean score for support from family and friends was 21.99, and 22.0, respectively.

Similarly, female Thai nurses had a lower mean score for family support, but a higher
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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 thecharacteristics of Thai culture an  d
perceptions of fa mily m embers. Gener-':llly, the lifesty le o f Thai senior citizen s is
associated with closesffamily'tics a nd community affiliations, whereas this m ight not
be the case in western sogieties. Thai trall ition values a sense of gratitude, obligation,
and respec t towardsithe elder ly‘ withiﬁ the f amily and comm unity (Jirapo rm
Kespichayawattana, 1999), Children and g:“lrllandc hildren have been educated to repay
gratitude to their parents and grandparents f)y .liyjng with them, supporting and taking
care of them (Wannipa Asawachaisuwikroriﬁj-i2_§)01; Knodel and Napaporn Chayovan,
2008a: online; 2008b). Beyonid-this, m osﬁi héf children who m igrate to work
somewhere else, still keep in Contact with théi'r'"i;a.',rents by phone and visit the fam ily
home on spectal occasions (NSO, 2008). The m__ajority of paséicipan 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; it1s,possy ible that+ familyym embersshave-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 elderly
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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 ighturt herself. Thus, it is possible to say
that the moderate score gbtained from fe:rnily support.in this study is reasonable.
Moreover, thisitesu Jt reflects sen ior Thai society, not only for the close
relationships between the older people aLd fa mily members, but also with respect to
the contribution of fgiendshi p. ln T hai tr.'éui;ition, the el derly and their f riends often
perform m any social actiy' ities (W ilaiWF’é\Ip W attananon, 2001) and m erit m aking
activities (Institute of Geriatric. M_edicine,v_?g()@ toge ther. Consequently, the e Iderly
might find motivation from  friends through{ _social interactions, role m odeling or
seeing others’ activities, and.by receiving Veib; é-lll:éncouragem ent to engage in grou p
activities. Nevertheless, oppottuiities for frrehds’.. support might be dependant on the

activity which-they are involved in. Therefor e, the m ean scose for friend support in

the current study was moderate.

2.6 Physical environment

The results.of thi§ stud y illus trate th@ total'sum of physi¢ aliénvironment for
physical activity with a mean scoreof 34.87, indicating the elderly perceived physical
environment at a m oderate to high/leyel: 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 Sampowthong (2001) reported that Thai
seniors engaged in walking, gardening and “cxercising at hom e. Likewise, a recent
study of elderly Swedish (Dahil—IvanoffJet al.,; 2007) cited that m ost participants
performed daily activaties wstheir home environment.

On the otheghand,the elderly feal bei ng injured outside their hom e. Several
studies support that glderly participétion m J(..)'.utdoor activities contributed to the risk of
falling (Mu rphy, W iliams, and Gil 1, 200%; FI etcher and Hirdes, 2004; W ijlhuizen,
Jong, and Hopm  an-Rock, 2007). This ié_;ll§oJ§upp0ned by Hataichanok
Apikomonkon (2003) and the Inst itute of &}ﬁriatric Medicine ’s study (2004), which

showed that the m ajority of elderly Thais h _ale é-ﬂfear of falling and that m ost falls
took place outdoors. et e #.. —

Participantsan the present study were famrhar with thest ghysical environment
including their hom e, the neighborhood, and the community-environm ent. Therefore,
for these reasons, the m ean score for th e home environm ent would be higher than
other envifonments. Mereoyery the total'sum~ofithe physiscal enviconment score was
moderate,to high.

Howeyer, the physical environm ent wa s m'eéasured using the TESPA which
had been modifiedfrom the Envitonm = 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 studies, normative data f or comparison in Thailand is not available f or the

TESPA measurement. Thus, further research using the TES PA with Thai sam ples is

ge group.

needed to identify normative data for

support, and physicalenvi . The'g e ss of fi asure indicates that the
revised model const ‘ _l eorie the empiri al data and accounted for

O10C

Thai people. These findings

A P23 o [ . .
demonstrate that stron ictofs-“are - ific ed e model andthem  odelis

o T ]
. - ] vanaghss oy
parsimonious. Moreover, the results of th ~ is nde

among those predictors --'".~-"7""'.-"'}""}.."r r )

pin the causal relationships
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3.1 Hypothesis tes ‘

7]

hypotheses Wereﬂly supported by the

"M IIEA ...,
bl Rk bigio 1R

1). Self-efficacy has a positive direct effect on physical activity

The findings rcveal that 4 of 6

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 viopbyproviding m otivation and a sense of
personal accom plishment (Bandura, 1986; “1997). The perception of self-efficacy
therefore, is im portant to.understand pI:ys ical activity behavior (Lee, Arthur, and
Avis, 2008). Likewises the zesults of the'pr  esent study are congrue nt with evidence
elsewhere suggesting th agsclf-cfficacy 1ls a  predictor for participation in physical
activity (Allison andKellet, 2004 ; Laffre}.f; ébOO; McAuley et al., 2003a; Wilcox et al.,
2003; Anderson et al., 20 06; Lee and Laff rr"el;y, 2006; McNeill et al., 2006b; Umstattd et
al., 2006; 2008; Paf et all, 2009), -

A possible explanation for why self—‘;ej-;ﬁ_i cacy has a pos itive direct effect on
physical activity might haveio-do with the cil;ﬁr;t];fteristics of the physical activity. In
the present study, m ost ofthe elderly perf 6rmed uncom plicated activities such as
house cleaning; m owing the lawn, f ood preparation, harvesting«€tc. These activities
are familiar tasks-th at contribute 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 atbehavior,and it is believedrthat+ thisjisithe mostdnf Juential source of
belief in self-efficacy (Bandura, 1986; 1997)." Thus, it'is possible that the m otivation
of the elderly could haye grown through = _ cumulative perf ormance which'm ight be
rated as having low'to m oderaté.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 1 will p robably reassess their ability as a guide for
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 expectationand nggative outcome expectation.

Regarding the physical activity H;L()del, the findings show that self-efficacy had
a significantly negative indirect efféct on‘flliglsical activity through negative outcom e
expectation; there is amon-significant indij';, rect effect of self-efficacy on physical
activity via positive outeome expectation. TJheSG: ;’esults 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 plﬂeﬁf activity. In turn, the elderly with a
stronger belief in their capab _ilities and higﬁ Kéx'p.e.cta{ion of the outcom e benefits of
physical activitysmight not engage m physical actrvity,

This resuléwas different from previ ous studies Whicrl;used a structural
equation an alysis.'Anderson and co lleagues (2006) showed that self-efficacy had a
significant direct and indireet inflnence on physicaljactivity“through-pesitive outcome
rather than negative outcom ¢ expectation. Additionally, one study dém onstrated that
outcome expecta tion in cluding pos itive and.n egative outcom es was a Signif  icant
mediator of s¢lf-efficacy within the' phys' ical activitym odel (Rovniak'etial.;.2002).

These two investigations were conducted on participants 18-92 years old (Anderson et

al., 2006) and university students (Rovniak et al., 2002). Howevert 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 1 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 aetivity _ through negative outcom e

)
expectation. There are at least three potential reasons that can explain these findings.

First, a negative outeome expectation may have a gieater impact on the elderly
in terms of expericace and healing time. Negative outcom e expectation flows from
performance non-achievement and ‘Ir)ercepfiollils of risk would be predicted to be higher
for individuals who hav e low self—efﬁcac;nff#, (Bandura, 1997). By com paring positive
and negative outcome expectation; it can beﬂ seen that the benefits of physical activity
do not have immediate effects in term s Q}ﬁe_.inforcem ent (Lee, Arthu 1, and Avis,
2008). It is possible that'if “.the-elderly had Evﬁ)usly experienced a num ber of
negative outcom es such as-paim, fatigue, or ﬁ’-a'ﬁ; all, they m ight tend to antic ipate
undesired outeenses rather that desired ones, “Fhus,atcanbe ,aésu‘m ed that incentive
outcomes might:not influence the motivationa I process even fofit‘hose with high self-
efficacy.

SeCond, the: partieipation in physical=activity amongyolder 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 ccordingto the, perspec tive of SCT, an
aggregate o fself-efficacy and'so"“me type s of expected outecom es would pred ict

individual perform ance (Bandura, 1997). W ithin the physical ac tivity model, self-

efficacy significantly predicted negative outcome expectation ( £ =-.52, p<.001) more

than positive outcome expectation ( £ =.49, p<.001). Furthermore, negative outcome
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expectation had a significant negative  direct effect on physical activity (S =-.24,
p<.001) as opposed to positiv e outcome expectation ( S =.10, p>.05.). Therefore, the

influence of negative ou tcome expectation and self-efficacy on physical activ ity has

been includ ed in the curre ter understand their m  ediating

effects. " -
A final p:a'/w\; K Wy Positive ou  tcome
 suf at r-".l, ivi

expectation migh

coefficient associated wi gct  of positive outcon ectation on physical

self-efficacy and physicalactiv «/ Jity m  ay- re . correlation  of outcome

r e A T o e .
within the physical activit ~ ‘odel, ay be ble positive outcom e

In concluﬂﬁ.—

not have an indirect eff ect on physical act1v1ty through positive outcom e expectation

o R YT S e

study. Tl@'physwal activity m odel among the older Thai people in the present study
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There is a need to conduct further research to determine the moderator role.

stramth at self-efficacy did
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Hypothesis two: Positive outcome expectation has a positive direct influence
on physical activity.

The results of this study dem enstrate that positive outcome expectation had a
non-significant direct effect on physical activitygindi cating that the elderly with a
stronger positive outcome expeetation of phys™ ieal activity m ight not nece ssarily take

)

part in physical activity, Neverthcless, the findings of the current study were congruent
with previous studics«(Stuttsy 2002), in ‘ which the pereeived benefits of physical
activity had no effcet on parti¢ipation in Iphysical activity. Even for older people who
reported positive beliefs regarding ﬁhysicé ..e'llctivity, these were usually in sufficient to
increase physical actiyity participation (K Ff}ngj-72001). Sim ilarly, a univariate analysis
demonstrated that a ben eficial outcome e%})glctggion was not significantly correlated
with physical activity level in eldetly Th‘e{i‘{‘ (Wannipa Asaw achaisuwikrom, 2001;
Apa Youngpradith, 2004). - ‘_J 4

The reasons behind-this-finding m a}; fla'w}e; to-do with a lack of knowledge on
the part of serioss asto the detarled reqmirements recommendéd for physical activity.
Most participanfs in the present study were aware of the health 71‘)eneﬁts of physical
activity, however fhey m ight not have b een aware of the in  tensity, duration, and
frequeney ofphysical activity requiredito; benefit health. Bandusa (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 té‘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  Ith 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 cul:; ent study im ply that the m ean positive
outcome expectationsdias a high.score with  a low standard deviat ion, indicating that
the expectation of the beneficial outcom Ls of physical activity have slightly different
values. Consequently; a cgiling efféct m 1ght be created that would probably lead t o
diminished corre lations between-pos itive F”(Il)ut"éome expectation and phy sical activity
(Polit and Hungler, 1999). -

For these reasons, if can be assuim &d | that the findings of the physical activity

model am ong older Thai peopte did not conﬁf’m a causal relationship between

positive outcome expectation.and physical activif-y as proposed in SCT.

Hypothesis| three: Negative outcome expectation has a negative direct
influence on physical activity.

As hypothesized;negativeroutcome expeetation had-a negativerdirect 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 unachieéva ble physical-activity
behavior, they will redu ce their participation in physical activity. According 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 expeetation and physical activity as proposed

in SCT.

Hypothesis feur: Age Las.a direct influence on physical activity.

Our results.dem onstrate that age“lh ad a significant and negative direct effect
on physical activity (§ =02, p<.05), indic'edtit;ing that pa rticipation in physical activity
decreased with age. Based on/SCT, perceﬁ.tio%i of physiology was used to judge one’s
ability before perform ance of physical aégiyitigs (Bandura, 1997). W ith advancing
age, there is a declin¢ in the size, elasticity,‘ja;ﬁd strength of all muscle tissue (Stewart,
2005); thus, activities requiring m — uscular e@);t{’;)ecom e less efficient and require
greater effort to accomplish a-given activity. éhz"m.ig'es in physiology may diminish the
personal efficacy-belicfbecause-cld-cily-individuals-intCipict.therr state as a sign th at
they do not have the physical ability to @ ngage in physical-activ ity; therefore, they
tend to expect failure rather than success. The direct effect of age on physical activity
was to beexpectediin theglder ly; this f.dnding was conSistetit 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 ¢ 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
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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 activities 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 activitics with the aim of increasing pride
P
and coping with loneliness«(Varin Binhosen, 2003; NSO, 2007). Moreover, due to a
decreased burden of fam iy m'embers and maintenance of responsible activities,
elderly Thais seek to'maintainim oderatelintensity physical activity and activities that
are relatively easy owthat they havé done"ijl..;the past. This statem ent was reflected by
more than three-fourths of all participan ‘F[§ who engaged in household activities, in
particular, older Thar men who undertook .r:élgtiyi‘ties 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 ﬂ ﬁ;ﬂﬂlsical activity in the current study.
In conclusion, the resulis of the pres :cfnt-lsllitdy on the physical activity model

among older Fhai people support the 1dea that _there1s a causal #€lationship between

age and physical aetivity as proposed in SCT.

Hypethesis fivesSecial support-has-anjindireet) seffectonphysical 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 & 'signi ficant indirect efféet’ on physical-activity
via self-efficacy. This m eans that elderly Thais who perceived a high degree of
support from family 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, ¢h. 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 Choowattanapakern; 1999; Ka;/s orn Sumpowthong, 2002). During physical
activity participationgp osiave feedback fr om others was considered an im  portant
reward which induges the elderly to perfgrm and maintain a specific behavior because
it helped them to intefpretithe expefience .i'r{..'s.uccessﬁll terms (Bandura, 1997).

Some of the elderly might have coé)llpefated with friends in activities organized
by seniors clubs, activities = at the tem pvl_cja';_nrgr Jr;eighbor hood social activities. By
interacting with friends, observing othe féjiqichievem ents, learning from  others’
behavior, obtaining recomm endations, receiiiégr %ﬁpport, and persuasion, especially
from older adults within a sim-ilarage or ouﬁ,'_tﬁe;.' belief that the elderly possess the
capabilities to'perform equivalent activities 1s reinforced. Thisspeint 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
physicalactivity (FaweeluksVannarit, 1999;Prapapotn)Chinuntuya;2001; Kaysorn
Sumpowthong, 200T). Itis pos~ "sible to consider that,” the higher perception of
verbalization and engagem_ent in physical  activity both with fam _ily m émbers and
friends could strongly promeote the:motivation of an individual te 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 #/i;ity from multiple cultures, Belza

at childre m ily members helped their

ies by accom panying the m

and physical acti '
i ‘ ] ) 'U 11 irect influence on

Y IngnITWYTRY
e findings i Study of the ivi /Wl onstrate
qhmyﬁaéﬁiﬁﬁiﬁﬁzmﬁﬁﬁﬂ:jm;;

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 fet 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 theizenyironment including home and the
environs of the hom e. Findings of the currentstudy suggest that walking was
frequently stated as a fayorable physical-J activity outside the hom e and that, safe
neighborhoods and lew tratfic toads m ight also provide encouragement to the elderly
to walk. Furtherm ore; a feiendly environ}‘n ent was more likely to f acilitate seniors’
motivation to engage'in physical aéﬁvit y According to the SCT approach, the
physical environm engaffeets pa r‘ticipatioiﬁlI in actiy ities by m eans of the interaction
between co gnitive functions and environrﬁ ‘ent ‘ghrough hu man motivation (Bandu ra,
1986; 1997). Moreover, Bandura (1997) sté’gg{s_i that a good environm ent provides
greater opportunities to perfoitn a desired be@ibﬁ

As predicted, this finding was partly c-’onng..tuent with prior studies, (W ilcox, et
al., 2003; McNew et al., 2006b; Wannipa _ Asawachaisuwikrems2001; 2004) which
indicated that conwenient f acilities, safe neighborhoods and-a supportive community
environment were significantly associ  ated with physical activity. W ilcox and
colleagues (2003 )sillustratedithat olderiAfrican 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 ifi'the neig hborhood and community.support w ere 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, home environment was less explored in the
previous empirical evidence. However, the results of the current study indicate that
home environment is an im portant 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 poriance of the physical environm ent, that
is, the hom e environm enéyas opposed : to only the ncighborhood and community
environment, and thatit contains both m otivators and obstacles for participation in
physical activity byelderly Thais. Obvioklsly, this is an additional area where research
is needed. |

In spite of thefactthat the resu ltsr”'lmi"ght be reliable when com pared to other
studies, the standard ized path co efficient (‘ﬂZ 1 9, p.001) of physical environm ent
was less than in previous studies. A possibléj't explanation for this result m ay have to
do with m easurement. Based'on SCT, approl;i_. ie’i;ﬂe behaviors will be generated and
stimulated, if nearly all f avorable aspecis of tfhé'"eh'vi‘ronm ent are operative (Bandura,
1989). Owing to'the-fact-that-the- TESPA measuicimentinctudes 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 i§iconsider€d necessary that all'featutes of the physical environm ent
as well ag 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 directeffect on physieal

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.

rived from Social Cognitive
Theory (Bandura, 199 i ‘ , eater social support, good

physical en viron Fhighe ‘ high positi come expectation, low

negative outcome cantly associated with
participation in phy regards to explanation
and prediction of phy ity : am ount of evidence had
adopted only the : fr ar k t al., 2002; McAuley et
al., 2003a: Gee, 2005; A , —F ’ _ , 2008). By comparing the
present model with a p VIO@T 1., 2002), it can be seen that self-

outcome expectatloh but do not provide s upport for positive outcom e expectation,

W31Vl 113) (001101 o
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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 actiyity in o lder adults should be re-
estimated in future investigations.

Within the currentimodel, even alough the overall power of age in predicting
physical activity wasdow, age was a sigh ificant factor in the final m odel.
Additionally, three models illustrated th;t so cial support had an i ndirect influence on
physical activity through se lf-efﬁcécy (M.éj&.uley et al., 2003a; Anderson et al., 2006;
Rovniak et al., 2002),which was-§im ilar tq the current model. It is therefore possible
that social support Cou Id precede _self—efﬁé_?tgy g}nd negativ € outcome expectation in
the present model. This finding was consistégf; with Bandura’s view (1997) that social
support was an antecedent of cogriitive-perceﬁi;éf:-factors.

In addition, prior physical activity 'rhodéls used only SCT tested personal
factors such asself-efficacy, outcom ¢ expectations, seif-iegulation, and
environmental factors like social support with physical activity (Rovniak et al., 2002;
McAuley et al., 2003a; Anderson et al., 2006; Umstattd et al., 2008). None of those
studies eoin binedphysical environm entwariabjes intheirmodels. Invan attem ptto
make the.current m odel'm ore parsimonious and in'accord ance with SCT, physical
enyironment as an environmental factor was added as a predictor of physical activity.
Adding physical enviro nmentio 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 effects on
physical activity that can explain 65% of th e variance of physical activity. Therefore,
the physical activity model.ofthe currer;[ study demonstrates a statistically significant
model for explainingsaand predicting the engagement in physical activity by older Thai

u
people.

4. Conclusion Y

The purpose of this ¢ross- ksectionalz.c_lgsg'_r iptive research was to exam ine the
causal relationships between selected persoﬁg‘l factors (self-efficacy, positive outcome
expectation, negative outconis € expecta tion;é-gé-)', environm ental factors (social
support, physical environnrent); and behavior faretliors (physical activity) among older
Thai people. Acdescriptive SCT model has provided ac_onceptudl framework for the
study.

A sample of 320 Thai older peop le was rando mly sclected using m ultistage
randomysa mplingfrom-twelyewillages aer~~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 fthe 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 alc,m arried, Buddhist, had elementary
education, with a householdincom Je of 1 essthan 5,000 Baht per m onth.
Approximately 70%.0f the participants repor ted at leas t one health prob lem. Almost
half of the samples were members of a sc;niors club. The majority of participants lived
with their spouse and'/or ¢hild and grandéfjia.

Of the sa mple; more than half repér ted having a m oderate physical activity
level or met the sufficient level of _physica{i:éggtiyity. The mean overall weekly energy

expenditure was 873.25 METs. In ‘gddition,‘:t;f“e_.analysis results illustrate th ~ at most

physical activities were ¢ ondueted within the 'cdﬂﬁnes of the household. Moreover,

participants in th e cu rreat study repor tecilfrnf-)d.brate s elf-efficacy, high pos itive
outcome expeetaion, moderate negative guicome expe ctétion, m oderate social
support, and moderate physical environment scores. Likewise, f;garding the physical
environment, the mean score of the hom e environment was perceived as the highest,
followed*By themeighberhoodrand,community envitopment:

The modified physical activity m odel fit better with the ém pirical data with

2

A L5 .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 causal 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
(pB=.50,p<.001). As well, self-efficacy had a si gnificant indirect effect on physical

activity through negative outcome expectation ( f=.17, p<.001), but a non-significant

indirect effect on  phy sical activ ty through positiv e outcome expectation. Self-

mediator linking i 4 A &
2. Positiv ' t10_’,n .\\ sign i

\ icant direct effect on
physical activity (_f=. L 4 P31t ¢ outeom ¢ -4‘ ation did n ot predict
physical activity am 'g'f pEOp] )- i the current study.

Al =

3. Negative ou ‘ &d@)@&n ad 2 i n'a" icantly negative direct effe ct on
*?11’1 A, \
physical activity (S =-.24, p<.001). Ne _ putcom e expectation did predict

"i’
—r & o m

physical activity among older Thaipeop !'“';- present study.

ﬁ"{:"lr"ﬁt : ’.‘F.-.,_ -

4. Age had a si ive hy

al activity ( f=.02,

p<.05). Age did D redict physical ple in the current

study. m

5. Social supgbﬂas statistic ally sigﬁ'ﬁcant' it had a positive direct effect on

U ARG oo

21, p<. O ). Social support could ?dlrectly predlct physical activity ala}g older

TR I TN RN

6. Physical environment had a significan tly positive direct effect on physical

activity ( f=.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 scien

knowledge by explai

expectation, age, s

Thai people engagi
body of knowledge‘ b

romotion of ph Adtivity )
P Phy s

N : - el
Implicationsfor nursing practice” /-
Based on the findings.of the ¢ rr" udy, som e participants believed that

. o AT
being active in their curremﬁdﬁeﬁtp‘;tfonf ransportation

ous chold chores, and leisure

aCtiVitieS cou d Eﬁ,nuluilaulnur-ul-lmm;_ . Nurses WhO are

ould-be aware of the type,

-

responsible for pi r 1 oting the
i

intensity, duration and frequency of physical ac tivity most apropriate for that group,
. ‘o . | | .
activi ,@H eek. Three short se ssions (at least 1 inutes per session),
‘ | ' : :
sof p :ﬁlﬁﬁﬁ s | hol a insportation activ: sﬂ 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 0f+ this study suggest that social support
resources that normalize physieal activity as pastof their daily routine may be helpful
to increase self-efficacy. Asself-effi cac-;/ increases; favorable changes re sulting from
engaging in physicalaétivity'are likely to occur. This program should include not only
friends and fam ilym emberstop rovi&‘e ve rbal encou ragement and reinforce the
advantages of physigal activity, but ‘also . related organizations to facilitat e
convenience, and a safe physic al‘environr}}en‘t'. Although intervention in the physical
environment is likely to'be com plicated, cf_éq}ing walkways and providing safe traffic
conditions may address some of the safety ég";lgems regarding physical infrastructure.
Moreover, activities that can'be dene in thejii;ﬁ‘ffort and safety of one’s own home
may also be particularly appealing to olde r pcfo_pnle.; who have limited access to outside
facilities.

However,-even after considering onl  y positive outeom e expectation, an
association between self-efficacy and pos itive outcom e expectation w as found. So,
using negdtive quteom s~ expectationand positiv 4 je putco"me-expeetation m ay be
important in encouraging the initiation 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 oilly'fo consider ‘what negative outcem 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 ises tablished and these negative outcom e
expectations are addres sed, participation in and adherence to these program s wil |
increase. It is also help ful for nurses aware of what the elderly perceiv e as

negative outcome expectations st h 2 /ﬁa ing with resp ect to a particu lar

rses can provide further

ely, if the perception s are
Incorrect or incom ‘ an edu cate the elderly. However, furth er

: considered before any

Implicatior
The findings ed to promote physical activity
among the elderly in li pport, self-efficacy, negative

outcome expectation, age, an J_,,ag:,c_'-.t

g‘..‘?"" 1 at is, engagement in physical

aCthlty could ‘Jﬁ-lﬁlr-nnmmi
Vi ’ i X

cognitive and en‘wn i l'activit y model should be

included in the cu 1cu1um of geriatric nursmg :

SHEInamnens
Q W ﬁiﬁfﬁm I8, ﬁcﬂ

content validity, construct validity, in ternal consistency and stability were

ly one incorporating

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  measuting physical environment with an
acceptable internal consisteney, only a s:Jmall propoertion 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 variablegsuch as quality of phglsi cal environment need to be explored to
fully understand the physieal activify behe.i' vior of older Thai people. Moreover,
objective measures of the physical envi réym‘ént including hom e, neighborhood, and
community should be considered as they mfght I}Flp validate subjective data.

In addition, even if the subjective ref)ﬁr t of physical activity was confirmed by
the IPAQ-L, using an activitym enitor woulﬁurrfﬁer confirm the subjects’ report and
add to the validity of the fi--ndings. Due to thé'_f';}c..'t-that this questionnaire estim ates
energy expenditure with tim_e, and since m_ost elderly did no#wear a wristwatchi  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, thejresveareher took this limatation intojaceo untsbysinterviewing 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 léad 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

l///

Interviews wer 0. appropr1 rTha1 people, since m  ost

and revised for other studies.

Data collection issu

participants had at lea im ati ; he rescarcher and co-researcher were

This study had a cross-sectional desion.——All the-varia in the theoretical

model wereme , o
period. Neverthel s thisde signisa system atic wa y to determ ine predicted

PN
VRSPV IV iRE

related to p hysical ac tivity; 2) wh en it was perceived that self-efficacy, positive

ated during the study

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
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to the limitation 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 eldetly Thais by pr  oviding'intcrvention program s designed to
strengthen s elf-efficacy, soeial sup portj and p hysical env ironment and to d ecrease
negative outcom e cxpectation. That is, ne  gative outcom e expectations could be
improved by providing adequate supervisﬁion with practical knowledge. Social support
could be encouragediby increasing the partdlni.cipation of family members and friends.
Furthermore, a friendly hom ¢, néighbor H?Od; and comm unity environm ents woul d
encourage the elderly to further engage ”:.i'r_rl_.ph'ysical activity. Moreover, further
investigations are nee ded to v alidate th @-“pllysical activity m  odel in different
population subgroups such asthe elderly w 7ho 'ﬁ'ave chronic diseases or who are

functionally limited. et T =

Theoretical issue

Results from theoretical modeling can guide further theory developm ent and
testing./Fhissstudys confirms thatselfse Afficacyean predict'physicalractivity am ong
older Thai people. Also, social support wa sa factor influencing self-efficacy. These
findings are consistent with Bandura (1997) . Noteworthy, the findi ngs ofthis study
suggest thiat'the effects of positive.and negative outcom e expectatio n sheuld 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

the futu  re m odel to be tter

understand its relationship.te-act; vity in esenc er factors.
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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 Untyersity, Khon Kaen, Thailand
Office: 043-202-407 ext 129  Home: 1043-203-724

Mobile phone ::08-9619-4342 E-mail: Mayureekku@gmail.com

I am doing a de¢toraldissertation on physical activity i older Thai people.
Physical activity is definedias 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 aétivities should fall within each of the four domains: job
related physical activity, household, transﬁ@rtéﬁon and leisure time activities. the
purpose of this information is to tell you about the researcher and to allow you to
make a clear decisionabout whether you would hke to participate or not
4. Information relevant to inforimed consen’c' form of this study consists of:

4.1 The objectives of this’ study are to degelgp 'and examine the causal model used
to explain trends associated with part1c1pat10qf1_n p_|hy51ca1 activity by older Thai
people. .

4.2 The benéfits of conducting this study are that: the results 7cr)f this study will
help nurses, heaith'care providers and policy makers to understénd 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
cognitivgimpairment , 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 belexcluded from| the study if they have suffered a recent
¢ardiovascular even tincluding h eart att ack, card iac arres t, valvu lard 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 also
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 select the p articipants who m eet the
study criteria from a name list obtained from eaclyprimary care unit. The researcher
will contact participants to-invite them to participatein-the study.

4.4 Participantsswill be asked.to answer the questions en the Chula Mental Test
for around 5-10 minutes. The interview process will be divided into 3 sections, Each
section will take around 1520 minutes with 5 minutes rest after filling out each
section. Participants will'be inigially.asked to complete the questionnaire on personal
data, physical envigonment, and social supjport,followed by questionnaires on self-
efficacy, positive outcOme expectations, aﬁﬁ negative outcome expectations. Finally,
participants will beg'interwiewed using the physwal activity questionnaire at the 7 day
point. It will take around 65-80 mmutes for thls process

4.5 The possibility of suffermg chances‘%uch as fatigue and tiredness may occur.
Participants will be asked to takearest after ﬁlhn@ 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 anci check for tiredness and fatigue.

4.6 Participation in the study will be strickly voluntary and part1c1pants may drop
out of the study ab any time, without penalty. This study will fot 7impact participants’
health and expenditure, if they do not participate in the study..

4.7 Participants ean.contact the researcher, Mayuree Leethong-In, at the Faculty of
NursinggKhonKaen University by calling 0-432-207-324 ext. 129, atthome 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 drap.off the
stucly or not, willireceive 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

Nursing, and Chul ctives, procedures, as
well as benefits, ri armythat o rin it dy .

I have been told that the ob o ' | s st develop and examine
the causal model usedio cxp ai ? ASSOC ed w t 'ipation in physical

of conducting this

and the direct and indirect

. f .r_q‘ - ¥ # ’
study will help nurses and care providers de

al activity by older Thai people.

I‘,;};.i' F1C1] Jti n

effects of selected factors on

TR ‘
I understand that I will-be on d_’_ 36 0ld ople who will be asked to

answer questi '_f_';e ed to personal data. social support. physical environment, self-
i : D ,

efficacy, positivemt om , eﬁctations, and physical
|

activity. These tasks will take approximately 65-80 minutes."
b t‘;ﬁa ‘ ssible ri s s fati tiredness could
occur. @M:ﬂld aﬂﬂ 21]:1 t tMrgJ:j I:l qistionnaire and
I op. the task whenev | ﬁt' u n ‘ In addi 'onﬁ rse
ﬂeﬁhﬁ]ﬁﬁoﬁi T iiiﬁ j:jn ﬁlﬂ ‘ﬂlt]c oHe, 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

ill be no effect on me.

participate in the study or not, there
I have been told about th ‘ 1! fud and my part in it. [ understand
that T am able to ask quc 3 ions:L wi : ‘ umber and my name or any
identifying informati Vi not be disclo hen he results are reported. The nurse
researcher will ma fiden ial. I understand that
during the study I ' d G a \ '* -* N Juestion about the study.
Ireceive ac i ' t information sheet.

I have read thegfinformation e part in this study and

my participation is vol

ayuree Leethong_in)
5

T é«} acher signature

Witness signature

ﬂumwmwmm
’QW’]Nﬂ‘iﬂJﬂmTc)mﬂﬂB
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1. ﬂﬂyﬂmmﬂm ‘“\ 1/0

2. mmwuﬂTm( M‘fﬂﬁ@ \\\\\\ 1/0

3. | wam “su nszng 15ga 1 o ‘ o “u” 1/0

ﬁj‘l’lﬂﬁ’t)‘ﬂ‘ﬂ’;‘ A i | | cnEne 1/0

(Foiign 1 Fo = gdewn | bz | 170

4. | Boufidonsslss ﬁ o113 1/0
5.
6.
7.
8.
9.
10.
11.
12.
13.
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Part 1: Demographic information

Explanation: please mark / in the proper space ( ) or fill in the correct information as
required:

4. Status

') Primary school

ational school

AULININTNEINS
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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 ate not tf yi

to physical activity, then som e of the
questions may not apply to yo t pleas ; ive an answer to every question.

Please rate each qu '-;'iff‘ 1 twice. finui te how often anyone living in

escr@e last month. Under
ai ers have said or done

your household has said
friends, rate how ofte
what is described dusing

Please write ¢ ng le in each space:

1 2 8

none rarely | v times = Rae "K en Does not apply
During the last th & r fa "'. r meml -":\ / Family | Friends
household) or £ -c‘ 4 N 21 ‘
1. Participating phy51 acti “, #, i 1. 1.
i -!J - | T
2. Offered to physical activity-with 2. 2.
= o I
3. 3
4, 4.
1. 11.
12. 12.

AMIAN TN INAE
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Part 3: Thai Environment Supports for Physical Activity scale (TESPA)

Directions:

“I will be asking you some questlons about your house and neighborhood ,
followed by some questions about the ¢c nity in which you live.”

For the purpose of thls intervie ‘

Physical activity referes tc et peoplcip 101pat10n in moderate to
vigorous 1ntens1ty act1V1 ‘ ghout daily aCeult n of self-selected activities at

n each of the four domains:

job related physical activity, h ’ - wsure time activities.
Home ref ersoryour hom und your ho me (e.g.

front yard and back yardyin relation to you n\ "‘5 physwal activity.
i d refefS to 1at you could w  alk to
within 10 minutes fr i'yout'hg \\
» o 4 i . "0 :

Please tell me ho ‘g the statements.

Commu mint \ > from your residence.
A
\

State i l % Disagree | Strongly
disagree
1 You feel more conyenic '
3 2 1
walking inside yot
2 You feel safer inside 5 .
home.
3 1
4. N 1
7. The unatt dog _ i~
neighborhood are big proble: m 2 1
for walking. ™
10 The public recr@t'gfacilities o/
"’WHW WNE93: |
ca ‘
activity. LY,
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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 confident you are right now that you

occur.

1. How confident ‘

weather was bo

No confidence ......
0123456

2. How ¢

were bored R
No confidence ..... ¥ v . " OO T IR Total confidence

01234567891 F JrE5 W A‘ 0
3. How confi i now the 1 could physical activity if you felt
pain when pe o

No confidence’.......c............ Sl AN A Total confidence
0123456 o u*j AR A ” 0

ﬂUEI’JVIEWl?WEﬂﬂ‘i
QW]MﬂiﬂJMWl’mmﬂU
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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 ti

imes a day.

Please tell me how much yo he statements

Statements'e. 5ol jysagree - Strongly disagree

1. The participation in plysicakac
makes me feel better

2. The participation i

3. The participatio

helps me feel less tir

Part 6: The Negative Agtivity scale (NOEPA)

7]

Directions: The fotlo comes of physical

g ve
activity which yo ﬂ participate at least 10 minutes a time, 3 tims a day.
Please tell me how Iﬁ(h/ou agree or dlsag@,wrch the statements

) 3 ngly disagree
1. The partlu)atlon n phys1cal act1v1t¥ is 4 21
e/
ﬁ“ﬁ‘ mﬁaﬂ“‘?ﬂjﬁﬁﬁ ngad
....................................................................... 4 2 | 1
Qe e e et 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

] vit id in the last 7 days.
Vigorous physica ities efer (o activities that tak : sical effort and make
you breathe much harder than ‘ C ore e a tiviti eferl to activities that take

moderate physicalet and'ma 1 brea mewhat harder than normal.

The first section is about you ! iis inglude "‘ bs, farming, volunteer work,
A A \
course work, and any ot aid work that you did outside your home. Do not

include unpaid work you

general maintenance, and W Lﬂf

1. Du_rlng the V':::::‘:.'::..'_:i' """""""" 1V 2)

your home? m
A YIS TS

The nextﬂlestlons are about all the‘physwal act1v1ty ou did in the last 7 days as part

TATANIT ST T TRY

ne, like housework, yard work,

ese are asked in Part 3.

g’ npaid work outside
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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.

Skip to question 4

3. How much time.didyou usually spe 1 one of the s doing vigorous

]

A

AULININTNEINS
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b o )i A\ .
GUIDELLI “OR DATA PROCESSING AND ANALYIS OF
THE INTERNATIONAL PHYSICAL / TY QUESTIONNAIRE ~LONG
| P ff'y - ;

¥ )

AULININTNEINS
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Guidelines for data processing and analysis of the International Physical Activity

Questionnaire-Long Form (IPAQ-L)

‘ ﬂ/is study. It based on IPAQ

Introduction

This document has b ;

The IPAQ-Ls ional Consensus Group

for the Developm engof an'Ingerne tivity est1onna1re at the WHO
\

uires acom prehensive
evaluation of daily phys activi /- Th ¢ TPA cludes 5 sections: work-related

physical activity, transpor ed'physical ‘ sure tim e phys ical activity,
domestic activities, and tim & spent sitt he previous 7 days. The IPAQ- L

identifies the frequency and . o of “  Vigo sand moderate physical activity

inVOlVed in (0 @EnuiﬂMl_llilllliniii'lll-ihﬂilimiﬁiﬁi ‘;‘_ ure-tim c phySica l
)

activities. For trao ; u 1@
|
criterion. The item s are structured to provi de separate, do
| ‘o Y |
walkkaﬁ‘:EnyJl v m ?;“H omputation of
the tota mo el A?il g[i s su 10 e tion (in m inutes) and
WA ﬁfﬁﬁﬂ Meas

spent was used as the

ain-specific scores for
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Overview of Continuous and categorical analyses of IPAQ-L
Both categorical and continuous indicators of physical activity are possible

from [PAQ-L. In addition, the continuous indicator be presented as median

minutes/week or median M

a continuous score and
presented as medi fiedig WLICS/ Wi k'or m MET-m inutes /week. Median
iv ities, and vigorous-
intensity activities ingéa aif using ! 1 e forn : elow Total scores m ay

also be calculated valking /mad " & sity acti es, and vigorous-intensity

MET values and fo

Occupation domai

Walking MET-min/w ? 1; . ¢ -minutes*walking days at work

activity

Moderate ME’] llllllﬁﬁﬁi;ﬁmﬂg

A

minutes \Ed m
Vigorous ME -mm/week at work = 8.0 * vigorous -intensity activity minutes™®

AREranineang. ...
IR a1 Ingnat

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

oderate intensity activities)

Moderate MET- C o ntensity activity

minutes * nsify d Xw\' | work.
Moderate MET-mlin/syeck/insi T \ lntensity activity

g inside chores.
\c + Moderate yard +

eek s

Walking MET-min/w L_,J-Lﬁ__ .,-Ew ) 'nutes*walking days in leisure

MOderate L}nllllll‘ ‘dd:l-lh‘lllﬂ-'mmi

minutes

ctivity

| ]
Vigorous ME i;‘I-min/week leisure = 8.0 * Vigorous -intenﬂr activity minutes™

Egeyﬁ*m EJ;?S NG
LA EAANNE Y

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.

There are thre 7 ical activity preposed to classified populations as

followed:

Those individ cet criteria f a -~;~ or 3 ate considred
“low” ‘ ﬁ g o \ ‘

Category 2: Moderate

.,g“ AT . .
The pattern of activity-to be cla SIS erate” is either of the following

criteria: B ——— i
a). 3 or meie da a FT' ast 20 minutes per day
J] {

. B TmETRYmT
VTS O by o R

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 le: days achieving a minimum of at

least 1500 MET-min/week

OR
b). 7 or morg u/- binatio vall l ,moderate-intensity or
Vigorous-intensity V1 / ¥ £ 3000 MET-min/week.
Examples 'y A N
MET levels ¥ A ' es/week for 30 min/day, 5 days
Walking at work = VG \ MET-minutes/week
Cycling for transportati MET-minutes/week

600 MET-minutes/week
Vigorous intensity in leisure=8.0 1,200 MET-minutes/week

TOTAL : ﬁ,“: Ik /4 , MET-minutes/week

Moderate yard work =4.0 METs

F’TUEJ’JVIEWI?WEﬂﬂ‘i
’QW]MT’]‘EE’NNW]’W}H’I&B
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Mayuree Leethong-in, MS.
Faculty of Nursing, Khon Kaen University
n Kaen, Thailand 4002
: $66-4-320-2407 Fax: +66-4-334-8301
yuree @kku.ac.th;
ree.Jeethong-in@UCHSC.edu

A D~

Dr. James F. Salli
Department of Ps

‘Faculty of Nursing at
ertation is “A causal

of Alabama at Birmingham. He? vetved permissic n you to translate and use the scale;
therefore, I would like to ask )'.Oll!' ) y dissertation tool. Moreover, I

would like to use the Thai mily & Friend for Exercise

i?'hai respondents,

Sincerely,

Mg

Mayuree I.zethongﬁh.
Visiti hi

F.nclosed A self-address return cnvelt&

0 BT R T am
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Mayuree Leethong-in, MS.
Faculty of Nursing, Khon Kaen University
Kaen, Thailand 4002

320-2407 Fax: +66-4-334-8301

. \‘ . Mayuree @kku.ac.th;

\:\ ‘ ﬁ.leethong-in@UCHSC.edu
September 28, 2007 é_;z ——
Dr. Barabara Resnic;(—‘ ‘
University of Maryl 0ol ofs ’
655 West Lombard Stree |
Baltimore, MD 21208

Dear Dr. Resnic
] . Wy

My name is M _eethong-i am 2 ‘ ulty of Nursing at
Chulalongkom U, ity, Be k, Thailand. The ti ! ). tion is “A causal
model of regular physic

I am developing my fficacy for Exercise
Scale and the Outcome E: eloped by you and your
colleagues. Your questio f-efficacy and outcome

d __,,,, ere translated into the Thai
Harnirz ; ‘ra ctoral student in the School of Nursing
atlheUmverslty of Missouri. Sher@m 0

on from you to translate and use the scale;
therefore, I would like to ask YOW 1,; or my dissertation tool. Moreover, I
would like to use the Thai SﬁT ficacy and the Outcome Expectations of

ExercxseScalq, ystudy Iwwldhkntotranslateanegau from English to
Thai and to ad u ‘-. PAS cultural relevancy for *I [ pondents

Thank you verymiich in advarice. I look forward t

Sincerely,

Mg

Mayuree Leethong-in, ﬁﬂ

ammwmm

aﬁﬁmﬁ’i A AnenaL

{
W CV\»\ “0""‘( L‘(M Mﬂ {‘h '—Bo,‘ﬂ)c....-. {Bsnw(ﬁ

fr'ﬁmﬂ (el ‘.
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Histogram
Dependent Variable: totalpa
40—
30—
>
Q
c
[]
&
e 20—
LL

Mean = -9.61E-16
Std. Dev. =0.979
N=320

Scatterplot

Dependent Variable: totalpa

Standardiz
Value

INEAY

2500.00

0.00 500.00 1000.00 1500.00 2000.00

AR AL

totalpa

Figure 5 Assumption testing: Normality, linearity, and homoscedasticity



AULININTNEINS
AR TUNN NN Y



263

Measurement model testing of positive outcome expectations for physical activity

Pl 0.67

0.62

[*0.50

[*0.55

®0.53

- [%0.64

. =0 68

- [0.54

®0.37

22 =54.34, df= 26, p= 000, Jp° KdF=2-09, GFI= 0.96, RMSEA= 0.06, CFI= 0.99; NFI= 0.97

Figure 6 The me -e mode e PA: Original model

72=29.13, df=24, p= 021, > /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
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Table 6 Analysis result for the POEPA measurement model

Latent variables b SE b bse R’ .
and indicators

Physical 0.79
POE1 0.56 0.31
POE3 0.35
POE4 0.52
POES 0.46
POE9 0.48
Psychologic 0.76
POE2 0.34
POES5S 0.34
POE6 0.48
POE7 0.62
Note: b = factor loadi g, -Shy = star or, R"=Square multiple correlation
ardized oading, * = t-value p <.05

Y

AULININTNEINS
ARIAN TN INYAE
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Measurement model testing of negative outcome expectations for physical
activity

0.73

NOEl | : 0.76 J 0.58
NOE2 0.84* 0.75 0.6

wmwﬂrmwmm

9 -

completely standardized factor loading, * = t-value p <.05
= Construct reliability
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Measurement model testing of self-efficacy for physical activity

S1 =0.43
/ *0.42

=0.44

=0.38

%0.26

[®*0.32

=*0.28

[“0.00

/* Id, =0.06, NFI= 0.98, CFI= 0.99

Ik 4 _
Figure 9 The measure ent me f SEPA: Original model

17 =54.83, df=25, p=0.00

0.4

72=26.56, df=22, p=23 y*/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 b SE b bec R’ .
and indicators

Low obstacles 0.84
SE1 0.53
SE2 0.49
SE4 0.58
SE9 0.65
0.91
SES 0.73
SE6
SE7 0.70
SE8 0.73
High obstaclé§ _ 1.00
SE3 1.00
quage-multiple correlation

Note: b= factor

AULININTNEINS
ARIAN TN INYAE
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Measurement model testing of social support for physical activity

Al [*0.80
A2 *0.43
A3 1.17
A4 *0.89
A5 [*0.84
Ab

*1.33

*1.14

*1.22
*1.03
*0.91
*1.14
*1.08
*1.38
[*0.84
*0.91
*0.74
*0.43
*0.94
*0.99
*0.42
*0.76
Q22 *0.81

A=0.095, NFI= 0.88,CFI= 0.91.
)SPA: Original model

77 =811.93, df=208, p=.00 &
Figure11 T

;(2 =199.42, df= 171, p=.07, ;(2 /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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Table 9 Analysis result for the SSPA measurement model

Latent variables b SE b bse R*  p,

and indicators

Family support 0.80
Al 0.22
A2 0.20
A3 0.11
A4 0.19
A5 0.28
A6 033
A7 0.10
A8 0.24
A9 0.30
A10 0.32
All 0.34
Al2 0.36
Friend support 0.88
Q13 030
Q14 [+ 3 ‘a 27
Q15 - , 67— 045
Ql6 116 0.12 87 075
Q17 . 0.50% 5 0.33
qumwﬁmw Eljjftﬁ
Q20 053* 0.06 0.36

qwg;mﬂm;ummmaﬂ

Note: b = factor loading, SE; = standard error, R’=Square multiple correlation
bsc = completely standardized factor loading, * = t-value p <.05
p. = Construct reliability
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Measurement model testing of Thai environment supports for physical activity

EN1

+0.69

.58

.26

.24

.25

.44

.87

.87

.98

+0.96

PA: Original model

-0.20

EN10

<O.9f

MSEA=0.10, NFI= 0.90, CFI= 0.92

77 =33.27,df=25, p=.13, y’ /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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Table 10 Analysis result for the TESPA measurement model

Latent variables b SE b bse R® p

and indicators

Home environment 45
ENI1 0.39* 43 0.18
EN20.63* 0.39
EN3 0.90* 0.72
0.82
78
0.92
0.44
0.23
1
environment
ENS8 0.57* 43 0.19
ENO9 0.15%* ~0.02
ENI10C é.: —':—::
'", P
Note: b = factor loading , R"™=Square multiple correlation

bSc completely standardized factor loadlng, L= t-value p <.05
P. Censtruct reliability,
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DATE: 9/ 9/2009
TIME: 13:20
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The following/lines were read 0
ANALYSIS\PAMODEL . L88: & & * f**

‘a-

TI Physical A Vit i oldel'i'd

IDA N1=14 NO=320 | 120 A
s A D 4§&=;ﬁ;

SY="D:\DATA ANAL

SE
123456789 A
MO NX=6 NY=8 NK=3 I —4‘ dir: X=| FU,FI GA=FU,F1 PH=SY,FR

PS=DI,FR TE=FU,FI TD=FU.
LE

PA POE NOE SE *ﬂa’”ﬂji”
LK

SS EN AG

1) (LY (7.4) LY(8.4)

LX(1,1) ,
BE 131' BE(2,4) BE(3,4)

FR LX(2,1) LX(%4,2)
GA(1,2)

FR GA(1,3) G
VA 1.00 LX(3,2) 3)

FR TE 2,2 TE3?1§44TE 5 TE 66 TE 7 7

RSy N0,

RTH 42T 21TH26 TH3 8TH14TH15THS55TH 6 6
TH?:?:TH4":’:TH37TH‘6TH35THHfTH44TH4'5‘,,.¢‘I

9 WASINARI TN Y

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
Tl Physical Activity in older Thai people

Covariance Matrix

MNOE LOWSE

PA 192398.09

PPOE 107.87

MPOE 104.58

PNOE -170.11

MNOE -210.47 1.21

LOWSE 506.86 -0.86 4.64
MODSE 628.86 -1.13 3.99
HISE 481 .26 -0.79 2.94
FAM 294 .19 0.52 6.29
FRI -169.84 _ 1.18 0.75
HOME 398. 8¢ -1.11 2.41
NBH 354.02 -0.76 0.97
COoM 193.56 -0.56 0.69
AGE -682.6 0.70 -2.92
Covariance Matri

MODSE NBH

MODSE

HISE

FAM .

FRI -1.37

HOME 11.56

NBH 4.71 7.38
CoMm ‘ { 2.11 2.26
AGE -2,66  -=2.04 0.58 —__1.66—— ;" +1.60 -0.22

Covariance '!.?

COM AGE

4.74
0.56 ¢ £ue.37 o/

COM

AGE - , , ‘

TI Phﬂaucﬂigin o] otjm pjoplel E] ’] ﬂ i
Parameter Specifications

A3 un1Ingna

PPOE
MPOE
PNOE
MNOE
LOWSE 0
MODSE 0]
HISE 0

[eNoNeoNoNoh NoNe]
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LAMBDA-X

FAM
FRI
HOME
NBH
COM
AGE

BETA

PA
POE
NOE

SE

GAMMA

PA
POE
NOE

SE

PHI

PSI

THETA- EPS‘

i u-ﬂ-"J ﬁﬁ W& NENDG o

MPOE

ﬁ\ﬂﬂiﬁuuﬁﬂiﬂﬂ’mﬂu

THETA-EPS

3

HISE

MODSE HISE

MODSE 36
HISE 0 a7



THETA-DELTA-EPS

PA PPOE MPOE PNOE MNOE
FAM 0 0 0 38 39
FRI 0 0 0
HOME 0 46 47
NBH 0 55 56
COM 0 0 62
AGE 0 0 0
THETA-DELTA-
MOD
FAM
FRI
HOME
NBH
COM
AGE
THETA-DELTA
CoM
FAM
FRI
HOME
NBH
COM 64
AGE 0

TI1 Physical
Number of Iteratio

o
LISREL Estimatgm!(Maximum

i

- -
CTILLE\ . lL..Oldelllal0beople
z S

LAMBDA- Y

E’] U YRININGINS

- - 0.604 - -
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PNOE

MNOE

0.72 - -

0.91 - -
(0.10)
8.68



LOWSE - - - - - - 1.78

MODSE - - - - - - 2.25

HISE -

LAMBDA-X

FAM
FRI1

HOME

NBH
COM

AGE

0.10 -0.24
(0.06) (o 06) (0.07)
1.73 6.77

ﬁﬂﬂ?ﬂﬂﬂ?ﬂﬂﬂﬂﬁ
aWﬁmnmumeaa

GAMMA

PA - - 0.19 -0.02
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1.00
-0.75
-3.17

AG

SS

EN

| ;{"_'"-"

0.40

FFHH?%H%TW 19

0.35

AG

12.64

0.76

0.73
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Squared Multiple Correlations for Structural Equations

Squared Multiple Correlations for Reduced Form
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PA

POE

NOE

SE

THETA-EP,

MPOE

PNOE

-4 97 —A 76 7.14

Bugimimnend

ngﬁﬁﬂiﬁumﬂﬂlﬂmﬁﬂ

2 77

HISE - - - - - - - - - - - -

THETA-EPS



MODSE HISE
MODSE 1.27
(0.21)
5.95
HISE - -

Squared Mult

FAM

FRI

HOME -1.14
(0.22)
-5.25
NBH -0.72

_15)"“ (0.16)
-4.85. . -4.38
-0.25

ﬂUEJ’JVIWﬁWEﬂﬂ’f
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-0.50
(o 53)
-0.94

am@»amm NN Y

MODSE HISE

Eam - -

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

COoM

COM AGE
FAM
FRI1
HOME
NBH
CoM 4.54
(0.36)
12.63
AGE - - - -
: !
Squared“Multiple Correlations for X - Variable
Fﬂl =" FRI1 NBH COM AGE

AUBIRTEWEANG

Goodne(s of Fit Statistics

9 W] A0 3 SN 20 8

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 (FO) = 0.040
90 Percent Confidence Interval for FO = (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 (ECVl) = 0.58
90 Percent Confidence Interval for ECVI = (0.54 ; 0.65)
ECVI for Saturated Model = 0.66
ECVI for endence Model = 8.75

Chi-Square for Indepe 1 Degrees of Freedom = 2762.85

.42

T1 Physical Activity

Fitted Covar ————— . —
= A -~ WNoE LOWSE
PA r m
PPOE .65 -
MPOE 0.32
PNO
MO E ' I I ; 4.02
472,69 0.51 0.46 “0.65 -0.81 3.07
400.02 0.74¢  0.68  0.21 6.
~72.71 ~0.14 12
com N5 0.
AGE  -565.25 ~0.30 “0.27 o 38 0.48 -2.30

Fitted Covariance Matrix

MODSE HISE FAM FRI1 HOME NBH
MODSE 6.35
HISE 3.88 6.00

FAM 5.71 4:37 63.41
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Largest Fitted Residual

FRI
HOME
NBH
COM
AGE

Fitted Covariance Matrix

PPOE
MPOE
PNOE
MNOE
OWSE
ODSE
HISE
FAM
FRI
HOME
NBH
COM
AGE

-1.04
2.82
1.53

-0.11

-2.27

0.79
2.65
1.19
0.08
1.74

02
). 39

Fitted Reﬁ

u-&y’mﬁmw'm‘s

ian F

ysStatistics,
est ; Re

-0.63

ed Resi

Stemleaf Plot

ua

0.30

0. 13

25.50 69.21

2.78 1.09 11.25
-0.12 0.91 4.34
-1.18 0.21 1.03
2.30 4.59 0.39

0.04
-0.02
-0.06
0.02
0.60
0.96
-0.09
-0.14
-0.33
0.23

\‘ 0.31

41 - 0.37
-0.25
-1.72 -2.93 %

1.08
-1.99
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-0.03
-0.03
-0.13
-0.44
-0.24

-0.63

0.32
0.56
-0.55
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1]
1]
2|
2]
3]
3]
4]
4]
5]
516
LOWSE
PA
PPOE
MPOE
PNOE
MNOE
LOWSE -0.56
MODSE -0.45
HISE -1.47
FAM -1.05
FRI -0.35
HOME 1.53
NBH 2.41
CoM 2.95
AGE -1.95
NBH
MODSE
HISE
FAM
FRI
HOME
NBH 3.24
CoM 4.08
AGE -0.95

Standardized Residuals

@ TEITUNI NN

Summa tatistics for Standard zed Re5|duals

QW@MF%WEN%TJWEH@ d

Stemleaf Plot

- 317

- 3]400

- 2]9885

- 2133311100
- 118876655
- 1]3100000
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- 0]9999887666555
- 0]44433322

0]11333444

0]5566666899

1]0011224

1155679

2101233344

2]5556689

3|223

3167788

4]1
Largest Negative S
Residual for
Residual for
Residual for
Residual for
Residual for
Residual for
Residual for
Largest Positive 8
Residual for PA#a
Residual for MNOE a
Residual for {OME
Residual for & NBH
Residual for = 3
Residual for )
Residual for oM
Residual for CO\
Residual for C@
Residual for GOM a
Residual for OM &
Residual for COM

—————

T1 Physical Activity in ‘J':;;?J-‘_u‘,'
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PA ,.
PPOE 01 , ; 0.11 J
MPOE 005 - - -0.15 ~0.10
PNOE -o 06 0.05 o 0.01
MNOE ~0.06 -0.02

ﬁum ARHVENEINS

ompletely Standardlzed Expected Change for LAMBDA-Y

QW@;\N‘D‘??UN

MPOE -

PNOE —O. 0.05

MNOE 0.06 -0.05

LOWSE 0.03 0.07

MODSE -0.02 -0.11

HISE -0.01 0.07 0.05 - -

Modification Indices for LAMBDA-X



SS

FAM - -

FRI - -

HOME 0.10

NBH 0.68
COM

AGE

FAM
FRI
HOME
NBH
COM
AGE

FAM
FRI
HOME
NBH
COM
AGE

FAM
FRI

HOME <. 2003 - —  _0.04

NBH
CcoM fo.
AGE 0179

Modifi ilion Indices for BETA

@ﬂﬂ?‘ﬂﬂﬂ‘iﬂﬂﬂﬂ‘i

12.72

’QWTWH?EHANWI’W]EJ’I&U

POE 1.09
NOE -0.07
SE 1.83

Standardized Expected Change for BETA

PA

0.19

0.07

POE

0.02

0.07

NOE

Or LAMBDA-X
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PA - - - - - - - -
POE 1.09 - - - - _ -
NOE -0.07 - - - - -
SE 1.83 0.07 0.07 - -

PA
POE
NOE

SE

PA
POE
NOE

SE

Modification Indices for PSt

gUEIBNINNg
ARTEETTAIEN I N4

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. 0.08 - -
MODSE 0. 0.88 0.22

HISE 1.65 ' | lolog . 0.43 2.57

PA
PPOE
MPOE
PNOE 4 - : ,
MNOE ' ‘ o \ ‘ - -

LOWSE . o~ 0200 0.02 - -
MODSE . L0 a [ < b N -0.08 0.11
HISE .06 4 : \No0%g 0.06 -0.27

PA
PPOE 0

MPOE o 02 - - - -

PNOE -

M —

LO ‘ »1 - -
MO 3 0.02
H o 1 o. 2 -0.05

Completely Standardlze‘ Expected Chanhfor THETA-EPS

qmmmm YR1INYAY

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 - - - - - - - - - - - -
CcoMm 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

FAM
FRI
HOME
NBH
COoM
AGE

FAM
FRI
HOME
NBH
COM
AGE

FAM
FRI
HOME
NBH
COM
AGE

LOWSE
FAM
FRI1

HOME - - - - - - - - - - -

MODSE HI SE‘

’QWST]NH?WNW]’JWEJ’IQB

OME
NBH
COM 0.03 0.01
AGE 0.02 0.01
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Modification Indices for THETA-DELTA

FAM - -
FRI1
HOME
NBH
COM - -
AGE 0.38 - -
Expected
COM AGE
FAM
FRI
HOME
NBH
COM - -
AGE -0.47 - -
Comple A-DELTA
COM AGE
FAM
FRI
HOME
NBH
CoM - -
AGE -0.03 - -
Maximum Modification Ind ement ( 4, 1) of BETA
TI PhyS|caI 3
Factor Scores Reg
ETA =
|-|l
PNOE ”J MNOE LOWSE
0.00 O 00 0.00 0.00 0.00
POE 1.56 0.21 0. 12 0.03
1r] 1”' ﬂ 0.04
MODSE HISE‘ FAM ﬁFRl HOME U NBH
] ll OE I E
-0. 08 -0.02 —O 02 0 01 O 08 0 07
0.23 0.09 0.00 0.00 -0.16 -0.08
ETA
COM AGE
PA 0.00 - -
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NOE -0.01 0.00
SE 0.06 0.01

KSl

SS

AG

PA 432.26
PPOE - -
MPOE
PNOE
MNOE

LOWSE
MODSE
HISE

LAMBDA-X

NBH - 1.904 -

QWﬁﬁ\iﬂ‘iﬁJNWl’mﬁl’lﬁU

PA - - 0.10 -0.24 0.49
POE - - - - - - 0.49
NOE - - - - - - -0.52

SE - - - - - - - -
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GAMMA

PA
POE
NOE

SE

SS EN
PA
POE
NOE
SE
SS 1.00
EN -0.33 1.00
AG -0.47 0.03

Correlati

AG

)

PA ‘- y

POE i
NOE 0.17
SE J 32 -

T1 Physical Actlv‘ty in older Thai people

“RHTINDNINGIN

wammmummmaﬂ

PNOE

MNOE - - - - 0-84 - -
LOWSE - - - - - - 0.83
MODSE - - - - - - 0.89
HISE - - - - - - 0.70

LAMBDA-X

SS EN AG
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FAM
FRI
HOME
NBH
COM
AGE

PA
POE
NOE

SE

PA
POE
NOE

SE

ss EN
PA
POE
NOE
SE
SS 1.00
EN -0.33 1.00
AG -0.47 0.03

AG

PSl
Note: Thl‘ ix is diagonal.
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HISE - - - - _ - T T



296

THETA-EPS
MODSE HISE
MODSE 0.20
HISE - - 0.51

FAM
FRI
HOME
NBH
COM
AGE

FAM
FRI
HOME
NBH
COM
AGE

FAM
FRI
HOME
NBH
COM
AGE

-
0.21

P
POE

RUBIBININGINT

Total am Indirect Effects

ARTEE TR I Inenan

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

Indirect Effe _-

PA

POE

NOE

SE

Total

PA

RO, e —

NOE

(0.08)
-6.79

ﬁumwﬂmwmm

Larg t Eigenvalue of B*B" aftablllty Index) is 0.779

’QW’lﬁﬂﬂ‘imﬁJﬂﬂ’mﬂ’lﬁﬂ
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Indirect Effects of ETA on ETA

PA

POE

NOE

SE

PA

PPOE

MPOE

PNOE

MNOE

WEUHQﬂﬂﬂiWﬁ%ﬂi
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Indirect Effects of ETA on Y

PA

PPOE

MPOE

PNOE

MNOE

LOWSE

MODSE

HISE

PPOE =0:.09
(0 02

ﬁumwﬂmwmm
aﬁ’iae&mmummmaﬂ

MNOE -0.15
(0.03)
-5.32

LOWSE 0.57 - - - -
(0.10)

5.78



MODSE 0.72 - - - -
(0.12)
6.15

HISE 0.55 - - - -
(0.09)
5.83

T1 Physical Activit

Standardized Total &

Standardized

PA
POE
NOE

SE

PA
POE
NOE

SE

edad s ).
Standardized Tot __'Eé fects-
. 1
PA  AYF
POE ‘EE;» .
NOE -pI - s ':-i-

SE i 1]

Standardlied Indirect Effects of ETA on ETA

?JHET’JWEJ‘H?W&?WS

_ & _
W HERFEHRAITINA Y

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
PPOE
MPOE
PNOE
MNOE

LOWSE
MODSE
HISE

PA
PPOE
MPOE
PNOE
MNOE

LOWSE
MODSE
HISE

PA
PPOE
MPOE
PNOE
MNOE

LOWSE
MODSE .
HISE - - -

Standardiﬁ(ﬂtal Effects of lﬁyon Y

ULIVYNINDING

PP 0.09 - -
MPOE 0.09 - -8 - - e Q/
- —0s 120 - v
E 0.1 - ; T
\_ WSE | 5 17X, ,
‘1 MODSE - 0.7 - - - - ‘ ‘
I 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
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