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ABSTRACT
pregnancy is beneficial for women’s physical angcpslogical health. However, it has a

to many barrier factors. The purpose of this ceexgional descriptive study was to exan]
the relationships, based on the Theory of Plannalthi@ior's constructs, among indirect g
direct attitudes toward physical activity, indireamd direct subjective norms, indirect 3
direct perceived behavioral control, intention, agsical activity behavior during the secg
trimester of pregnancy. A path analysis was usedestmate the parameters of {
hypothesized causal model. The sample of this stushsisted of 272 preghant women
Maharaj Nakorn Chiang Mai Hospital and the Healtbnkotion Hospital. Statistical analys
for descriptives and path analysis were conductedding SPSS version 11.5 and LISR
8.53 programs.

The results indicated that indirect attitude towafd/sical activity § = 0.13,
p < .01), indirect subjective norng (= 0.24,p < .001) and indirect perceived behavid
control @ = 0.18,p < .001) had a significant positive indirect infhees on intention vi
attitude, subjective norms, and perceived behalvamatrol, respectively. Attitude, subjecti
norms, and perceived behavioral control had a fogmit positive direct influence on intentig
(B =0.14,p< .01; B = 0.26,p < .001;p= 0.20,p < .001, respectively). Indirect subjecti
norms, subjective norms and perceived behavioratrabeach had a significant positi
indirect influence on physical activity behavioawntention § = 0.03,p < .05;p = 0.04,p < .05;
B = 0.03,p < .05, respectively). Intention had a significarsive direct influence o
physical activity behavio}(= 0.14,p < .05).

empirical explanation of women’s physical activiighavior during the second trimester|
pregnancy. These findings enhance a better unddistaand add to the knowledge basq
the Theory of Planned Behavior for developing appete intervention programs in tl
future.

KEY WORDS: PREGNANT WOMEN / PHYSICAL ACTIVITY / INENTION /
THEORY OF PLANNED BEHAVIOR'S CONSTRUCTS
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At present, various studies have confirmed thatleggphysical activity during

been found that most women significantly reducér thieysical activity during pregnancy due

The findings partially supported the Theory of Plath Behavior by providing gn
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CHAPTER|
INTRODUCTION

Background and Significance of the Study

The Ninth National Health Development Plan (2002&)0in Thailand
presented a clear vision of the people-centeretbapp. One important elemeuitthe
national health agenda had focused bliedlth Promotiofl. Health promotion was a
key strategy for the sustainable health developmehtindividuals, families,
communities, and societies. One recommended actixas to form a group of people
or a club for health promotion in order to perforarious activities that would
enhance participants’ health through exercisingingaproper diet, and creating
environmental changes. A key success indicatocatdd that more than 50% of the
populations aged over 6 years perform exercisepgsopriate to the age group.
Particularly, pregnant women had been encourageddrcise at least three times per
week (Ministry of Public Health, 2001).

The prevalence rate of participations in physmetivity of Thai people
had increased from 21.3 in 1987 to 30.7 perceh®Bv. However, the national survey
in 2001 reported that while 24.2 percent of theiTgeople aged 15 years and older
performed regular physical activity, only 19.3 parc of women performed their
exercise at least 30 minutes per day per week,tdetge numerous projects designed
to promote physical activity (National Statisticaffice, 2001; Wibulpolprasert, n.d.).
Similarly, according to the study of Kritpet (2001he prevalence rate of people in
Bangkok participating exercise and sport was apprately one-fourth (21.06%).
Of this proportion, 61.19% (male 38.15% and fen28d)4%) exercised, and 24.72%
(male 18.61% and female 6.11%) played sport. Aalthlly, the National Statistical
Office (2004) surveyed the Thai population agedatid over participating in exercise
behavior in the North-east, Centre, North and Sadtihailand, and Bangkok, and
found the prevalence rate was 31.8%, 19.6%, 181962, and 15.2%, respectively.
The total prevalence rate of Thai people aged Hlaawer, who exercised one month
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before interviewing was only 29.1 percent. Of thgure, it was found that males
(55.9%) participated in exercise behavior more tfeanale (44.1%). However, these
findings revealed that the Thai population wag ekkrcising at a low level, and there
was no survey of the national prevalence rate efpant women.

Physical activity, as a complex behavior, is definas “any bodily
movement produced by skeletal muscles that raswdnergy expenditure above the
resting level” (Casperson, Powell & Christenson, 1985). Physacaivity could be
classified by the context in which it occurred imtihg leisure time, occupation,
housework, and transportation. These activitiesldcaequire light, moderate, or
vigorous effort.

Leisure-time physical activity (LTPA) was definess “an activity
undertaken in the individual’s discretionary tinfet leads to any substantial increase
in the total daily energy expenditurahcluding sports, exercise, and recreational
activities (Bouchard & Shephard, 1994; Pender, Mugh & Parsons, 2006). Exercise
is defined as “physical activity that was plannsttuctured, repetitive, and purposive
in the sense that improvement or maintenance ofoomeore components of physical
fithness was an objective” (Casperson et al., 1988rnatively, exercise is leisure-
time physical activity conducted with the intentiohdeveloping physical fitness (U.S.
Department of Health and Human Services, 1999).

Transportation is referred ttaking or moving from one place to another
by such means as walking, riding, and drivin@'ccupation is referred ttasking job
to be undertaken regularly”Owing to advanced technology, people tend to use
automobiles, computers, and electronic communicatiwhich decrease daily physical
activity. Moreover, energy expenditures requireddomestic activities also decrease
due to using technological electronic devices saslautomatic, clothes washers and
dryers, dishwashers, self-propelled vacuum cleanansl powered lawn mowers
(Haskell et al., 2007; Haskell, Blair, & Bouchaf07).

The Centers for Disease Control and PreventionQ)Cénd the American
College of Sports Medicine (ACSM) has recommendee accumulation of 30
minutes or more of moderate-intensity physical\étgtion most, and preferably all
days of the week. Moderate intensity requires thmedive metabolic equivalents
(METS) (Artal, O'Toole & White, 2003). The CDC-ACSMIso recommends that
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more intense exercise performed in 20-60 minutsi@es on three to five days a week
results in higher levels of physical fithess. Basadhe growing evidence of physical
activity benefits in pregnancy, the American Collegpf Obstetricians and
Gynecologists (ACOG) (2002) suggested that, in dbsence of either medical or
obstetric contraindications, pregnant women shaidd adopt this recommendation.

Regular physical activity not only contributes itigsly to people’s physical
and psychological health but also reduces thek af developing cardiovascular,
hypertensive and metabolic diseases (Dishman, H&atWashburn, 2004; U.S.
Department of Health and Human Services, 1999).ntdaance of regular physical
activity was largely dependent on sources of petisand social motivation within a
person’s day-to-day environment (Pender, MurdaugRasons, 2006). As a result,
performing physical activity is essential for woneren though they are pregnant.

In the past, many pregnant women discontinuedopeihg physical
activities because they feared of potential comgilbms for both mother and fetus
(Artal et al., 2003). However, various studies awnfthat physical activity during
pregnancy is beneficial for women. These positiffectes include greater sense of
well-being, increased energy, improved self-imaggroved sleep, increased sense of
control, improved self-esteem, decreased depressieareased backaches, better
weight control, improved appearance and posturkamred strength and endurance
(Brayshaw 2003; Clarke, Gross & Psychol, 2004; Dewéh Hausenblas, 2003;
Ezmerli, 2000; Larsson & Lindqvist, 2005; Rankirf§02). Shorter labor and fewer
obstetric interventions have also been reportedredbeer, pregnant women who
exercise regularly tend to continue it throughdwg postpartum period (Brayshaw
2003; Ezmerli, 2000; Larsson & Lindgvist, 2005; r&feld, 1997). Leiferman and
Evenson (2003) found that women who failed to eegag regular leisure-time
physical activity before and during their pregnamere more likely to give birth to
low birth-weight babies compared with those who aerad active. Furthermore,
previously active women who stopped physical afgtiduring pregnancy were more
likely to give birth to low birth-weight or very Vo birth-weight babies than those who
remained active throughout pregnancy.

Interestingly, epidemiological studies show thatygical activity might

improve glycemic control in gestational diabetespezially in obese women. This is
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congruent with Dempsey et.al. (2004) who reported tecreational physical activity
performed before and/or during pregnancy was aatsmtiwith risk reduction of
gestational diabetes mellitus (GDM). Likewise, Raydwilliams, Lee, Miller and
Sorensen (2006) studied perceived a correlatiowd®st exertion in physical activity
and risk of GDM. The results showed that the rigkgestational diabetes was
markedly lower for women who reported very streraiumaximal exertion in usual
activities during the year before pregnancy veihuse who reported negligible or
minimal exertion. There was a direct inverse relatbetween perceived exertion and
risk of gestational diabetes. Furthermore, physacdivity could reduce incidence of
pregnancy induced hypertension (PIH), a seriougmal-fetal disease (Weissgerber,
Wolfe & Davies, 2004). Occupational and leisuredinphysical activity was
associated with a reduced incidence of preeclam@Aiaissgerber, et al., 2004).
Sorensen et al. (2003) found that women who engamgady regular physical activity
during early pregnancy, compared with inactive womexperienced a 35% reduced
risk of preeclampsia. Those who engaged in lighthoderate activities experienced a
24% reduced risk of preeclampsia. Moreover, remeal physical activity performed
during the year before pregnancy was associatedh wimilar reductions in
preeclampsia risk.

Despite recognized benefits, most women decretisd engagement in
physical activity and some of them stopped exergisluring pregnancy. Zhang and
Savitz (1996) reported that nearly 60% of pregmesrnen in the U.S. were sedentary.
Similar or higher proportions of non-exerciser wesgen in other countries. For
example, Piravet and Saksirinukul (2001) reported 58% of Thai pregnant women
did not exercise.

Rutkowska and Lepecka-Klusek (2002) studied thke mf physical
activity in preparing women for pregnancy and dalyin Poland. They reported that
before pregnancy, most of the women willingly spémeir free time in active
recreational activities, but they significantly uvegd their physical recreation during
pregnancy. In addition, Ning et al. (2003) reportieat active women who continued
to exercise during pregnancy decreased intensidydamation of exercise compared
with the year before pregnancy. With regard toghely of Clarke, Rousham, Gross,
Halligan, and Bosio (2005), the findings showed tham 16 to 34 weeks of gestation,
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the mean of self-reported daily activity level waeclined significantly. The mean of
recreational activity ratio decreased significarttigtween 25 and 38 weeks but no
significant changes were observed in the mean ofedtic activity ratio. Similarly,
Rousham, Clarke and Gross (2006) found that thenraea4h physical activity levels
decreased significantly from second to third triteesas assessed by self-report
interview and accelerometry.

There were many factors associated with discomgnwr declining
physical activity during pregnancy. Barriers to aging in physical activity included
having children (in multiparas), less education &wl household incomes; having a
prepregnancy BMI ot 25; a higher weight gain in pregnancy; and someeasg
pregnant and neonatal outcomes (Hinton & Olson128bttola & Campbell, 2003;
Piravet & Saksirinukul, 2001)Similarly, Downs and Hausenblas (2004) studied
perceived behavioral control and found that thetrobrbeliefs obstructing exercise
during pregnancy were physical limitations or resions, tiredness/fatigue, time
limitation, weight gain, caring for other childrefear of harming self and baby, bad
weather, and no motivation/ feeling lazy. Additibpapregnancy was associated with
several physiologic changes; thus, responses tocisgewere different between
women in the pregnant and nonpregnant states (Hzrn2@00). Rutkowska and
Lepecka-Klusek (2002) reported that physical aigtiaf Polish women dramatically
changed during pregnancy due to lack of knowleaganding the benefits of physical
activity and their own abilities. Only a few Polisfomen perceived the benefits of
physical activity in maintaining and improving theiwn health.

Moving to the Thai pregnant women context, it veagdent that there
were several factors inhibiting regular exercis@sMTrhai pregnant women now work
outside the home and perform housework as well.sTkey could not engage in
recreational physical activity because of havimgited time and being too weary to
exercise. Moreover, a number of researchers reptine Thai pregnant women were
also lack of knowledge. They did not know how togage in physical activity
properly as a part of their daily life. Some Thaimen were afraid that exercise might
be harmful to their fetus. Additional barriers terfprm recreational physical activity
were protruding abdomen and lack of suitable pldoesvalking (Patanavanichnun,
2000; Thanomroop, 2000; Wiriyawattana, 2002).
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Currently, the type and the amount of physicaivagtfor Thai pregnant
women are based on recommendations from Westerntrggsi Little was known
about factors that found in the Western literatemaild be generalized to Thai
pregnant women. The differences in culture mightehmfluence on the way those
individuals participated in physical activity.

Developing appropriate interventions to increasgsyral activity levels in
Thai pregnant women are needed for future. Thuderstanding pregnant women’s
thoughts, feelings, and beliefs regarding physawivity is foundational to develop
further effective interventions. However, thereaiscarcity of studies that provide
sound descriptions of the Thai physical activityntext; therefore, the study of “A
causal model of Thai women'’s physical activity dgrsecond trimester of pregnancy”

by using the framework of the Theory of Planned &&br was proposed.

Theoretical Framework

Several theoretical approaches have been develtpeapiide physical
activity research. The Theory of Planned Behavid?R) is one of the most widely
used for understanding physical activity, espegialithe exercise domain (Biddle &
Nigg, 2000; Hagger, Chatzisarantis, & Biddle, 2002)

The TPB is a belief-based social cognitive thet@yeloped by Ajzen (1991)
to understand and predict human behavior base@aplgis intentions (motivation/plan)
to perform or not perform a behavior. Most reporttddies supported the TPB as
applied across various behaviors, including physictvity and consumption behavior.
It indicated that all antecedents (attitude, subjecnorm, and perceived behavioral
control) had been found to be significant pred&iirbehavioral intention.

The TPB was actually derived from the Theory oagned Action (TRA)
which was limited to the prediction of such behaviander full volitional control;
therefore, Ajzen (1985) integrated the concept efceived behavioral control to
explain and predict behaviors under partial vatiibcontrol (Ajzen, 1985; Ajzen,
1991). The TPB postulated that even though indadsluattitudes and/or subjective
norms were positive, if individuals perceived thrasources or capabilities were
limited, their intentions to perform certain belagi might be weak (Ajzen & Madden,

1986). In other words, despite positive attituded/ar subjective norms, individuals
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might have low intentions to execute behaviors twuneir perception of having little
control over performing the behavior.

While attitudinal and normative components indiednfluenced on
behavior through intention, perceived behaviorahtcm might influence behavior
either directly or indirectly. The direct effect @lerceived behavioral control on
behavior occurred in cases where actual contrah-gnotivational factors) over the
behavior was low. Additionally, the direct effedtmerceived behavioral control was
significant when the perceptions of control ovex behavior were realistic or accurate.
On the other hand, the indirect effect of perceilsetiavioral control occurred under
conditions where the perceptions of control had ivatibnal implications for
behavioral intention (Ajzen, 1991).

Intention represented people’s strategy for cagyomt an action, and it
was the central determinant of their behavior. ihiten was determined by attitude,
subjective norm, and perceived behavioral con&tiltude was a person’s positive or
negative evaluation of performing a behavior. Sciibje norm was the perceived
social pressure from significant others to engageob engage in a behavior. Finally,
perceived behavioral control was a person’s peeckease or difficulty in performing
a behavior. Consequently, the main TPB propositi@s that people intended to
engage in a behavior when they evaluated it pedtiattitude), believed that
significant others wanted them to participate i(sitbjective norm), and perceived it
to be under their control (perceived behavioraltimp(Downs & Hausenblas, 2003).

Ajzen and Fishbein (1980) suggested that a measfubehavior should
include four elements: action, target, context, #inte. For an accurate prediction,
it was important that a measure of behavioral itm@nincorporated the identical
elements of that behavior. Furthermore, intenti@s &ble to change over time, and a
measure of intention taken some time prior to olzden of the behavior might differ
from the intention at the time that the behaviorsvedserved. The longer the time
interval between the measurement of intention agldabior, the less accurate the
prediction of the behavior (Ajzen & Fishbein, 1980herefore, to obtain an accurate
prediction, it was important to measure intentisrckbse as possible to the behavioral

observation.
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The TPB has been tested among Western pregnanemva@nd other
populations. The literature suggestes that the €Rfaines physical activity well.
However, there is a lack of knowledge regarding #uequacy of the TPB in
explaining physical activity among Thai pregnantnvem. Therefore, it was advised
that the TPB should be examined for cultural appadgness prior to its application in
Thai culture.

Thus, this study examined the relationship amdreg TPB’s constructs,
including attitude toward physical activity, sulijjge norm, perceived behavioral
control, intention, and physical activity duringcead trimester of pregnancy among
Thai women. The theoretical framework of TPB (Fayd) was tested for the capacity

to predict physical activity behavior in pregnancy.
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Resear ch Questions

1. What are the relationships among the TPB’s tcoas including
indirect attitude toward physical activity, inditexsubjective norms, indirect perceived
behavioral control, attitude toward physical adyivisubjective norms, perceived
behavioral control, intention, and physical activin pregnant women during the
second trimester?

2. How effective are the indirect and direct meaments of the TPB’
constructs in predicting women’s physical actividyring the second trimester of

pregnancy?

Pur pose of the Study

The purpose of this study was to examine the iogighips among the
TPB’s constructs, including indirect attitude towaphysical activity, indirect
subjective norms, indirect perceived behavioral ti@dn attitude toward physical
activity, subjective norms, perceived behaviorahtool, intention, and physical

activity of pregnant women during their second &ster.

Hypotheses

As for pregnant women during their second trimgstbe research
hypotheses for this study were stated as the fatigw

1. Indirect attitude toward physical activity, irett subjective norms and
indirect perceived behavioral control have a pesitndirect influence on intention via
attitude toward physical activity, subjective normaed perceived behavioral control,
respectively.

2. Attitude toward physical activity, subjectiveorms and perceived
behavioral control have a positive direct influeoceintention.

3. Indirect attitude toward physical activitydirect subjective norms and
indirect perceived behavioral control have a pwsitindirect influence on physical
activity via attitude toward physical activity, gabtive norms, perceived behavioral

control, and intention, respectively.
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4. Attitude toward physical activity, subjectiveorms and perceived
behavioral control have a positive indirect influeron physical activity via intention.
5. Intention and perceived behavioral control éhaar positive direct

influence on physical activity.

Definition of Terms

The conceptual definitions for the TPB’s constrastapplied to physical

activity during pregnancy were described below.

I ndirect Measures

Indirect Attitude toward Physical Activity

Indirect attitude toward physical activity were raeged by a salient set of
behavioral beliefs multiplied with outcome evaloas. The total score ranged from
12 to 300.

Behavioral beliefs were constructed from beliefgl a&valuation items
regarding physical activity during pregnancy agsfrom an elicitation interview, and
developed by the researcher. Behavioral beliefssweeasured by the Behavioral
Beliefs Questionnaire (BBQ) using a 5-point Likgmbe scalg1l = very unlikely to 5
= very likely) of the 12 behavioral beliefs, and higher scorelicated more positive
beliefs to perform physical activity during pregogn

Outcome evaluations were measured by the subjemstaluation of
consequence of performing physical activity durprggnancy. Outcome evaluations
were measured by the Outcome Evaluations Quesiten(@EQ) rating on a 5-point
Likert-type scale(1 = very unimportant to 5 = very importangf 12 outcome
evaluations. These items were developed by theargser based on an elicitation
interview, and higher scores indicated more pasitioutcome evaluations in

consequence of performing physical activity duipmggnancy.

Indirect Subjective Norms
Indirect subjective norms were measured by a setoomative beliefs
multiplied with motivation to comply. The total seoranged from 6 to 150.
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Normative beliefs were assessed by the strengtisigfificant others
beliefs about whether the subjects should perfdngsisal activity during pregnancy,
and measured by the Normative Beliefs Questionn@if@Q) rating on a 5-point
Likert-type scalg1 = definitely not true to 5 = definitely tru@f 6 normative beliefs.
These items were developed by the researcher lmsead elicitation interview, and
higher scores reflected greater influence by tlegmant women’s significant others.

Motivation to comply was assessed by the corredipgnmotivation to
comply with what the salient referents want thejescts to perform physical activity
during their pregnancy, and measured by the Matmato Comply Questionnaire
(MCQ) rating on a 5-point Likert-type scal@ = not at all to 5 = very muchdf 6
motivation to comply. These items were developedtt®y researcher based on an
elicitation interview, and higher scores reflecg@ater influence by the pregnant

women'’s significant others.

I ndirect Perceived Behavioral Control

Indirect perceived behavioral control was measilbgda set of control
beliefs multiplied by the perceived power. The ltstore ranged from 15 to 375.

Control beliefs were assessed by the correspongidgments of the
situation, whether it was easy or difficult to merh physical activity during
pregnancy, and measured by the Control Beliefs fummire (CBQ) rating on a 5-
point Likert-type scal€l = very difficult to 5 = very easygf 15 control beliefs. These
items were developed by the researcher based eficaation interview, and higher
scores reflected greater control beliefs to perfphysical activity during pregnancy.

Perceived power was measured by the corresporjdoigment of the
likelihood to perform physical activity when thecilitating or inhibiting factors
identified as 15 item, and measured by the PerdeRewer Questionnaire (PPQ)
rating on a 5-point Likert-type sca(& = very unlikely to 5 = very likely)The PPQ
was developed by the researcher based on an &bigiiaterview, and higher scores

reflected greater perceived power to perform platsctivity during pregnancy.
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Direct M easures

Attitudetoward Physical Activity

Attitude toward physical activity was an individigapositive or negative
evaluation of performing a given behavior (AjzerF&hbein, 1980).

Operationally, attitude toward physical activityasv measured by the
Attitude toward Physical Activity Questionnaire (A®) using a 5-point semantic
differential bipolar scale (range frofin= very negative to 5 = very positive) of nine
items. The scale consisted of adjective pairs asggshe instrument aspect and the
affective aspect of attitude. The APAQ was developg the researcher based on
Ajzen (2002) and an elicitation interview. The heghscores indicated the more

positive attitude toward physical activity duringggnancy.

Subjective Norm

Subjective norm was the perceived social pressora significant others
to perform or not perform a given behavior (Ajzerr&hbein, 1980).

Operationally, subjective norm was measured by Shéjective Norm
Questionnaire (SNQ). This scale was determined byuaitem rating on a 5-point
Likert-type scalg1 = strongly disagree to 5 = strongly agree), and developed by the
researcher based on Ajzen (1991) and an elicitatiterview. The higher scores
indicated greater influence of the significant eshen performing physical activity
during pregnancy.

Per ceived Behavioral Control

Perceived behavioral control was an individualexgeption of ease or
difficulty in performing a given behavior (Ajzen Bishbein, 1980).

Operationally, perceived behavioral control was asueed by the
Perceived Behavioral Control Questionnaire (PBCID)s scale was determined by a
three-item rating on a 5-point Likert-type scéle= very difficult to 5 = very easy;
and 1= strongly disagreeto 5 = strongly agree), and developed by the researcher
based on Ajzen (1991) and an elicitation interviétwe higher scores indicated greater

perceived behavioral control over performing phgbkactivity during pregnancy.
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I ntention

Intention was the likelihood of an individual's mattion to perform or
not perform a given behavior (Ajzen, 1991; Ajzerri&hbein, 1980).

Operationally, intention to engage in physicaliaigt was measured by
the Intention Questionnaire (INTQ). This scale waseloped by the researcher based
on Ajzen (1991) and an elicitation interview. Thlicale consisted of an eight-item
rating on a 5-point Likert-type scalé =definitely do not to 5 = definitely do; and 1 =
definitely not true to 5 = definitely trueThe higher scores indicated greater intention

to perform physical activity during pregnancy.

Behavior

A specific action relevant to a function of saliemfiormation, or beliefs,
was performed by an individual (Ajzen, 1991; AjZifrishbein, 1980).

Operationally, women’s physical activity during teecond trimester of
pregnancy was measured with the Pregnancy Physitizity Questionnaire (PPAQ).
This scale was translated into Thai and modifiednfthe questionnairgeveloped by
Chasan-Taber et al. (2004). It was a semi-quangtajuestionnaire that asked the
subjects to report the time spent participating 28 activities including
household/caregiving (14 activities), occupatioix @ctivities), sports/exercise (five
activities), and transportation (three activitiedjor each activity, the subjects were
asked to select the category that best approxintagesmount of time spent in that
activity per day or week during the second trimesteregnancy.

In summary, the purpose of this study was to erantihe relationships
among the TPB’s constructs, including behaviordiefe normative beliefs, control
beliefs, attitude toward physical activity, subjeet norms, perceived behavioral
control, intention, and physical activity of womering their second trimester of
pregnancy.

The expected benefits from this study allow thseascher not only to
better understand physical activity behavior of vweonduring their second trimester of
pregnancy but also to develop the effective intetie@ programs in the future in

order to promote active lifestyles among Thai peggrwomen.
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CHAPTER I
LITERATURE REVIEW

This research will examine the predictors of wommgshysical activity
during the second trimester of pregnancy. The ThebiPlanned Behavior provides
the framework for this study. To date, its applmatamong various populations of
pregnant women is narrow and it has not been extypgested across cultures. In
this chapter, to better understand the construgtportance for the study of Thai
pregnant women’s physical activity, the followirgpics are reviewed.

1. Physical, physiological, and psychological desduring the second
trimester of pregnancy

1.1 Maternal considerations

1.2 Fetal considerations

1.3 Physical, Physiological, and Psychologicahitjes related
to Physical Activity

2. Physical activity and pregnancy

2.1 Definition of physical activity

2.2 Prevalence of physical activity among pregmamen

2.3 Benefits of physical activity during pregnanc

2.4 Recommendation of physical attiduring pregnancy

3. Theoretical framework and empirical studies

3.1 Construct of the Theory of Planned Behavior

3.2 Empirical Studies of the Theory of Plannechd@eor in
physical activity
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1. Physical, Physiological, Psychological, and Fetal Changes During
the Second Trimester of Pregnancy

Pregnancy is an eventful period in a woman’s lieom the moment of
conception through the postpartum period, significghanges occur in the pregnant
woman’s body. However, it is considered a normampgorary, physiologic process
that affects the woman physically and emotiondllyring this complex process it is
necessary to support and nourish the fetus ancefmape the woman for childbirth and
lactation (Novak & Broom, 1999; Rankin, 2002; Thauap, 1995; Walsh, 2001). For
this reason, pregnancy is distinguished by a nurobghysiological and endocrinal
adjustments, directed toward the creation of aninm@t environment for the
developing fetus. Every organ in the expectant ero#s well as her personality is
involved in this complex process. A total periodgpodégnancy is around 40 weeks (280
days), though pregnancy lengths between 38 andeéRsare considered normal.

The period of pregnancy can be divided into tlegeal parts of 13 weeks
each. The first 13 weeks of pregnancy are generafrred to as the first trimester.
The second trimester begins with théieek of gestation through the end of th& 27
week. The third trimester of pregnancy begins a 28" week through delivery
(McKinney, James, Murray & Ashwill, 2005).

During the second trimester of pregnancy, an egm¢another’'s body
continuously changes. Physiologic changes prowadéhe growth and increasing need
of the still immature fetus, and the maintenancethefmother’s own state of wellness.
During this time, the uterus extends out of thevigebut uterine enlargement has not
yet produced discomfort. Therefore, many pregnashen report that this time is the
most comfortable period during pregnancy becausedtistressing symptoms during
the first trimester such as nausea, dizzinessguatiand urinary frequency have
subsided. Hence, an expectant mother develops s s#rphysical well-being. She
also has more energy, and is less moody (McKinn&y. e2005; Sherwen, Scoloveno
& Weingarten, 1995; Thompson, 1995).

During the first trimester of pregnancy, this isrtical period for both
developments of the embryo and changes in an exeatother’'s body system.
A women may experience some kinds of discomforhsag nausea, dizziness and

fatigue, which are unsettling and at times unpleas@ome symptoms continue for
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several weeks or months. By this time, she alsochaserned over the possibility of
miscarriage. Additionally, she may be emotionadiile, with mood swings from joy
to despair (London, Ladewig, Ball & Bindler, 2008¢cKinney, et al., 2005; Sherwen
et al., 1995).

The third trimester of pregnancy is an uncomfdeaime for most women
because physical discomforts increase. Many of thesrelated to the large size of
the uterus and hormonal changes. Furthermore, sawman may experience
shortness of breath, low backache, tingling or noesi in the fingers, edema of the
lower extremities and varicose veins. Pregnant womay worry about the health and
safety of their unborn child, labor, and deliveffus, the discomforts are a matter of
concern during the third trimester. Because ofdiseomforts and anxiety occurring
during the first and third trimesters of pregnanttye woman may stop engaging or
decreasing participating in physical activity. Likee, Clarke, Gross and Psychol
(2004) found that 39% of the women who reportedigipating in some form of
weekly exercise before pregnancy did not pursue sinyilar activities during
pregnancy.

Therefore, the second trimester of pregnancy & riost physically
enjoyable for a woman when compared with the fimstl third trimesters. It is an

appropriate time to encourage the pregnant womaerform physical activity.

1.1 Maternal Considerations:

1.1.1 Thereproductive system

The uterus continues to enlarge during the setomester of
pregnancy. Growth of the myometrium is attributedimty to the hypertrophy of
muscle cells. As pregnancy progresses, the ut&tentes a soft muscular sac, which
exerts increasing pressure on the broad and roigaménts. Braxton Hicks
contractions may be experienced. These may became finequent and intense as the
pregnancy progresses (McKinney et al., 2005; Rar#02; Sherwen et al., 1995).

The most obvious cervical changes occur in codod
consistency. Estrogen causes the cervix to becamngested with blood. Collagen
fibers in the connective tissue of the cervix comé to change and cervical softening

progresses. The cervical glands continue to praliéduring pregnancy. The cervix
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looks like a honeycomb that filled with mucus. Besa of eversion or extension of
glands and epithelium, the cervix appears to haselike, red velvety patches. Even
though it is called cervical erosions, these patctepresent a normal occurrence
during pregnancy rather than an inflammatory oexdting process (McKinney et al.,

2005; Sherwen et al., 1995).

Estrogen causes the cells lining the vagina ¢eease in size,
number, and vascularization. Therefore, the vagmatosa thickens. The vaginal wall
elongates and becomes looser as a result of tleedow of the connective tissue.
Vaginal, as well as cervical, secretions increasgindg the second trimester
(McKinney et al., 2005; Novak & Broom, 1999).

During the first trimester, the major functiontbk ovary is to
secrete progesterone for the first six to severks/@fter conception. Progesterone is
called the hormone of pregnancy, and if the pregyas to be maintained, adequate
pregesterone is needed from the corpus luteumh8ysécond trimester, the placenta
is developed and the corpus luteum is not neededhdamtain pregnancy. The
degenerative process that begins at a late statéhenfirst trimester continues;
therefore, during the second trimester, the ovargrges in size (McKinney et al.,
2005; Sherwen et al., 1995).

Breasts and nipples change in size and appealsuzeise of
the effects of estrogen and progesterone. The arefothe breasts are noticeably
broader and the color of the areola and nipplepealeeto a dark red in fair-skinned
women, brown in brunettes, and black in dark-skihmemen. Sebaceous glands, the
Tubercles of Montgomerppecome more prominent during pregnancy and seeret
substance that lubricates the nipples (McKinnegl.eR005; Sherwen et al., 1995).

1.1.2 Thecardiovascular System

Cardiovascular changes are necessary to meekttzedemands
oxygen for the body tissues, the growing fetus, #oed maternal organs. There is an
increase in heart rate, stroke volume, and bloddnwe, which cause an increase in
cardiac output. As pregnancy progresses, the Ieagtshed upwards to the left by
elevation of the diaphragm. The apex of the heamaved to the side (Brayshaw, 2003;
Ezmerli, 2000; Rankin, 2002; Sherwen et al., 199®mpson, 1995).
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During the second trimester, the blood volumeaexs more
rapidly than at any other period of pregnancy. Assalt, hemodilution may occur and
cause the hemoglobin concentration to decreases. iShreferred to as physiologic
anemia of pregnancy. The iron needs of the fetdsnasther also increase as a result of
increased maternal blood volume and fetal and maltstorage of iron (Artal, O'Toole
and White, 2003; McKinney et al., 2005; Rankin, 208herwen et al., 1995).

Cardiac output, which rises markedly by the ehdhe first
trimester, is about 40% beyond non-pregnant legteting the second trimester. The
rise in cardiac output is necessary to meet ineckddood flow to the uterus, the
kidneys, and maternal-placental circulation, andattapt to the increased plasma
volume during the second trimester. Furthermorestnstudies show that maternal
stroke volume increases about 10% by the end dirgidrimester and there is a 20%
increase in heart rate during the second and thirgesters (Artal, O'Toole & White,
2003). The heart rate, which is raised about bitdigats per minute during the first
trimester, increases by an additional two to sdweais per minute during the second
trimester and it is, therefore, about 10 to 15 $éagher than that prior to pregnancy
(Sherwen et al., 1995; London, et al., 2003).

Despite the greater cardiac workload during tleeosd
trimester, blood pressure tends to decrease, bedhestotal peripheral resistance
continues to decline. Thus, mean arterial pressie@eases 5-10 mm. Hg by the
middle of the second trimester; however, vasopnesBects increase blood pressure
levels to normal by term (Artal, et al., 2003; Nkv& Broom, 1999). Arterial blood
pressure is also affected by the position of tregpant woman. Blood pressure is
lowest when the pregnant woman is in a lateralmdamnt position, higher in a sitting
position, and highest in a standing position. Aiddially, as the uterus increases in
size, it causes partial compression on the infevema cava and abdominal aorta,
resulting in less blood return to the heart. Stretdeime may then decrease.

The woman’s skin requires increased circulatiordissipate
the heat generated by increased metabolism duregnpncy. As a result, pregnant
woman may experience feelings of warmth. Erythefmth® hands (palmar erythema)
may occur around the fifth to sixth month and mayrélated to peripheral vascular
changes (Artal et al., 2003; McKinney et al., 20086yak & Broom, 1999; Sherwen et
al., 1995).
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1.1.3 Therespiratory System

The changes of the respiratory system during nanegy are
both physiological and mechanical (Brayshaw, 20®RBerwen et al.,, 1995). As the
blood volume increases, the maternal respiratasiesy responds so that the lungs can
oxygenate the additional blood required during pesgy. A greater demand of
oxygen (a 20% to 30% increase in the second amd thimester) results from the
increased BMR and oxygen requirements for the megmvoman and her fetus.
During the second trimester, the expanding utemesses against the diaphragm.
Therefore, the diaphragm is elevated and the suidadtengle is increased, causing the
rib cage to expand and flares. The increase irhiest circumference compensates for
the elevated diaphragm, so that diaphragmatic eims (elevation and lowering of
the diaphragm during breathing) are greater, atal tiolume increases. As pregnancy
progress, women may experience shortness of br@ddwak & Broom, 1999;
London, et al., 2003; Sherwen et al., 1995).

In the early pregnancy, the woman breathes meeplg but
not more frequently under the influence of progeste. Progesterone plays a role in
decreasing airway resistance by relaxing the smouihkcle in the respiratory tract.
The respiratory center has increased sensitivitgardon dioxide. Therefore, minute
ventilation increases by 50% above pre-pregnanegide which is far more than the
need for gas exchange. The capacity for ventilatiemains essentially normal
throughout pregnancy. Maternal respiratory ratesduas vary much during pregnancy
from its usual frequency of 14 to 15 per minutee inegnant woman does, however,
breathe more deeply, so that tidal volume and reinmatume increase. Tidal volume
progressively increases 35 to 50% as pregnancyaesyeand minute ventilation rises
about 50%. Residual volume, functional residualac#yp, and expiratory reserve
volume decrease about 20%. By 22 to 24 weeks, toatgst increase (5-10%) in
inspiratory capacity is reached (McKinney et al002; Novak & Broom, 1999;
Rankin, 2002; Sherwen et al., 1995).

Nasal stuffiness and nosebleeds (epistaxis) sxgquéntly
experienced because of edema and vascular congestiothe nasal mucosa,

presumably the effects of estrogen (Novak & Bro@899; London, et al., 2003).
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1.1.4 Theurinary System

During the second trimester, changes in renaitfon may be
attributed to factors such as expanded plasma wwland increased maternal and
placental hormones: adrenocorticotropic, antidioretaldosterone, and thyroid
hormones. The kidneys continue to increase in ddiltion of the kidneys and
ureters, particularly on the right side, takes @lddreteral dilation may be caused by
the expanding uterus. The glomerular filtratiorerases to as much as 50% above the
nonpregnant level to process waste materials fioenntother and fetus. Therefore,
during a normal pregnancy, the urinary system sdemgork harder. About 20% of
cardiac output flows to the kidneys during rest. Bglpregnancy, renal plasma flow
has increased to as much as 50% over the nonpre¢gmest. During the second
trimester, glucose may at times appear in the uréoause of the increased glomerular
filtration rate. Women with glucosuria need to bealaated carefully. Although
occasional episodes may be normal, they may also $ign of diabetes, which may
become apparent in the second trimester (NovakdBr;, 1999; London, et al., 2003;
Sherwen et al., 1995).

The uterus extends into the abdominal cavityrduthe second
trimester, so there is less pressure on the bladidgtamary frequency thus subsides
during first trimester, and the woman feels morenfmtable (London, et al., 2003;
McKinney et al., 2005).

1.1.5 Themusculoskeletal System

Under the influence of hormones, possibly inabgdrelaxin
and progesterone, the sacroiliac, sacrococcygedlpabic joints relax. Additionally,
there is a progressive lumbar lordosis causingpl@tement in the woman'’s center of
gravity. To compensate for the lordosis, pregnamian increases the anterior flexion
of the cervical spine and abduct the shoulders.elher, as the uterus grows larger,
the pregnant woman’s center of gravity shifts, anthpensatory changes in posture
also occur. These anatomical changes may cause Vel of back pain because of
the increased strain on the muscles and ligaméntseoertebral column. The weight
of the uterus can also pull on the round ligamermd eause lower abdominal and

inguinal pain. Leg cramps, numbness, or aching ase caused by both uterine
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pressure on nerves and changes in phosphorus &mgntdevels (Brayshaw, 2003;
Ezmerli, 2000; Novak & Broom, 1999; Rankin, 200Bg8ven et al., 1995).

The increased size and weight of the breastseastrain on
the muscles of the upper back and chest. Some wanagnexperience upper back
pain during this time especially at the end of skeond trimester (Brayshaw, 2003;
London, et al., 2003; Sherwen et al., 1995).

1.1.6 Thegastrointestinal System

Hyperemia of the gums continues, in responseh& High
circulating levels of hormones. During the seconthdster, epulis (small vascular
swellings on the gum) may become apparent. In respdo the enlargement of the
uterus during the second trimester, the stomadtsghithe side and the intestines are
pushed upward. Pressure on the stomach decreapesitgaand requires the
consumption of smaller meals, especially late & gbcond trimester (London, et al.,
2003; Sherwen et al., 1995).

Progesterone causes functional changes of ther land
gallbladder. The liver changes little in size, stawe, and form during pregnancy. The
emptying time of the gallbladder is prolonged dgripregnancy. After the first
trimester, gallbladder volume also increases; theze the organ holds more and
empties more slowly. Decreased bile flow and insegaretention of bile salts in the
gallbladder may be implicated in the developmentgeheralized itching (pruritis
gravidarum). It subsides after pregnancy (Londoml.e 2003; McKinney et al., 2005;
Sherwen et al., 1995).

Hypertrophy, hyperplasia, and hypersecretion ta&ee in the
beta cells of the islets of Langerhans in the pzascas pregnancy progresses, although
the precise mechanism explaining these changesinermaknown. The increasing
physiologic demands of pregnancy can precipitatstagienal diabetes or can
complicate existing diabetes mellitus (London,|et2z003; Sherwen et al., 1995).

During the second trimester, decreased tone naoiility of
smooth muscle in the gastrointestinal tract meanfttod and its breakdown products
remain longer in the stomach and intestines. Hetlee,benefit of more time for
maximum absorption of nutrients and water from #meall and large intestines

continues. Increased water absorption in the larggstine, however, tends to cause
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hard stool. The hard stool and decreased intestiodlity contribute to constipation.
Therefore, the pregnant woman may strain during dbomovements and cause
additional venous pressure on the rectal vessasséluently, hemorrhoids may
develop during the second trimester (London, eR803; Sherwen et al., 1995).

1.1.7 Thepsychological Changes

For most low risk pregnant woman, the secondester is a
happy, contented period, marked by confirmatiohef pregnancy, the presence of a
live fetus, and developing affection for the fesisce she feels the fetus movement
(quickening). This perception of fetal movementpsethe woman thinks of her baby
as a separate person. She generally becomes eatited the pregnancy even if
earlier she was not. The uncertainty and ambivaleot the first trimester are
generally resolved (London et al., 2003; Pillitté:999; Sherwen et al., 1995).

The woman becomes increasingly introspective ag s
evaluates her life, her plans, and her child’sreitdhis introspection helps the woman
prepare for her new mothering role. As pregnancgob®s more noticeable, the
woman’s body image changes. She may feel grea¢,peichbarrassment, or concern.
Generally women feel best during the second triergsthich is a relatively tranquil
time (London et al., 2003; Pillitteri, 1999).

During the second trimester, some pregnant woougrinue
to work. Indeed, for a healthy woman, work in itselno problem at any time during
pregnancy. However, employed women are concerndgtl whether and when
maternity leave should be taken, how to find cludde, how significant others feel
about her working before and after the birth, améteffects working will have on the

baby and family (Sherwen et al., 1995).

1.2 Thefetal Considerations

By the second trimester of pregnancy, organ systemes formed;
therefore, the major body systems of the fetus imecfunctional. The fetus looks like
a very thin baby by the end of the"léeek of gestation. The musculoskeletal system
continues to develop, with advancing ossificatibb@ne and movement of the arms
and legs. Fetal movements (quickening) may be fetby the mother during the

fourth month. Fine downy hair (lanugo) begins tealep over the fetal body. Blood



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Nursing) / 25

formation shifts from the spleen to the bone marr@hod vessels can be seen
through the transparent skin, and pads developheriingers and toes. The digestive
system begins functioning during the fourth morithe fetus swallows amniotic fluid
and produces meconium in the intestinal tract. $hlecutaneous tissue deposits of
brown fat develop in the neck, chest, and inguimahs by the 2bweek of gestation.
Glands in the skin begin to produce a cheesy, fathstance (vernix caseosa) to help
protect the skin from the amniotic fluid. Lanugareases. Maximum brain growth
begins with the fifth month. Consequently, the lfét@ad is heavier than the feet. By
the sixth month of gestation, the alveoli of theds begin to develop, and mature
hemoglobin can be identified in fetal blood. Grasgartle, and blink reflexes are
present, and the fetus makes muscular breathinggments. Hence, the fetus is more
likely to survive if born after 24 weekd (McKinney al., 2005; London et al., 2003;
Sherwen et al., 1995).

The fetus requires a continuous and adequate ysupploxygen and
nutrients for its metabolism and growth. Severe andte interference with fetal
supply is likely to cause hypoxic damage, whereddemmore chronic reductions
may result in suboptimal growth. Fetal heart ratel axygen consumption are
physiological variables that may represent only gerary adjustments (Rankin,
2002).

During pregnancy, basal metabolic rate and headymtion is increased
above non-pregnant level. The increase in body éeatpre during exercise is directly
related to the intensity of the physical activilyhe serious argument against the
intensity of activity during pregnancy remains tdwacern in relation to the increase in
body temperature. Maternal hyperthermia and rebigton of blood to the working
muscles and skin for thermoregulation may havedwerse effect on the development
of the fetus. Generally, fetal body core tempergare about degree Celsius higher
than maternal temperatures (Artal et al., 2005; &#n2000; Rankin, 2002).

In animal studies, the results have shown thaetiiprmia is associated
with teratogenic effects. Hyperthermia is particiylalamaging to the central nervous
system and can cause neural tube defects if expasaurs during the first trimester.
However, data on the effects of exercise on comgésature during pregnancy are
limited and needed further study (Sternfeld, 198Zmerli, 2000). Riemann and
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Hansen (2000) review the articles investigatedetfiects of exercise on the fetus in
pregnant women. The results revealed that theree wer any studies shown the
negative effect of training on human embryogeneBistal growth seems to be
influenced by maternal activity, as some invesityet have found significantly bigger
babies born by moderately trained mothers comparedn-trained or heavily-trained
women. Increased maternal temperature during trgihas not been found to lead to
any fetal abnormalities. Likewise, recently, Larssand Lindqvist (2005) studied
temperature and oxygen saturation responses toinhpaet exercise in healthy
pregnant women. The result showed that the cor@demtures among the pregnant
women do not increase significantly at maximum eiser or after exercise. None of
the pregnant women are even close to approachiag@erous body temperature at an
intensity level of 69% of their maximum heart rate.

The effect of physical activity on fetal outcomeridg pregnancy is
controversial. Some studies report lower birth \Weign response to exercise. By
contrast, other studies recommend that physicaligotan lead to an increase in birth
weight. Fetal growth may be affected by the type iensity of physical activity. In
the previous study, Clapp and Capeless (1990) teghatecreased birth weight of
babies whose mothers exercised at hight intenkityughout pregnancy. Similarly,
Hatch et al. (1993) found decreased fetal growtth wieightbearing high-intensity
exercise. On the other hand, the results from rae#dysis study evaluating the effect
of physical activity on perinatal outcomes condddtg Leet and Flick (2003) suggest
that exercise during pregnancy does not appreciifbdct infant birthweight, except
when women continue to exercise vigorously into thied trimester. Moreover,
Leiferman and Everson (2003) suggest that particpan regular leisure physical
activity both before and during pregnancy may redine risk of having a very low
birthweight baby.

1.3 Physical, Physiological, and Psychological Changes related to
Physical Activity

During uterine contraction, both adrenaline (epimane) and noradrenaline
(norepinephrine) are released during exertion ith lbe pregnant and nonpregnant
state. Noradrenaline, a uterine stimulant, is thisea greater extent than adrenaline;



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Nursing) / 27

therefore, exertion may cause uterine contractems result in premature delivery
(Sternfeld, 1997). However, there are several studonfirming no adverse maternal
or fetal effects in woman engaged in mild and matéeexercise activities (Dempsey,
Butler, & Williams, 2005). Leiferman and Evenso®(3) reported that regular leisure
physical activity had no negative impact on preteetivery and it was not associated
with an increased risk of post-term delivery. Casedy, Artal and O’'Toole (2003)
suggested that there are anecdotal reports tleatustus training may cause preterm
labour. Only a physically active woman with a higt@f preterm labor should be
advised to reduce her activity in the second aird thimester. Even though maternal
catecholamines increase with exercise, fetal catantines levels appear to remain
relatively stable. This may counteract the stinarhateffect of a preponderance of
maternal noradrenaline and protect against excessarine activity (Sternfeld, 1997).
During exertion, cardiac output is redistributedag from the splanchnic
organs and to the working muscles. This raises twacerns: that significant
cardiovascular changes induced by engaging in palyactivity may have potentially
adverse effects on the fetus. The reduction inditmwv may decrease the oxygen and
nutrient availability to the fetus, and uterine tantions and preterm labor may be
stimulated. However, in the normal healthy pregnaoman, such occurrences are
rarely encountered during mild and moderate exerdisit they are more likely to
occur during strenuous and prolonged exercise @€ig€nColby, 1996; Rankin, 2002;
Sternfeld, 1997). Thus, scientific research hasiged on the extent to which exercise
undertaken during pregnancy can improve physita$is and elicit a training effect.
One kind of measure of physical fithess is the-imyasive measurement
of maximal oxygen consumption (M@ which is a measure of cardiovascular
endurance. This includes a circulatory componermixiggen uptake (oxygen delivery)
and an extraction component (oxygen utilization)axivhal oxygen consumption
(VO2may is defined as the maximal rate at which oxygem loa used by the cells in
the body (McArdle, Katch and Katch, 2000; Ranki®02). However, maximal
exercise testing in pregnant woman may not be siafe it requires increasing heart
rate to high levels. Reports from the early studies varied in relation to aerobic
capacity or oxygen consumption. Many studies havestigated maternal adaptations

to exercise during pregnancy and shown that exensiglertaken during pregnancy
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may improve or maintain physical fithess. MoreouBe results suggest that aerobic
capacity or oxygen consumption may be unaffecte@xmrcise during pregnancy or
increased during pregnancy (Rankin, 2002; TreuthteB& Puyau, 2005).

Anatomical and physiological changes which accawparegnancy may
increase the risk of musculoskeletal injury fronemise and sports. Therefore, a
pregnant woman needs to be cautious when undertakyephysical activity since she
experiences increased laxity of her ligaments,ltiegufrom increased production of
the hormone relaxin (Dumas & Reid, 1997; RankinQ20Sternfeld, 1997). The
relaxation of ligaments, combined with lordosisaeges in the centre of gravity and
weight gain, may increase stress in most jointshénpresence of mild back pain, it is
advisable to engage in exercise that will strengtiie back and abdominal muscles
(Ezmerli, 2000; Rankin, 2002). Parsons (1994) revemds that, during early
pregnancy, a pregnant woman should be encouraged sbme gentle exercise to
offset some of the mechanical strain that arisdh wostural changes as pregnancy
progresses. Interestingly, the results of a stumlyedby Garshasbi and Zadeh (2005)
support the conclusion that the exercise group shsignificant reduction in the
intensity of low back pain after exercise whereag back pain intensity is increased
in the control group. Hence, exercise during theosd and beginning of the third
trimester of pregnancy could reduce the intenditpw back pain.

Because of traumatic damage after vaginal deljivenany women
experience some degree of urinary incontinence. @Wdence from the studies
suggests that exercise is beneficial to assistnthscles in returning to their pre-
pregnant condition and to minimize pelvic floor daye during delivery (Morkvid &
Bo, 1996; Rankin, 2002).

2. Physical Activity and Pregnancy

2.1 Definition of Physical Activity

Physical activityis defined asany bodily movement produced by skeletal
muscles that results in energy expenditure andsisally measured in kilocalories
(kcal) per unit of time”(Casperson et al., 1985, p. 126). Physical agtivitludes a
broad range of leisure-time physical activity, &g, transportation, occupational,

and routine daily activities (Bouchard, Blair, akthskell, 2007). These activities
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require light, moderate, or vigorous effort. Theemyy expenditure related to physical
activity is the only discretionary component ofaladaily energy expenditure.

Leisure-time physical activity is an important qoonent of overall
physical activity, and includes activities aparonfr work. Leisure-time physical
activity refers to any activity undertaken durimgd time such as sports, exercise, and
recreational activities that lead to any substantierease in the total daily energy
expenditure (Bouchard, Shephard & Stephens, 198n$6n, Savitz & Huston, 2004,
Pender, Murdaugh & Parsons, 2006). This can alslmde household tasks such as
yardwork and gardening. Activities are chosen basegersonal needs and interests
(Bouchard, Blair, & Haskell, 2007; Evenson et 2004).

Exercise is a form of leisure-time physical adyivthat is planned,
structured, repetitive, and purposive in the seéhaeimprovement or maintenance of
physical fitness, physical performance, or heafthekpected. Sport is a form of
physical activity that involves competition (Bouctia Blair, and Haskell, 2007,
Casperson et al., 1985; Pender, et al., 2002). Rpriviasaki, and Mittelmark (1991)
defined exercise as a process in which chemicaltggnes transformed into a
movement, and inevitably into heat.

Transportation refers moving from one place totla@o place by such
means as walking, riding, and driving. HoweverJydphysical activity has decreased
considerably, because of advancing technology dagar personal and public
transportation. Moreover, the increased use of ckehiduring the 20 century
significantly reduced the average daily physicaivatg of many people (Bouchard et
al., 2007; Chasan-Taber et al., 2004).

Occupational physical activity refers to a taskjaly related to physical
activity undertaken voluntarily. In the past, energxpenditures required by
occupational work such as working around the hoasd,the associated demands of
transportation such as on foot or by bicycle. Noayasj for most people, the
opportunities to perform physical activity duringetr work are very limited. An
increasing number of jobs require people to belpigloductive; therefore, they need
to stay in one place, very frequently sitting foneh of the work day. For this reason,
many office workers are sedentary (Bouchard e2807; Chasan-Taber et al., 2004;
Haskell et al., 2007).
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Household and other chores also need to be cordiddHousehold
physical activity is defined as all activities asisped with maintaining the inside and
outside of a house, including doing light housewsurkh as meal preparation, washing
dishes, ironing, and make beds; heavy cleaning sschacuuming, mopping, and
sweeping (Bouchard et al.,, 2007; Chasan-Taber et 28l04). However, since
technology devices such as automatic clothes wasirat dryers, dishwashers, self-
propelled vacuum cleaners, and power lawn mowess sudstantially reduced the
amount of human energy required for domestic dmw&iand caring for family
members, the demand for physical activity on thehas decreased. Most necessary
domestic chores fall into the light category (Baarchet al., 2007).

2.1.1 Dimensions of Physical Activity

Physical activity is a variable, unstable, anthptex behavior
with many dimensions. Dimensions of physical attiare commonly described by
detailing duration of sessions, intensity, freqyerand mode or type (Harro &
Riddoch, 2000).

2.1.2 Measurement of Physical Activity

Physical activity, a complicated behavior withnypaimensions,
may be difficult to measure accurately since ibased on an individual’s habits and
varies from day to day. How to assess activity lewdepends on the individual’s
purpose. For fitness and performance outcomes frtecessary to assess duration,
frequency, and intensity very carefully whereasess#g health-related outcomes,
total volume of activity may be more important. Bicgl activity can be measured
directly and indirectly through as self-administerguestionnaires and interviews,
proxy reports, diaries, heart rate monitoring, nagotal and electronic motion
sensors, direct observation, and the doubly labelattr method (Bouchard et al.,
1994; Dale, Welk, & Matthews, 2002; Freedson & ¥e#000; Harro & Riddoch, 2000).

2.1.3 Energy Expenditure

Energy expenditure refers to the total caloriegquired to
complete a given task. It can be estimated fromam®unt of oxygen consumed
during the activity (Wiswell, 1991). The componeafdotal daily energy expenditure
are as follows (Bouchard et al., 2007; McArdlelet2006):
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1) Basal and resting metabolic rate account bmua 65% of
daily energy expenditure.

2) Because of their high metabolic rates, carthascle, liver,
brain, kidney, pancreas, and other organs accoamtalbout 70% of the energy
expended at rest.

3) The thermic response to food such as absorptiigestion,
transport, and storage accounts for about 10%ibf eéaergy expenditure.

4) Physical activity and movement of all typescaunt for
about 25% of the energy expended in a typical gag edentary person.

Energy expenditure can be computed from the amaintoxygen
consumed. The units used to quantify energy expamdare the metabolic equivalent
(METSs) and the kilocalorie.

The termmetabolic equivalent (MET$ used to express the energy cost of
exercise or physical activity in simple units. A MHs defined as the oxygen
consumed (milliliters) per kilogram of body weighgr minute (mL/kg). One MET is
equal to energy expenditure for sitting or restalhis approximately 1 kilocalorie
(kcal) per kilogram (kg) of body weight per hour®5 ml of oxygen uptake per kg of
body weight per minute in an adult (Ainsworth et al992; Bouchard et al., 2007,
Burnett & Gleen, 1996; McArdle et al., 2006; Pow&rklowley, 2007)

A kilocalorie is a measure expressing the ener@yev of food. It is the
amount of heat necessary to raise 1 kilogram (kgyater 1°C. A kilocalorie (kcal)
can be expressed in oxygen equivalents. Five Kooes equal approximately one
liter of oxygen consumption. (Ainsworth et al., 298urnett & Glenn, 1996; Harro &
Riddoch, 2000; Powers & Howley, 2007; Wiswell, 1991

2.2 Prevalence of Physical Activity among Pregnant Women

The pregnant woman has received limited attentitth regard to clearly
articulated guidelines that promote physical attis a lifestyle choice compatible
with good health and disease prevention. Moregweignancy has been seen as a state
of confinement in which women are not encourageghigage in recreational physical
activity. Additionally, until the early 20 Century, physical activity during pregnancy
has been discouraged primarily because of theatetmncerns of exercise-induced
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injury and adverse fetal and maternal outcomes. é¥ew findings from clinical and
epidemiological studies, completed since 1985, reh@vn no adverse maternal or
fetal effects in women engaging in mild and modemtercise activities (Dempsey,
Butler & Williams, 2005). In contrast, various stesl confirm that exercise during
pregnancy is beneficial for women; therefore, isignificant for pregnant women to
perform or maintain their exercise in order to ioy# their health and quality of life
(Byrne & Byrne, 1993; Buckelew et al., 1998).

Despite recognized benefits, nearly 60% of pregmaimen in the U.S.
were found to be sedentary in an earlier study igh& Savitz, 1996). Ning et al.
(2003) reported that approximately 39% of women ratdl participate in any regular
physical activity during pregnancy. Active womenomontinued to exercise during
pregnancy decreased the average intensity of élxencise and the weekly duration of
exercise compared with the year before pregnamcyhé previous study, Clapp and
Dickstein (1984) reported that 60% of pregnant woméno engaging exercise at a
high level prior to pregnancy reduced their perfanece markedly during early
pregnancy, and all had stopped completely by tfevigek. Of those who performed
at a moderate level prior to pregnancy, 58% redueeercise and then stopped
completely, mostly by the faveek; 68% of those who performed at a minimumlleve
prior to pregnancy stopped completely.

Likewise, Clarke, Gross and Psychol (2004) regbttat 39% of women
who reported participating in some form of weekkereise before pregnancy did not
pursue any similar activities during pregnancy.tResl relaxation were perceived as
being significantly more important during pregnarlegn was regular exercise or the
maintenance of an active lifestyle. Hinton and @I§€2001) examined the relationship
of sociodemographic and psychosocial charactesistint exercise prior to pregnancy
to change in physical activity during pregnancyeTsearchers found that overall,
women tended to either maintain or decrease tlgisipal activity in pregnancy. The
results also showed that 39.8% of women reportedrhang less physically active in
pregnancy as compared with the prepregnancy pesiadlar or higher proportions of
non-exercising pregnant Thai women have been regorecently, Piravet and
Saksirinukul (2001) reporting that 58% did not exss. Additionally, Kanshana et al.

(2003) studied quasi-experimental research comgpatie effects of an exercise
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program during pregnancy. Before participating he study, the researchers found
that only 5.8% of total number of the pregnant worheth in control and intervention
groups did exercise.

Conclusively, in the past, physical activity dgripregnancy had been
discouraged because of theoretical concerns abeutise-induced injury and adverse
fetal and maternal outcomes. Furthermore, pregndiasy been seen as a state of
confinement in which a woman was not encourageshgage in any physical activity.
Therefore, most women stop engaging in physicaviactluring their pregnancy, and
some of them decline to perform any activity durihg period, even though they are
aware of the benefits of physical activity. In tlibai context, the proportions of
sedentary pregnant women have been reported darsimior of a higher ratio when

compared with those in the western countries.

2.3 Benefits of Physical Activity during Pregnancy

2.3.1 Physical, Physiological, and Psychological Benefits

Physical activity and exercise are viewed asthgdlehaviors.
Therefore, regular physical activity not only cdlodites positively to people’s physical
and psychological health but also reduces theiraiardiovascular and other related
diseases, such as diabetes mellitus (U.S. Departofididealth and Human Services
cited in Downs & Hausenblas, 2003). Psychologicahdifits of exercise during
pregnancy are also important to women to help thepe with the changes brought
about by pregnancy (Rankin, 2002). A number of issithave demonstrated positive
effects of physical activities and exercise durprggnancy. These positive effects
include a greater sense of well-being, increast#eesteem, decreased depression and
anxiety, increased energy, improved sleep, decddasekaches, better weight control,
and enhanced strength and endurance. Shorter daldofewer obstetric interventions
have also been reported (Brayshaw 2003; Buckelea.etl998; Byrne & Byrne,
1993; Clarke, Gross, & Psychol, 2004; Downs & Halxas, 2003; Ezmerli, 2000;
Hausenblas & Downs, 2004; Larsson & Lindgvist, 20R&nkin, 2002).

Rippen et al. (2003) examined associations betwesure-
time physical activity patterns during pregnancy aosychological well-being. The

results showed that in each trimester, women wieocgsed reported significantly less
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depressed mood, stress, anxiety, and daily womidgke first and second trimester.
Women who exercised in the third trimester repotess anxiety in that trimester
compared to non-exercisers. Furthermore, Dewey Mo@rory (1994) found that
participation in physical activity has also beemk&d with the promotion of good
maternal posture, the prevention of excess mateveaht gain and a reduction in
lower back pain. From a psychological perspectivaijtional exercise may also
improve a woman’s body image, reduce depressiahyase her self-esteem (Clarke
et al., 2004). Additionally, Deave (cited in Res#abDigest, 2004) mentioned that the
indirect evidence is convincing that overweight vesmwho do not exercise have a
higher prevalence of obesity, gestational diabeted,preeclampsia.

Interestingly, epidemiological data reports thphysical
activity has been associated with a reduced riskgedtational diabetes mellitus
(GDM), especially in obese women. Dempsey, Bu#gral. (2004) studied a case-
control study of maternal recreational physicaivégtand risk of gestational diabetes
mellitus. The researchers found that women whoiqyaated in any recreational
physical activity during the first 20 weeks of pnagcy, as compared with inactive
women, experienced a 48% reduction in risk of destal diabetes mellitus. The
number of hours spent performing recreational dis/ and the energy expended
were also related to a decrease in GDM risk. SigildDempsey, Sorensen, et al.
(2004) examined the relation between recreatiohgsipal activity before and during
pregnancy and the risk of gestational diabetesituelin a prospective cohort study
among women in Seattle and Tacoma, Washington.r@sidts found that compared
with inactive women, women who participated in qmysical activity during the year
before, experienced a 56% risk reduction. Womenndipg > 4.2 metabolic
equivalent-hours/week (METS) engaged in physicdiviag experienced a 76%
reduction in gestational diabetes mellitus riskj #mose expending 21.1 metabolic
equivalent-hours/week (METS) experienced a 74% atalu compared with inactive
women, respectively.

Preeclampsia is a serious maternal-fetal distaeaffects 2-
7% of pregnancies in healthy nulliparous women. By, some epidemiologic
studies show that occupational and leisure-timesiglay activity is associated with a

reduced incidence of preeclampsia (WeissgerberfeA®lDavies, 2004). Yeo et al.
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(2000) studied women who were at risk of materrngdentension during pregnancy.
The findings of the study postulate that exercisay nower the diastolic blood

pressure. In addition, physically active womenlaess likely to develop preeclampsia
(Yeo & Davidge, 2001). Similarly, Sorensen et. £003) studied recreational
physical activity during pregnancy and risk of mleenpsia. The results show that
women who engaged in any regular physical activitygngaged in light or moderate
activities during early pregnancy are at less mdkpreeclampsia, compared with
inactive women. Women participating in vigorousiaties and those who walked

briskly, when compared with no walking at all, @leo at less risk of preeclampsia.
Likewise, Saftlas, Logsden-Sackett, Wang, Woolsord Bracken (2004) report that
women who engaged in any regular leisure-time mlaysctivity (LTPA) regardless

of caloric expenditure, and were unemployed or hadsedentary jobs, were at
decreased risk of preeclampsia.

2.4 Recommendation of Physical Activity During Pregnancy

Since physical inactivity is a major risk factaor fcardiovascular and
obesity-related disorders including hypertensiagtheaosclerosis, and type 2 diabetes
mellitus, in the absence of contraindications, egpant woman should be encouraged
to engage in regular, moderate intensity physicality. Furthermore, the health
benefits of physical activity are well recognisddherefore, the Centers for Disease
Control and Prevention and the American Colleg&pdrts Medicine (CDC-ACSM)
(2002) have recommended the accumulation of 30 tesnor more of moderate
intensity physical activity on most, and preferablj, days of the week. Moderate
intensity physical activity is defined as activiyith an energy requirement of 3-5
metabolic equivalents (METS). The CDC-ACSM statetaso recognises that more
intense exercise performed in 20-45 minute sessarttiree to five days a week will
result in higher levels of physical fithness (Argdlal., 2003).

The ACOG and CDC-ACSM have published a set of gnds for
exercise during the pregnancy and postpartum pefibése recommendations are
made for a pregnant woman who does not have anyiaad risk factors for adverse
maternal or perinatal outcome (Artal et al., 20BBayshaw 2003; Ezmerli, 2000,
Powers & Howley, 2006).
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1) Regular exercise is preferable to intermittestivity.

- Type of exercise:Exercise prescription in
pregnancy should include the same elements asdoepregnant woman. Aerobic
exercise can consist of any activities that usgelanuscle groups in a continuous
rhythmic manner, such as walking, hiking, swimmiagd aerobic dance. However,
there are several activities that pose increasgdimi pregnancy such as scuba diving
and exertion in the supine position. This positi®@associated with decreased cardiac
output in most pregnant women, causing a decreassmibution of blood to
splanchnic beds including the uterus. Likewise, s@tivities that increase the risk of
falls, such as skiing and tennis, should includgioaary advice for pregnant woman.
Moreover, any type of exercise involving the potntor even mild abdominal
trauma should be avoided.

- Intensity of exerciseThe ACSM recommends
that intensity should be 60-90% of maximal heat#,rar 50-85% of either maximal
oxygen uptake or heart rate reserve. The lower @nthese ranges (60-70%) of
maximal heart rate or 50-60% of maximal oxygen ktappears to be appropriate for
most pregnant women who do not engage in regularcese before pregnancy, and
the upper part of these ranges should be consfdettiose who wish to continue to
maintain fitness during pregnancy.

- Duration of exercise: Two concerns should be
addressed before prescribing prolonged exercisesexcess of 45 minutes of
continuous exercise) regimens for pregnant womeme Tirst concern is
thermoregulation and the second is energy balance.

- Frequency of exercise: The CDC-ACSM
recommendations for exercise aimed at the healihnaall-being of, pregnant women
in the absence of either medical or obstetric caapbns is that an accumulation of
30 minutes a day of exercise should occur on niosttiall days of the week.

- Progression: A pregnant woman who has been
sedentary before pregnancy should follow a grgohagjression of up to 30 minutes a day.

2) A pregnant woman should stop exercising wredigied,
and not exercise to exhaustion.

3) Adequate diet should be ensured.
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4) Adequate hydration, appropriate clothing, aoptimal
environmental surroundings during exercise shoalétsured.

5) The physiologic and morphologic changes aggpancy
persist 4-6 weeks postpartum; therefore, prepregna&xercise routines should be
resumed gradually, based on a woman'’s physicalbdéjzs.

The contraindications to exercise listed are satgyl only as
guides to determining the appropriateness of esermuring pregnancy for individual
women (Artal et al., 2003; Brayshaw, 2003; Ezm&diQ0).

1) Absolute contraindications: Hemodynamicallygngiicant
heart disease, restrictive lung disease, incompetemix/cerclage, multiple gestations
at risk for premature labour, persistent secondhod trimester bleeding, placenta
previa after 26 weeks gestation, premature labauing the current pregnancy,
ruptured membranes, pregnancy induced hypertension.

2) Relative contraindications to aerobic exercidaring
pregnancy (with permission from ACOG): Severe ameminevaluated maternal
cardiac arrhythmia, chronic bronchitis, poorly coifled type 1 diabetes, extreme
morbid obesity, extreme underweight (body massxndel?), history of extremely
sedentary life-style, intrauterine growth restoatiin current pregnancy, poorly-
controlled hypertension or preeclampsia, orthopdiiatations, poorly-controlled
seizure disorder, poorly-controlled thyroid diseas® heavy smoking.

3) Warning signs to terminate exercise while pesd:
Vaginal bleeding, dyspnea before exertion, dizandwadache, chest pain, muscle
weakness, calf pain or swelling (need to rule dubrnbophlebitis), preterm labour,

decreased fetal movement, and amniotic fluid leakag

In summary, physical activity comprises a broadgeaof occupational,
leisure-time, and routine daily activities. Thesi\aties require light, moderate, or
vigorous effort. Leisure physical activity is dedohas any physical activity conducted
during free time, and this activity is a signifitgrart of physical activity. According
to exercise, it is a subcategory of physical ativindertaken with the intention of

developing physical fitness.
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Physical activity is a significant component gbr@gnant woman’s health
promotion. A number of studies confirm and recomchéimat physical activity not
only contributes positively to a pregnant womanfyygical and psychological health
but also reduces her risk of cardiovascular andrattlated diseases. For this reason,
the ACOG and CDC-ACSM have recommended the accuionlaf 30 minutes or
more of moderate intensity physical activity on masd preferably all, days of the
week. The CDC-ACSM statement also recognises thatemntense exercise
performed in 20-45 minute sessions on three todaws a week will result in higher
levels of physical fithess. However, a pregnant wormwho has medical or obstetric
complication should avoid participating in physieativity. Likewise, she should stop
engaging in any physical activity immediately amohsult her physician if one of the
following symptoms appears: vaginal bleeding, dgsprdizziness, headache, chest
pain, muscle weakness, calf pain/swelling, abdohpaa, decreased fetal movement,

and amniotic fluid leakage.

3. Theoretical Framework and Empirical Studies

The Theory of Planned Behavior (TPB) is the mosiely used and
validated theory in the exercise domain for predg;texplaining, and understanding
exercise behavior (Biddle & Nigg, 2000). Howevexkereise is a subcategory of
physical activity (Caspersen et al., 1985).

The TPB was derived from the Theory of ReasonetioAqTRA). Both
theories focus on theoretical constructs that are@rned with individual motivational
factors as determinants of the likelihood of perfimig a specific behavior (Montano &
Kasprzyk, 2002). The TRA assumes that the most itapb direct determinant of
behavior is behavioral intention and, the succésseotheory in explaining behavior is
dependent upon the degree to which the behaviander volitional control. Under
conditions of high volitional control, motivations ameasured by intention and its
attitudinal and normative determinants is expedtedoe the main determinant of
behavior (Montano & Kasprzyk, 2002). The TRA hasréased in popularity with
researchers due to its simplicity, its straightfarsv operationalization, and its general

applicability (Ajzen, 1991).
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The TRA includes measures of attitude and soaatative perceptions
that determine behavioral intention. Behavioralemion in turn affects behavior
(Montano & Kasprzyk, 2002). The TRA postulates &agon’s intention to perform (or
not perform) a behavior is the immediate deterntiranthat action” (Ajzen, 1985).
Various aspects of the theory have been investigatd several limitations of the TRA
have been identified. For example, many previougliss found relatively low
correspondence between attitudes and behaviorvé&xame some limitations of the
TRA and improve the power in predicting goal-diegtctbehavior, Ajzen (1985)
included the notion of perceived behavioral controthe TPB as an antecedent of
behavioral intention and behavior. The major pramosof the TPB is that individuals
intend to perform a certain behavior if they haymaitive attitude toward that behavior,
a perception that significant others expect theukhdo it, and a belief that they have a
sense of control.

Attitude is determined by the individual's belieédout outcomes or
attributes of performing the behavior (behavioralidfs), weighted by evaluations of
those outcomes or attributes. Hence, a person wlus Istrong beliefs that positively
valued outcomes will result from performing the &elbr will have a positive attitude
toward the behavior. Similarly, a person’s subjextiorms is determined by his or her
normative beliefs, whether important referent imdlinals approve or disapprove of
performing the behavior, weighted by his or her iwaiton to comply with those
referents. Thus, a person who believes that cer&dgrents think he or she should
perform a behavior, and is motivated to meet theeetations of those referents, will
hold a positive subjective norm (Montano & KasprzgR02).

However, the theory of planned behavior postuldtest even though
individuals’ attitudes and/or subjective norms positive, if individuals perceive that
resources or capabilities are limited, their intemd to perform certain behaviors may be
weak (Ajzen & Madden, 1986). In other words, despiositive attitudes and/or
subjective norms, individuals may have low intemsido execute behaviors due to their
perception of having little control over performittie behavior. While attitudinal and
normative components indirectly affect behaviootiyh intention, perceived behavioral

control may influence behavior either directly wdirectly.



Bungorn Supavititpatana tériature Review / 40

The direct effect of perceived behavioral contnolbehavior occurs in cases
where actual control (non-motivational factors) rotlee behavior is low (e.g., lack of
resources such as time, money, and skills; lacdooperation from others; and lack of
capability) (Dzewaltowski, Noble, & Shaw, 1990). eTldirect effect of perceived
behavioral control is significant when the percapsi of control over the behavior are
realistic or accurate (Azen, 1991). In contrase, itidirect effect of perceived behavior
control occurs under conditions where the percaptiof control have motivational
implications for behavioral intention (Ajzen, 199%adden, Ellen, & Ajzen, 1992).

Intention represents people’s strategy for cagymt an action, and it is
the central determinant of their behavior. Inteméionvolve four different elements:
the behavior, the target object at which the bedrasidirected, the situation in which
the behavior is to be performed, and the time athvthe behavior is to be performed.
Each of these elements varies along a dimensi@pe@dificity. At the most specific
level, a person intends to perform a particularveith respect to a given object in a
specified situation at a given point in time (Fislb& Ajzen, 1975).

Most studies support the theory of planned behla@cross various
behaviors, including physical activity, and indiogt that antecedences (attitude,
subjective norms, and perceived behavioral contawd significant predictors of
behavior intention. Godin and Kok (1996) extensivedviewed the applicability of
theory of planned behavior for health-related b&rawhe theory of planned behavior
has been applied widely in efforts to understand predict a number of social and

health-related behaviors.

3.1 Construct of the Theory of Planned Behavior
The TPB is the theoretical framework for the cotrgtudy. There are five
major constructs: attitude toward behavior, subjechorms, perceived behavioral

control, intention, and behavior. Each construditlvd discussed in this section.

Attitude toward Behavior
Attitude is a general positive or negative oveeathluation of a behavior. It
is determined by a person’s beliefs about outcoafdsehavior, and is multiplied by

corresponding evaluations of those beliefs. Ajzaeh Bishbein (1980) define attitude as
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“a person’s general feeling of favorableness ornunifableness for that concept.” They
also describe an attitude toward behavior as “aqmes judgment that performing the
behavior is good or bad, that he is in favor chgainst performing the behavior.”
Attitude can be measured directly by a standardjlobal measure, or
indirectly by a belief-based measure (Ajzen, 19891direct measure is usually obtained
by means of an evaluation semantic differentialidrect measure is evaluated by the
expectancy-value model, which proposes that thength of each salient belief is
combined in a multiplicative fashion with the sudtiee evaluation of the belief's
attribute, and the resulting products are summed the“n” salient beliefs. A person’s

attitude is directly proportional to this summathaief index (Ajzen, 1991).

Subjective Norms

A subjective norm refers to a person’s perceptiwet important others
desire the performance or nonperformance of a fsp&eahavior. The more the person
perceives that others who are important to her/tiimk she/he should perform a
behavior, the more she/he will intend to do it. lder, this perception may or may not
reflect what the important others actually thinle/sle should do (Ajzen & Fishbein,
1980). Subjective norms are developed from an iddal's beliefs about the
anticipations of significant others or referentupse regarding such behavior and her/his
tendency to agree with those normative beliefs €Aj& Fishbein, 1980). It can be
assessed by direct or indirect measure (Ajzen,)1991

Per ceived Behavioral Control

Perceived behavioral control is defined as “peapferception of the ease
or difficulty of performing the behavior of intetegAjzen, 1991). Ajzen argues that a
person will expend more effort to perform a behawien her/his perception of
behavioral control is high. A person’s perceptiof @antrol over behavioral
performance, together with intention, is expectddave a direct effect on behavior,
particularly when perceived control is an accuessessment of actual control over the
behavior and when volitional control is not high dMano & Kasprzyk, 2002).

Perceived control is determined by control belgefscerning the presence or absence of



Bungorn Supavititpatana ténature Review / 42

facilitations and barriers to behavioral performgnegeighted by the perceived power or

impact of each factor to facilitate or inhibit thehavior.

I ntention

Intention is defined as individual's subjectivkelihood of engaging in a
given behavior, and is determined by the three eptually independent variables that
are described in the previous three sectionspddjtsubjective norms and perceived
behavioral control. First, attitude is a personsipive or negative evaluation of
performing a behavior. Second, subjective nornésgderceived social pressure from
significant others to engage or not engage in awieh Lastly, perceived behavioral
control is a person’s perceived ease or difficultyperforming a behavior. Therefore,
the main TPB proposition is that people will intalndengage in a behavior when they
evaluate it positively (attitude), believe thatrsfgcant others want them to participate
in it (subjective norms), and perceive it to be emttheir control (perceived behavioral
control) (Ajzen & Fishbein, 1980; Ajzen, 1991).

The magnitude of the relationship between intenéiad behavior may be
influenced by the congruence of the measuremenmitention and behavior, and the
stability of intention at the time of behavior messment (Fishbein & Ajzen, 1975). A
measure of behavior should include these four aisnection, target, context, and
time elements. (Ajzen & Fishbein, 1980). Howewetgntion can alter over time, and
a measure of intention taken some time prior teolagion of the behavior may differ
from the intention at the time that the behaviorolsserved. The longer the time
interval between the measurement of intention agldabior, the less accurate the
prediction of the behavior (Ajzen & Fishbein, 1980)

3.2 Empirical Studies of the Theory of Planned Behavior in
Physical Activity

Interestingly, a number of research studies intindzehavior have been
conducted by using the theoretical framework oftR8 for predicting physical activity
or explaining exercise behavior in Western coustirldowever, there are few studies

using the TPB to be the framework to predict prgisactivity behavior in Thailand.
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Furthermore, a study of Thai pregnant women bygu#iis theoretical framework has
not been found.

For Western countries, Downs and Hausenblas (2C98Yied the
determinants of exercising during the second trierexf pregnancy by using the Theory
of Planned Behavior. The results showed that identvas a significant predictor of
exercise behavior, while perceived behavioral @bntvas not. Attitude was the
strongest determinant of exercise intention, foddwy perceived behavioral control
and subjective norms.

A retrospective study of women’s exercise belafel behaviors during
their pregnancy and postpartum conducted by DowdsHausenblas (2004) showed
that the most common exercise beliefs during pregnavere improving mood,
whereas physical limitation obstructs exercise ip@dtion. The most common
exercise beliefs during postpartum were exercisgrals weight gain and a lack of
time obstructed exercise participation. The womdmnisbands/partners and family
members most strongly influenced their pregnanay @ostpartum exercise behavior.
The last finding was that women exercised more reefbey were pregnant than
during pregnancy and postpartum.

The purpose of the study conducted by Hausenbld®awns (2004) was
to prospectively examine pregnant women’s exeriigention and behavior during
their first trimester. The findings of this studgrdonstrate that perceived behavioral
control was a significant predictor of exercise dabr; attitude and subjective norms
were significant predictors of exercise intentitmtention and perceived behavioral
control have the strongest correlations with esercbehavior. Attitude has the
strongest correlation with intention, followed hybgective norms.

Armitage (2005) conducted the research to tesathity of the TPB to
predict actual participation in physical activitywda explored the development of
activity habits in a 12-week longitudinal study. eThesults found that perceived
behavioral control was significantly predictive iotentions and actual behavior, and
stable exercise habits developed in the first Weeks of the study.

As the elderly population, Courneya (1995) examhitee TPB in the
context of physical activity in older individualswé found that attitude, subjective

norms, and perceived behavioral control were ahificantly correlated with the
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intention to exercise. Intention, attitude, andcpered behavioral control had direct
relationships with stage of readiness of physicativdy. Gretebeck (2000)
investigated the effectiveness of the Theories edd®ned Action and the Theory of
Planned Behavior in predicting physical activityhbeior in the elderly. The findings
of the study revealed that the TPB accounts forenobithe variance in intentiof{ =
.59 to engage in physical activity behavior than TiRA (R? = .46). Within the model
constructs, attitude was the best predictor ohitié@ to engage in physical activity.

Rhodes, MacDonald, and McKay (2006) investigatddPB model for the
prediction of child leisure-time physical activityhe findings from the study showed
the TBP could explained 35-50% of the variancehpspcal activity behavior and 74-
76% of the variance in intention. Intention andgeéred behavioral control were
significant contributiors to the direct predicti@i behavior. Subjective norms and
perceived behavioral control were significant pcéatis of intention.

In the Thai context, Jitramontree (2003) stuglieztlicting exercise behavior
among Thai elders by testing the TPB. The resulbsved that intention and perceived
behavioral control predicted exercise behaviorgedi attitudes, indirect attitudes-
benefits, perceived behavioral control, and basriey exercise predicted exercise
intention. Direct attitudes, indirect attitudes-b8ts, indirect attitudes-negative effects,
and barriers to exercise predict exercise behavior.

Therefore, to sum up, the results from these estuglipported the relationships
among the TPB’s constructs and physical activity esercise behavior in various
populations in the West and Thailand. However,ethera lack of knowledge about the
ability of the TPB to predict physical activity l@fior among Thai pregnant woman.

In summary, taken together, this literature revidemonstrates the
response to physical activity associated with theysgal, physiological and
psychological changes during the second trimestepregnancy. It is focused on
maternal and fetal considerations. In general,legqahysical activity is significant for
healthy pregnant women because of the provisiomeasfefits to the women and
fetuses. Of note, the fundamental concern is totvexéent responses to physical
activity during pregnancy differ from those in then-pregnant state. Findings from
clinical and epidimiological studies have shownaglverse maternal or fetal effects in

women engaging in mild and moderate physical agtivi
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Even though the physical, physiological and pslaiioal benefits of
physical activity are well documented, and it hagrb suggested that women should
participate in this activity, most women stop erigggin physical activity during
pregnancy, and some of them decline to perform atyity during this period.
Therefore, the present study will examine the i@tships among the factors to gain a
better understanding of the role each plays in ptorg regular physical activity as
part of a healthy lifestyle. The Theory of Planfhavior provides the framework in
this study. In depth knowledge concerning thesaticeiships will provide guidance in
structuring effective physical activity intervermm for Thai pregnant women during

the second trimester of pregnancy.
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CHAPTER III
METHODOLOGY

This chapter described the research design andonethsed to conduct
the study. The research design, population and lsagmpneasurement, validity and
reliability, data collection, protection of humambgects, and data analysis procedures
were included. A pilot study and findings of usithg Theory of Planned Behavior’'s

constructs (TPB) were also presented.

Research Design

A descriptive, cross-sectional research design used to investigate
causal relationships between the theoretical ptedicincluding, behavioral beliefs,
normative beliefs, control beliefs, attitudes toavahysical activity, subjective norms,
perceived behavioral control and intention to ergagphysical activity, and physical
activity among Thai women during the second trirmesf pregnancy. The data were
obtained from self-report questionnaires. This gtwds conducted in two phases.

Phase I|.: Phase one of the study was composed of two s{@psan
elicitation of the study and (2) a pilot testing.

Step 1: An elicitation of the study: An elicitation wassanificant step in
applying the TPB in the study. It used open-endeadrviews to probe the relevant
salient beliefs involving particular behaviors amga@pecific population. This study was
performed based on the recommended criteria by nAjd®91, 2006); Ajzen and
Fishbein (1980); and Ajzen and Madden (1986) ireptd develop the measure which
reflects the salient behavioral, normative and rabrteliefs regarding physical activity
among women during the second trimester of pregnanc

Step 2:A Pilot testing: The developed questionnaires thasethe elicitation
results were used to evaluate for clarity and apjateness. Cronbach’s alpha coefficient

was computed to estimate the internal consistextigpility of each questionnaire.
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Phase II: Model Testing Phase
A model testing was applied to assess the reldtippsamong the TPB'’s
constructs by using the questionnaires developeth fthe elicitation study, and

modified from the existing instrument.

Population and Sampling
The target population of this study was Thai pregnaomen who
attended the Antenatal Clinics at Maharaj Nakorra@i Mai Hospital and the Health

Promotion Hospital located in Chiang Mai.

Sample and Setting

Purposive sampling was used for this study. Dateewellected from the
pregnant women who attended the Antenatal Cliniddlaharaj Nakorn Chiang Mai
Hospital and the Health Promotion Hospital. Thererg subject who met inclusion

criteria was consecutively recruited.

Criteria for inclusion in this study were:

1. Healthy pregnant women who were 18 years ofagever, and with
gestational age of 16 to 25 weeks regardless diradls of complications, i.e., heart
disease, diabetes mellitus, hypertension, anahso o

2. Able to read and write Thai language

3. Willing to participate in this study

Criteria for exclusion in this study were:
1. Multiple pregnancies

2. Mobility limitation

Sample Size

Kline (1998) suggested that the results derivethiwia larger sample had
less sampling error and were more likely to beisgtteally significant than within
smaller samples. Moreover, the evaluation of comptedels required more subjects
than did the evaluation of simpler models. The toggidelines were mentioned that
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sample size of less than 100 could be consideretilfs Between 100 and 200
subjects—amedium’ sample size— was better than minimum, but agasulais not
an absolute because things like model complexitytbabe considered. Sample sizes
that exceeded 200 cases could be considered ladg@ppropriate.

Similarly, Hair, Black, Babin, Anderson & Tathar@006) mentioned that
Structural Equation Modeling (SEM) in general reqdia large sample relative to
multivariate approach. However, large sample simege usually more time-
consuming and expensive to obtain. Thus, the alitjoestion in SEM involved how
large a sample was needed. Normally, the common $Ei\hation procedure was
maximum likelihood estimation.

Maximum likelihood estimation (MLE) had been foutal provide valid
results with sample sizes as small as 50, but shimll sample size was not
recommended. It was generally accepted that thenmam sample size to ensure
appropriate use of MLE was 100 to 150. One recond@érsample size was 200, to
provide a sound basis for estimation. Howevethé& sample size was large (>400),
the method becan®o sensitive’and almost any difference was detected, making all
goodness-of-fit measures indicate poor fit (Haalet2006).

Additionally, Munro (2005) also recommended thet humber of subjects
should be 30 for each independent variable in aeiad increase the likelihood that
the findings could be replicated. There were semdapendent variables in this study.
Then, the estimated sample size was suggested2bbsubjects.

According to the path model in this study, the ptaxrity was not an issue.
Moreover, the hypothesized model to predict physacsivity among Thai pregnant
women proposed seven independent variables. Thosnienum requirement of 210
subjects should be appropriate, plus 20 percengffinition rate to account for the
chance of incomplete data. Consequently, the miminmumber of subjects in this

study was 252.

Settings
Two Antenatal Clinics in Chiang Mai including MahaMNakorn Chiang
Mai Hospital and the Health Promotion Hospital welnesen since these hospitals were

categorized as the government general health sector
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Maharaj Nakorn Chiang Mai Hospital is a universityspital which serves
3,000 out-patient visits per day, and comprised.,dD0 beds for the tertiary care of
complicated patients with various specializing d#pants and units (Medical Records
and Statistics Department, 2008).

The Health Promotion Hospital is a health sectodeurthe Ministry of
Public Health which serves 1,435 pregnant womenugatient visits per year, and
comprised of 60 beds for maternal and child pagient

Both hospitals provide clinical services at the ékwital Unit every weekday
from 8:00 A.M. to 4:00 P.M. and serve a diversitypeegnant women in Chiang Mai

province.

Protection of Human Rights

This study was conducted with the approval of thstitutional Review
Board (IRB) of Mahidol and Chiang Mai Universityhd@ official letters from the
Graduate Studies Office, Mahidol University werémitted to the directors of the two
hospitals, Maharaj Nakorn Chiang Mai Hospital anel Health Promotion Hospital to
ask for data collection permission. After the fofmparmissions were provided, the
researcher directly contacted the head nursesdiritenatal Clinics in order to explain
the purpose and processes of the study.

Potential subjects were informed about the purpdste study and their
right to deny or to withdraw from the study at aiye, and that was not any risk
involved in participation in this study. The volant subjects were requested to sign a
consent form. Their names would not be attachdbealata. A code number was used
on the questionnaires instead, and all responses avealyzed as group data and no
individual's responses were identifiethe potential subjects’ names would be included
only on the consent form and kept in a locked débinet until the completion of the

study at which time they would be destroyed.

Instruments
In the present study, self-reported questionnairee used for collecting
data because they were convenient for the sulictsmplete, assured anonymity, had

a standardized format, and offered no risk of in&ver bias (Waltz, Strickland and
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Lenz, 1984). There were twelve questionnaires geaVito ask the subjects concerning
the TPB'’s variables. Ten of them were developeedbas focus group respondents’
description. Only the Pregnancy Physical Activityeg3tionnaire was translated into
Thai and modified. The demographic information d¢oesaire was modified from
Downs and Hausenblas (2003).

Elicitation Study for Development of the Belief Meaures

An elicitation study was performed to develop theeat and indirect
measures based on the TPB among the pregnant wdimelirect measures consisted
of attitude toward physical activity, subjectivernns and perceived behavioral control.
According to the indirect measures, they were cédlg in the salient behavioral,
normative, and control beliefs including outcomelastion, motivation to comply,
perceived power, and intention related to physcélity behavior.

Seven focus groups were conducted with 52 pregmamhen at two
Antenatal Clinics: Maharaj Nakorn Chiang Mai Hoapiand the Chiang Mai Health
Promotion. Data were analyzed by using contentyarsalthen a set of TPB
guestionnaires were constructed. A Likert-type escalas used to develop nine
guestionnaires including: (1) behavioral belief8) Qormative beliefs, (3) control
beliefs, (4) outcome evaluation, (5) motivation domply, (6) perceived power, (7)
subjective norms, (8) perceived behavioral contesid (9) intention. Conversely,
attitude toward physical activity used semantifedéntial bipolar adjective scales.

The developed questionnaires were employed fot pekting in Phase 1

to test the relationships among the variables ®fTthAB.

Validity and Reliability

The validity of an instrument was an essential éteanine the extent to
which the instrument actually reflected the abstcamstruct being examined. Validity
testing was able to validate the utilization ofir@trument for a specific group or purpose.
An instrument might be very valid in one situatlmurt not valid in another. Thus, validity
was required to be reexamined in each study situéBurns & Grove, 2007).

Reliability plays an important role in the seleatiof an instrument in a

study since reliability testing was able to exantime amount of random error in the
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measurement technique. Accordingly, it was necgsiartest the reliability of an
instrument before using it in a study. Reliabiltias usually expressed as a form of
correlation coefficient. A reliability coefficienof .80 was considered the lowest
acceptable value for a well-developed psychosocr@asurement instrument.
However, a reliability of .70 was considered acabfg for a newly-developed

psychosocial instrument (Burns & Grove, 2007).

Validity

All measures in this study were evaluated for cotwalidity by a panel of
the TPB and physical activity experts, and reviaecbrding to the comments of these
experts. Seven experts, including three nurse ¢olszaone obstetrician, one
physician, and two educators assessed contenityalldhen, a content validity index
was computed, both scale-level CVI (S-CVI), andhiievel CVI (I-CVI). The results

of content validity index (CVI) of each questionmaivere as the following:

Table 3.1 Results of S-CVI and I-CVI scores of the questiores

I-CVI
Questionnaire(s) S-CVI

(Range)
1. Attitude toward Physical Activity Questionnaire

0.78 0.57-0.71

(APAQ)
2. Subjective NormQuestionnaire (SN) 0.79 0.71-0.86
3. Perceived Behavioral Control Questionnaire (PBCQ0.81 0.71-0.86
4. Behavioral Beliefs Questionnaire (BBQ) 0.90 01700
5. Outcome Evaluations Questionnaire (OEQ) 0.61 3041
6. Normative Beliefs Questionnaire (NBQ) 0.92 01860
7. Motivation to Comply Questionnaire (MCQ) 0.92 8®-1.00
8. Control Beliefs Questionnaire (CBQ) 0.97 0.8661.
9. Perceived Power Questionnaire (PPQ) 0.97 066-1.
10. Intention Questionnaire (INTQ) 0.68 0.57-0.71

11. Pregnancy Physical Activity Questionnaire (PPAQ 0.90 0.57-1.00
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The results of CVI, some showed that questionsdissl low scores; hence,
the questionnaires were revised with respect tedh@nents and recommendations of the
experts.

Reliability

The revised questionnaires were used in Step @der to evaluate for
clarity and appropriateness. Cronbach’s alpha mefit was computed to estimate
the internal consistency reliability of each quastiaire. The analysis indicated that
Cronbach’s alpha coefficients were ranged fromtc632.

As shown in Table 3.2, Cronbach’s alpha coeffigserof four
guestionnaires were less than .80 as follows: $tilage Norms Questionnaire (.68),
Perceived Power Questionnaire (.76), Perceived Betsd Control Questionnaire

(.77), and Pregnancy Physical Activity Questionadivs).

Table 3.2 Reliability Estimates: Cronbach’s alpha coefficgefur the constructs of

the TPB questionnaires (Pilot testing phase, n)= 34

Questionnaire Number of Cronbach’s alpha

items coefficient

Indirect Measures

Behavioral Beliefs 12 .86
Outcome Evaluation 12 .87
Indirect Attitude toward Physical 12 .90
Activity

(Behavioral Beliefs X Outcome

Evaluation)

Normative Beliefs 6 91
Motivation to Comply 6 .97
Indirect Subjective Norms 6 .96

(Normative Beliefs X Motivation to
Comply)
Control Beliefs 15 .81
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Table 3.2 Reliability Estimates: Cronbach’s alpha coefficgefur the constructs of

the TPB questionnaires (Pilot testing phase, n)H{&zht.)

Questionnaire Number of Cronbach’s alpha

items coefficient

Perceived Power 15 .76
Indirect Perceived Behavioral Control 15 .83

(Control Beliefs X Perceived Power)

Direct Measures

Attitude toward Physical Activity 9 .92
Subjective Norms 4 .68
Perceived Behavioral Control 3 a7
Intention 8 .83

Pregnancy Physical Activit
g. y' y Y 28 .75
Questionnaire

According to the recommendation of Burns & Grov@(2), the reliability
of .70 was considered acceptable for a newly-dg@eslopsychosocial instrument.
Therefore, the Subjective Norms Questionnaire veassed and tested for reliability
again before using to collect data in Phase 2.fiFueng was found that Cronbach’s

alpha coefficient of this questionnaire was .77.

Measurement of the TPB Variables

In this study, the researcher used the self-regagtiestionnaire to measure
the variables based on the TPB’s constructs reggpulysical activity behavior among
women during the second trimester of pregnancy. qeestionnaires based on the
TPB’s constructs were developed from the elicitdoesults by the researcher.

There were twelve questionnaires altogether usélis study. Ten of them
were developed based on the focus group respondiEsisriptions. A single existing
guestionnaire was translated into Thai and modifiBlde questionnaires presented
were as follows:

1. The Attitude toward Physical Activity Questiomea(APAQ)

2. The Behavioral Beliefs Questionnaire (BBQ)
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The Outcome Evaluations Questionnaire (OEQ)
The Subjective Norms Questionnaire (SNQ)

The Normative Beliefs Questionnaire (NBQ)

The Motivation to Comply Questionnaire (MCQ)
The Perceived Behavioral Control Questionn@iCQ)
The Control Beliefs Questionnaire (CBQ)

The Perceived Power Questionnaire (PPQ)

10. The Intention Questionnaire (INTQ)

11. The Pregnancy Physical Activity QuestionnaitBAQ)

© © N o 0 b~ ®w

12. The Demographic Information Questionnaire

1. The Attitude toward Physical Activity Questionraire (APAQ)

Attitude toward Physical Activity were measuredthtbhadirectly and
indirectly.

Indirect measures: Indirect attitude toward physical activity was essed
in terms of two questionnaires: TH&ehavioral Beliefs Questionnaire (BBQ) and
Outcome Evaluation Questionnaire (OE@fcording to the TPB, the strength of each
salient belief(b) was combined in a multiplicative fashion with théebjective outcome
evaluation(e) of the belief’s attribute. Thus, an attitude wagaly proportional ) to
the resulting products across thsalient beliefs and outcome evaluation (Ajzen,1)99

The Behavioral Beliefs and Outcome Evaluations sf)aenaires were
developed based on focus group respondents’ déeosp of advantages and
disadvantages. The Behavioral Beliefs QuestionngdB8Q) consisted of 12
behavioral beliefs using a five-point Likert-typeate (1 = very unlikely to 5 = very
likely). Outcome evaluations were measured by the Outcdivaluations
Questionnaire (OEQ) rating on a five-point Likerpé scalg1 = very unimportant to
5 = very important)of 12 outcome evaluations.

To formulate the indirect attitude toward physiea&tivity, the subjects
rated their beliefs and evaluation of consequentiesn, each belief was combined in
a multiplicative with each outcome evaluation. Tiogal score of indirect attitude
toward physical activity ranged from 12 to 300, aswlild be classified into three
levels; low level (12-107), moderate level (108-R0énd high level (204-300). The
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higher scores indicated positive beliefs and outoavaluations with regard to
physical activity during pregnancy.

Direct measures:The attitude toward physical activity was measurgd
the Attitude toward Physical Activity Questionna{(®PAQ). This questionnaire was
developed by the researcher based on Ajzen (20@bj)hee focus group response, and
measured by using a five -point semantic diffeadrtiipolar scale (ranging from 1 to
5). This scale consisted of nine adjective paied there constructed from the results
of the elicitation study, and was measured into &spects of attitude. The total score
ranged from 9 to 45, and could be classified iied levels; low level (9-20),
moderate level (21-32), and high level (33-45). Higher attitude scores indicated

more positive attitude toward physical activity idigrpregnancy.

2. Subjective Norms:Subjective Norms were measured both directly and
indirectly.

Indirect measures:Indirect subjective norms were assessed in terrsaf
guestionnaires: ThBormative Beliefs Questionnaire (NBQ) and Motivatio Comply
Questionnaire (MCQ)According to the TPB, the strength of each norvealielief(n)
was multiplied by the person’s motivation to comfiy) with the significant referent.
Therefore, the subjective norms (SN) were direptiyportional ) to the sum of the
resulting products across thealient referents (Ajzen, 1991).

The Normative Beliefs and Motivation to Comply Qimaire were
developed based on focus group respondents’ deéscspof normative beliefs and
motivation to comply. The subjects rated their pptions of the strength of significant
others beliefs about whether the subjects shouldorpe physical activity during
pregnancy, and their motivation to comply with thegnificant referents. The Normative
Beliefs Questionnaire (NBQ) consisted of six nomeabeliefs rating on a five-point
Likert-type scal€1 = definitely not true to 5 = definitely tru&lotivation to comply was
measured by the Motivation to Comply QuestionndWViCQ) rating on a five-point
Likert-type scal€l = not at all to 5 = very muchof six motivations to comply.

To formulate the indirect subjective norms, thersgith of each normative
belief was multiplied by the corresponding motigatito comply with the referent(s),

and the products were summed across the salierurtiamp others. The total score
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ranged from 6 to 150, and could be classified itiee levels; low level (6-53),
moderate level (54-101), and high level (102-138igher scores reflected greater
influence by individuals who were important to thejects.
Direct measure: Subjective norms were measured by the Subjective

Norms Questionnaire (SNQ). This questionnaire was dewslopy the researcher
based on Ajzen (1991, 2006) and focus group regsomasd determined by four items
rating on a five-point Likert-type scale. The tadabre ranged from 4 to 20, and could
be classified into three levels; low level (4.0)9120derate level (9.3-14.6), and high
level (14.7-20). Higher scores indicated greatdluamce of significant others on

performing physical activity during pregnancy.

3. Perceived Behavioral Control: Perceived Behavioral Control was
measured both directly and indirectly.

Indirect measures: Indirect perceived behavioral control was assegsed
terms of two questionnaires: Tkantrol Beliefs Questionnaire (CBQ) and Perceived
Power Questionnaire (PPQ). Based on the TPB, each control belief (c) was ¢oath
in a multiplicative fashion with the perceived pavje) of the particular control factor
to facilitate or inhibit performance of the behavidghus, the perceived behavioral
control (PBC) was directly proportionat) to the sum of the resulting products across
then salient control beliefs and perceived powers (AjZ€91).

The Control Beliefs and Perceived Power Questioenaere developed
based on focus group respondents’ description aitrab beliefs and perceived
powers. The Control Beliefs Questionnaire consisied5 control beliefs rated on
a five-point Likert-type scal€l = very difficult to 5 = very easy). Perceived power
was measured by the Perceived Power QuestionmR) rating on a five-point
Likert-type scale(1 = very unlikely to 5 = very likely) of 15 perceived powers.
According to the PPQ, there were eight negativast¢item 3, 4, 6, 8, 9, 10, 13, and
14). All these items were reversed scored befoi@ilzding. To formulate the indirect
perceived behavioral control, each control belieglswombined in a multiplicative
with each perceived power. The products were sumawdss all of the indirect
perceived behavioral control. The total score rdnfyjem 15 to 375, and could be
classified into three levels; low level (15-134)pderate level (135-254), and high



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Nursing) / 57

level (255-375). Higher scores were representedtgreperceived behavioral control
over performing physical activity during pregnancy.

Direct measures: Perceived behavioral control was measured by the
Perceived Behavioral Control Questionnaire (PBCQhis questionnaire was
developed by the researcher based on Ajzen (19816)2and focus group response,
and determined by 3 items rating on a five-poirkeki-type scale (1 = very difficult to
5 = very easy; and 1 = strongly disagree to 5 engflly agree). The total score ranged
from 3-15, and could be classified into three Isyébw level (3-6), moderate level
(7-10), and high level (11-15). Higher scores iathd perceived behavioral control

over performing physical activity during pregnancy.

4. Intention

Intention was developed by the researcher basedfoons group
respondents, and determined by eight items consist#éh household/caregiving,
transportation, exercise, and occupation rating aotive-point Likert-type scale
(1 =definitely do not to 5 = definitely do; and ldefinitely not true to 5 = definitely
true). The total scores ranged from 8 to 40, and coeldlbssified into three levels;
low level (8-18.6), moderate level (18.7-29.3), dgh level (29.4-40). Higher scores

indicated greater intention to perform physicaldist during pregnancy.

5. Pregnancy Physical Activity Behavior

The Pregnancy Physical Activity Questionnaire (PPA@s developed by
Chasan-Taber, et al. (2004). It was translatedThta language and modified to study
physical activity among Thai pregnant women. It was semi-quantitative
questionnaire that asked the subjects to reporttithe spent participating in 28
activities including household/caregiving (14 aitt®s), occupation (six activities),
sports/exercise (five activities), and transpootaiithree activities). For each activity,
the subjects were asked to select the categorybttst approximates the amount of
time spent in that activity per day or week duriihg second trimester of pregnancy.

The PPAQ was calculated energy expenditure byiphyitig each activity
with its intensity to arrive at a measure of weekhergy expenditure (METxhak™)

attributable to each activity. Field-based measergmin pregnant women were used
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to represent activity intensity for walking, anght- to moderate- intensity household
tasks. The Compendium-based MET value was usedtimate the intensity of the
remainder of the PPAQ activity and summed to obtai@rage MET hours per week
for total activity. Additionally, each activity waslassified by intensity: sedentary
(<1.5 METS), light (1.5 to less than 3.0 METS), ramte (3.0-6.0 METS), or vigorous
(>6.0 METSs), and the average number of MET-houns week expended in each
intensity level was calculated (Chasan-Tabeal.e2004). The total score of PPAQ
ranged from O to 1680, and could be classified thtee levels; low level (0-559),
moderate level (560-1119), and high level (11200)68

Where the instruments are concerned, the reseastimild take into
account cross-cultural appropriateness when comgpdoehaviors across two or more
cultures. Consequently, the translation of researaterials such as questionnaires is
a significant procedure in a study. The researsheuld be aware of the need for
discrimination in translating. The most common s$tation technique used by nurse
researchers is the translation/back translationhaakt(Brislin, 1986; Willgerodt,
Kataoka-Yahiro, & Ceria, 2005).

Behling and Law (2000) suggested that the traioslétack-translation
procedure involved four steps as follows:

1. A bilingual individual translated the originalowgce language
instrument into the target language.

2. Another bilingual translator who was not exmbde the original
instrument blindly back-translated the draft talgeguage into the source language.

3. The two versions of the source language wenmpeoed for the
detection of errors.

4. If there were major differences between the tsawmrce language
versions, modifications needed to be made untiktingere only minor discrepancies.

By using the simple translation-back translatiochteque (Brislin, 1986;
Behling, & Law, 2000), the PPAQ questionnaire wasnslated into Thai, and back-
translated into English by three bilingual transtatincluding two doctoral nurses and
one doctoral candidate. Then, the two versionfi®fsburce language were compared
for errors. The PPAQ was revised before measunng pilot-tested cross-culturally

for validity and reliability.
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Data Collection

Upon approval by the Institutional Review Boar&E) of Mahidol and
Chiang Mai University, and with the permission toé tdirectors of the two hospitals, the
purpose and process of the study was explaindtetbdgad nurses of the two Antenatal
Clinics at Maharaj Nakorn Chiang Mai Hospital ame tHealth Promotion Hospital
informing them that the study was conducted in plvases.

Phase I: There were two steps of this phase; an elicitatiotihhe study and
the pilot testing.

1. An elicitation of the study

An elicitation study was conducted to develop theasures that reflect the
salient behavioral, normative and control beliefgarding to physical activity in the
women during the second trimester of pregnancy.ofting to the TPB, the salient
beliefs, the most important and prominent belibescame the immediate determinants
of a person’s attitudes, subjective norms and pexdebehavioral control (Azjen &
Fishbein, 1980, Azjen, 1991).

Using procedures outlined by Ajzen (1991, 2006)jeAzand Fishbein
(1980), and Azjen and Madden (1986), three andffmus groups were conducted in a
childbirth preparation room at Maharaj Nakorn Clgidviai Hospital and the Chiang
Mai Health Promotion, respectively. Each group &ied of six to nine pregnant
women. Purposive sampling was used to recruit imggtiregnant women in the
elicitation study. The participants who met theus®n criteria and waited for service
at the Antenatal Clinic were directly asked by theearcher to join the study. Each
participant was informed concerning the purposéhisf study and procedures. Signed
consent was obtained from the pregnant women wimbed&o participate in this study.
If they did not want to participate in this stutlyey were excluded.

Each focus group was able to be conducted in alayng this process, the
researcher provided a brief explanation of the atlvjes of the study and asked open-
ended questions in order to elicit salient belifgen, the researcher also made attempts
to involve each participant in responding to questi Open-ended, semi-structured
elicitation interviews were conducted with 52 praginwomen in seven focus groups.

The researcher asked the following questioNdthat would be the
advantages/disadvantages if you perform physicavigcduring the second trimester
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of pregnancy?”, “Who are the significant people wiink that you should/should not
perform physical activity during the second trineesif pregnancy?”, and “What would
make it easy/difficult for you to perform physiaativity during the second trimester of
pregnancy?”

The results from the elicitation study were anallyby using the content
analysis method for developing a set of questiorrailsed to test the relationships
among all variables of the TPB in the model tesgihgse.

2. Pilot testing

A set of questionnaires was evaluated for claritg appropriateness by
testing the content validity and reliability of alstruments.

After the subjects were recruited in the pilot gtutie researcher introduced
herself and explained the objectives of the stodyém. The subjects were informed of
their right to participate or to reject participafiin the study. The written consent form
was signed if the subject was willing to particgat this study.

To test the questionnaires, the subjects wereurttstl to complete the
guestionnaires, and responded to the following topres

(a) Were the questions clearly stated?

(b) Was the format easy to answer?

Subjects were also asked to indicate the timestieggn and completed the
guestionnaires. The nature of the questions anddasbreaction to them was discussed.
On the basis of the results from this pilot testqestionnaires were modified.

The results from the pilot testing were analyzedestimate the internal
consistency reliability by using Cronbach’s alpluefficients. In this step, a reliability
of .70 was considered acceptable in accordance avitewly developed psychosocial
instrument. However, one questionnaire, subjecimens, was revised after analyzing

for the reliability of the instruments.

Phase II: Model Testing Phase

The sets of the TPBs and PPAQ questionnaires admenistered to test
the model. Data collection took place from April Amigust, 2008, in two hospitals,
Maharaj Nakorn Chiang Mai Hospital and the Healtbnkotion Hospital located in
Chiang Mai province. There were 272 cases in thdentesting phase. The number of
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subjects from Maharaj Nakorn Chiang Mai Hospitald aimhe Health Promotion
Hospital were 152 and 120, respectively.

The data collection procedure was conducted afotlosving:

1. Permission was obtained from the directors e$¢htwo setting for the
researcher to approach pregnant women at the Amate@bnics. The head nurse and
staff of each unit were also approached and infdratgout the purpose of the study
and details of the data collection process.

2. Subjects who met the inclusion criteria whilaitimg for service at the
Antenatal Clinic were directly asked by the reskardo join the study.

3. Once the potential subjects were recruitechatAntenatal Clinics by
purposive sampling technique, the researcher inted herself, established rapport,
and explained the purpose of the study and how these selected. They were
informed that the confidentiality or anonymity dfiet information was seriously
maintained.

4. The subjects were asked to sign consent forrtieeif were willing to
join this study. The researcher interviewed thejextb by using the demographic
information questionnaire and completed some datan fthe hospital records. The
subjects were explained how to complete the tenstoqmnaires measuring
independent variables: BBQ, OEQ, NBQ, MCQ, CBQ, PRBAQ, SNQ, PBCQ and
INTQ. All these questionnaires were collected bgams of self-reporting at the
Antenatal Clinic of both hospitals.

5. After each subject had answered the questim®athe researcher
checked all items again to make sure that all quastires were completed. Then, the
researcher made an appointment with the subjeatsrigplete the last questionnaire
(PPAQ) one month later in order to assess theirahgihysical activity.

6. Finally, the subjects received a gift from tleeaarcher in appreciation

of their time and effort after finishing all proagés in this study.

Data Analysis
Data analysis was completed by using the Statlsfackage of the Social

Sciences (SPSS) for Windows, version 11.5, andLthear Structural Relationship
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(LISREL) statistical package, version 8.53, whiclergv provided by Mahidol
University.

Data analyses included the application of deseeptand inferential
statistics as the following:

1. Descriptive statistics were used to delieeabharacteristics of the
samples and the variables of interest in termgafuency, mean, median, standard
deviation, range of scores, skewness, and kurtosis.

2. Cronbach’s Alpha Coefficient was examinedétermine the reliability
of the instruments.

3. The statistical assumptions underlying mulista for path analysis
including normality, linearity and homoscedasticitgnd multicollinearity were
examined. Pearson’s Product Moment correlation wagloyed to analyze the
bivariate relationships among observed variables vesll as to examine
multicollinearity among the variables. The normaénd linearity were determined by

use of a PRELIS program.

Path Analysis

A path analysis under the LISREL program was usedsdlve the
structural equations for dependent variables imseof independent and random
disturbance. Measured variables were theoreticalstoocts and called observed
variables. To estimate the parameters of the hgsathd model, path coefficients and
square multiple correlations were estimated; thanddrdized coefficient was
employed to estimate the structural effect. B@arépresented the direct effect of
endogeneous variables on other endogeneous vaiatihde, gammay referred to
the structural effects of exogeneous variables ndogeneous variable. Phd)
signified the variance/covariance matrix of exogrrsevariables. Epsilor) reflected
the measurement errors associated with dependsatwaul variables (y). Theta-delta
(®3) represented the measurement errors associatdd imdependent observed
variables (x). Theta-delta-epsilo®dg) referred to the measurement errors associated
with independent and dependent observed variablasd y).

The fit of the hypothesized model was analyzedgusiiaximum likelihood

estimation. The structural model was refined byirsgldand evaluating the modified
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model for the best model fit to answer the hypake3he modification indices were
used as guidelines for model improvements of weiatips between indicators,
according to the theoretical basis. To evaluatertbdel, the overall model fit-index was
determined to establish how well the model fit #rapirical data (Hair, Anderson,
Tatham, & Black, 1998). To establish the suitapitif the Overall Model Fit Index, the
following points should be examined:

1. Nonsignificant Chi-squarep (> .05). Nonsignificant differences were
desired because it demonstrated the theoreticatinibdf the observed empirical data.

2. Goodness-of-Fit Index (GFI). The possible rangeGFI values was
0 to 1. The higher values indicated a better fitl Greater than .90 was considered good
(Hair et al., 1998).

3. Adjusted GFI was an extension of the GFI. Tieeommended
acceptance level of AGFI was a value greater thagoal to .90 (Hair et al., 1998).

4. Comparative Fit Index (CFl). The CFl was arrengental fit index. A
value greater than .90 was associated with a niibdielair et al., 1998).

5. Root Mean Square Error of Approximation (RMJEPFhe RMSEA was
a misfit index. Values closed to zero indicatedoadyfit. The RMSEA less than .05
indicated a very good fit (Munro, 2005). The highRMSEA than the value of .10
indicated a poor fitting model (Tabachnick & Fid&001).

In summary, this study was utlized with a quatitiea approach. A
descriptive, cross-sectional research design wpbedpto collect data regarding Thai
women’s physical activity during the second trireestf pregnancy by using the Theory
of Planned Behavior. Population and sampling, nteasent, data collection, protection

of the human subject, and data analysis employ#darstudy, were described.

Summary

In summary, this chapter presented research metingtlding the design
of a cross-sectional descriptive study, populatemd sampling, measurements
constructions, data collection and analyses. Aaluftiy, the discussion of protection of
human rights, and instrument development and psyelre properties of this study

were described.
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CHAPTER IV
RESULTS

This chapter presents the results of the data analyses for each phase of the
study. Phase | is the tools development phase, which includes the results from an
elicitation study and a pilot study, and the results of Phase Il which focuses on the
model testing.

Sample Characteristics

The characteristics of the sample were illustrated as the following:

1. Elicitation study phase

The sample (N = 52) for the €licitation study consisted of 28 pregnant
women during the second trimester and 25 pregnant women during the third trimester.
The average age was 25.92 years (Min-Max = 18-36 years; SD = 5.02).

2. Pilot testing phase

The sample for the pilot test of the instruments consisted of 34 pregnant
women. An average age was 26.53 years (Min-Max = 18-37 years, D = 5.62).

3. Modsdl testing phase

Two hundred and seventy-two pregnant women during the second
trimester from two hospitals were recruited for the model testing phase. The subjects
were selected from the Antenatal Clinic at Mahargj Nakorn Chiang Mai Hospital and
the Health Promotion Hospital. The number of subjects from each hospital were 152
and 120, respectively.

The demographic characteristics of the sample in the model testing are
presented in Table 4.1.
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Table 4.1 Demographic Characteristics of the Samples (n 35 272

Variables Number Percentage

Age (year)
18 - 20 15 5.50
21-30 181 66.60
31-40 76 27.90

Mean = 27.51, SD = 4.33, Range = 18 - 40

Marital status

Single 13 4.80
Married 259 95.20
Education level
Primary school 21 7.70
Secondary school 61 22.40
High school 60 22.10
Vocational school 31 11.40
Bachelor Degree 92 33.80
Master Degree 7 2.60
Family income
Less than 10,000 Baht 52 19.10
10,000 — 19,999 Baht 122 44.90
20,000 - 29,999 Baht 59 21.70
30,000 — 39,999 Baht 27 9.90
> 40,000 Baht 12 4.40
Occupation
Employee 182 66.90
Civil servant/State enterprise 26 9.60
Merchant 26 9.60
Owner of business 21 7.70
Housewife 11 4.00
Student 5 1.80

Politician 1 0.400
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Table 4.1 Demographic Characteristics of the Samples (n 5 @&&ht.)

Variables Number Percentage
Gravida
1 131 48.20
2 117 43.00
>3 24 8.80
Gestational age
15 - 20 weeks 147 54.00
21 - 26 weeks 125 46.00

Mean = 20.42, SD = 2.95, Range =15 - 26
Number of children

0 173 63.60

1 92 33.80

2 7 2.60
Abortion

No 214 78.70

Yes 58 21.3
Pre-pregnancy exercise experience

None 175 64.30

Exercise 97 35.70

The majority of the participants were 21 - 30 gg#6.6%). An average age
of the sample was 27.51 yea®(= 4.33 years). Most of the subjects were married
(95.2%). The findings revealed that one-third & iregnant women were graduated
with a bachelor degree (33.8%). Approximately, tiwods of the subjects were
employees (66.9%) and had family incomes, rangi@QD - 19,999 baht per month
(44.9%). Nearly half of the participants (48.2%)y&vexperiencing first time pregnancy.
Most of these subjects had gestational ages of A5 (54.0%); and did not have any
children (63.6%). More than two-thirds of the s@lgedid not have abortion experience
(78.7%). Approximately two-thirds (64.3%) did nateecise before pregnancy.
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Descriptive Characteristics of Study Variables

Scores of the TPB’s variables including direct ardirect attitude toward
physical activity, direct and indirect subjectiverm, direct and indirect perceived
behavioral control, intention, and physical acyivduring the second trimester of
pregnancy were constructed based on descriptivéstgtss in each variable.

Descriptive statistics for each variable were shawhables 4.2 - Tables 4.6.

Table4.2 Descriptive Statistics for each Item of IndirectdaBirect Measure of
Attitude (n = 272)

Variables Possible  Actual Skew  Kur
. Mean SD  Median _
(Independent Variable) Range Range ness  toss

Indirect Attitude toward

_ N 12-300  37-300 187.17 39.75 18450 -0.02  0.79
physical activity
(Behavioral beliefs x

Outcome evaluations)

1) Make me healthy 1-25 4-25 1715 4.09 16.00 -0.07 0.57
2) Shorter labour 1-25 3-25 16.03 489 16.00 0.12 -0.14
3) Increase my muscle 1-25 4-25 1597 411 16.00 0.06 0.32
strength

4) Keep me active 1-25 2-25 1452 488 16.00 -0.13 -0.16
5) Increase back pain 1-25 1-25 11.83 488 1200 0.31 -0.21
6) Better weight control 1-25 2-25 1288 512 12,00 0.25 -0.30
7) Improved sleep 1-25 325 1569 503 16.00 -0.23 -0.10
8) Improved blood 1-25 3-25 1559 440 16.00 0.22 0.12
circulation

9) Normal digestion and 1-25 2-25 1488 535 16.00 -0.07 -0.27
defecation

10) Improved my mental 1-25 4-25 1741 484 16.00 -0.15 -0.03
health

11) Feeling cheerful and 1-25 4-25 17.00 476 16.00 -0.07 0.09
relaxed

12) Make my unborn baby 1-25 4-25 18.22 483 20.00 -0.26 -0.32

healthy
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Table4.2 Descriptive Statistics for each Item of IndirectdaBirect Measure of
Attitude (n = 272) (cont.)

Variables Possible Actual Mean SD  Median Skew Kurtosis
(Independent Variable) Range Range ness

Direct Attitude toward 9-45 17-45 34.33 4.28 35.00 -0.47 1.19
Physical Activity

1) Unpleasant — Pleasant 1-5 1-5 3.67 074 4,00 -0.78 0.67
2) Harmful — Beneficial 1-5 2-5 3.89 0.72 4.00 -0.49 0.41
3) Bad — Good 1-5 2-5 4.05 0.60 4.00 -0.22 0.52
4) Unhealthy — Healthy 1-5 2-5 398 057 4.00 -0.37 1.42
5) Stressful — Relaxing 1-5 2-5 392 055 4.00 -0.71 2.31
6) Unenjoyable — Enjoyable 1-5 1-5 3.65 0.70 4.00 -0.79 1.51
7) Humble - Proud 1-5 1-5 3.88 0.60 4.00 -0.45 1.64
8) Inactive - Active 1-5 1-5 3,57 081 4.00 -0.98 0.88

9) Unattractive - Admirable 1-5 2-5 3.73 0.65 4.00 -0.29 0.17

Table 4.3 Descriptive Statistics for each Item of IndirectdaBirect Measure of
Subjective Norm (n = 272)

Variables Possible Actual Mean SD Median Skew Kurtosis
(Independent Variable) Range Range ness
Indirect Subjective Norms 6-150 16-150 89.00 25.55 96.00 -0.23 0.35

(Normative beliefs x

Motivation to comply)

1) My husband 1-25 2-25 1483 4.97 16.00 -0.16 -0.01
2) My mother 1-25 2-25 1471 475 16.00 -0.24 0.22
3) My father 1-25 2-25 14.03 4.70 16.00 -0.08 0.02
4) My relatives 1-25 2-25 14.06 4.75 16.00 -0.26 -0.05
5) My friends 1-25 2-25 1448 4.70 16.00 -0.02 0.26
6) Physician/nurse 1-25 3-25 16.89 5.05 16.00 -0.14 -0.19

Direct Subjective Norms 4-20 8-20 1550 2.20 16.00 -0.63 1.67
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Table 4.3 Descriptive Statistics for each Item of IndirectdaDirect Measure of

Subjective Norm (n = 272) (cont.)

Variables Possible Actual

(Independent Variable) Range

Range

Mean

SD

Median

Skew Kurtosis

ness

1) The important persons inside 1-5
my family think | should

perform physical activity during
pregnancy.

2) The important persons 1-5
outside my family think | should

perform physical activity during
pregnancy.

3) The important persons inside 1-5
my family push me to perform

physical activity during

pregnancy.

4) The important persons 1-5
outside my family push me to

perform physical activity during

pregnancy.

2-5

2-5

2-5

2-5

3.87

3.90

3.85

3.89

0.69

0.62

0.67

0.62

4.00

4.00

4.00

4.00

-0.66

-0.49

-0.47

-0.47

0.95

1.05

0.58

0.92
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Table4.4 Descriptive Statistics for each Item of Indirect and Direct Measure of
Perceived Behavioral Control (n= 272)

Variables Possible Actual Mean SD Median Skew Kurtoss
(Independent Variable) ~ Range  Range ness

Indirect Perceived

_ 15-375 85-326 166.40 3531 162.00 1.05 2.46
Behavioral Control
(Control beliefs x
Perceived power)
1) Because of hearing about 1-25 3-25 1578 3.66 16.00 -0.13 1.92
exercise from media,
2) Because of liking to do 1-25 4-25 1599 3.83 16.00 0.26 0.92
exercise
3) Because of abdomen 1-25 1-20 824 352 8.00 0.79 0.91
enlargement
4) Because of back pain 1-25 2-20 811 3.63 800 091 0.88
5) Because of having more 1-25 4-25 15.08 4.49 16.00 -0.26 0.31
time
6) Because of being tired 1-25 1-25 7.06 392 6.00 113 1.85
from working
7) Because of confidencein 1-25 325 1370 412 16.00 0.03 0.31
capability
8) Because of fear about 1-25 1-25 722 396 6.00 0.91 1.62
illness, abortion, preterm
labour and accidents
9) Because of worry about 1-25 1-20 7.88 381 8.00 0.79 0.30
not having enough time to
sleep/rest
10) Because of being under a 1-25 1-20 748 4.28 6.00 092 0.18
lot of stress
11) Because of having aplace 1-25 4-25 1461 453 16.00 0.01 0.32
for exercise
12) Because of going to a 1-25 2-25 1448 4.82 16.00 -0.20 0.15
place for exercise easily
13) Because of bad weather 1-25 1-20 547 373 400 1.36 2.00

such as cold or warm weather,

with rain and smog
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Table 4.4 Descriptive Statistics for each Item of IndirectdaDirect Measure of

Perceived Behavioral Control (n = 272) (cont.)

Variables Possible Actual Mean SD Median Skew Kurtosis
(Independent Variable) =~ Range Range ness
14) Because of having no 1-25 1-25 8.67 4.54 9.00 0.73 0.28
friend(s)
15) Because of concern 1-25 2-25 16.65 6.11 16.00 -0.10 -0.90
about the unborn baby’s
health

Perceived Behavioral

3-15 6-15 11.48 1.55 12.00 -0.13 0.44
Control
1) For me, to perform 1-5 2-5 3.63 0.71 4.00 -0.61 0.19
physical activity during
pregnancy would be
difficult/easy
2) If  wanted to, | could 1-5 2-5 3.76 0.63 4.00 -0.32 0.30

easily perform physical

activity during pregnancy

3) To perform physical 1-5 2-5 4.09 0.59 4.00 -0.35 1.15
activity depends on me
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Table 4.5 Descriptive Statistics for each Item of Intentioeddure (n = 272)

Variables Possible Actual Mean SD Median Skew Kurtosis
(Independent Variable) = Range Range ness
Intention 8-40 11-40 29.65 4.13 30.00 -0.45 1.50
1) I intend to engage in 1-5 2-5 3.66 0.75 4.00 -0.33 -0.09

physical activity while | am

doing housework or

caregiving in the forthcoming

month.

2) 1 will try to engage in 1-5 1-5 3.75 0.64 4.00 -0.72 1.43
physical activity while | am

doing housework or

caregiving in the forthcoming

month.

3) Il intend to walk or bike 1-5 1-5 3.59 0.84 4.00 -0.86 1.03
(such as to work, or nearby

places) in the forthcoming

month.

4) | will try to walk or bike 1-5 1-5 3.59 0.83 4.00 -0.72 0.52
(such as to work, or nearby

places) in the forthcoming

month.

5) l intend to exercise in the 1-5 1-5 3.65 0.72 4.00 -0.73 1.32
forthcoming month.

6) | will try to exercise in the 1-5 1-5 3.74 0.72 4,00 -0.70 1.56
forthcoming month.

7) | intend to engage in

physical activities such as 1-5 1-5 3.83 0.79 4.00 -0.78 0.98
walking, and walking up and

down stairs while | am

working in the forthcoming

month.

8) 1 will try to engage in 1-5 1-5 3.83 0.81 4.00 -0.93 1.57
physical activities such as

walking, and walking up and

down stairs while | am working

in the forthcoming month.
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Table 4.6 Descriptive Statistics for each Item of Women’s $tbgl Activity during

Pregnancy Measure (n = 272)

Variables Possible Actual Mean SD Median Skew Kurto
(Independent Variable) Range Range ness sis

Physical Activity During 45.98 -
Pregnancy 0-1680 1183.80 .99 146.09 242.49 1.77 6.09

1. Household/ caregiving
activity

1) Preparing meals (cook, set 0-52.50 0-52.50 14.51 13.26 13.13 1.32 1.28
table, wash dishes)

2) Dressing, bathing, feeding 0-42.00 0-42.00 5.83 9.02 0.00 1.86 3.18
children while you are sitting

3) Dressing, bathing, feeding 0-63.00 0-63.00 6.51 10.56 0.00 2.19 5.44
children while you are
standing

4) Playing with children 0-56.70 0-56.70 13.38 18.12 4.73 1.28 0.35
while you are sitting or
standing

5) Playing with children 0-84.00 0-84.00 10.06 16.68 7.00 253 6.89
while you are walking or
running

6) Carrying children 0-63.00 0-63.00 5.42 10.44 0.00 3.08 10.82
7) Taking care of an older 0-84.00 0-84.00 7.03 17.52 0.00 3.20 9.82
adult

8) Sitting and using a 0-37.80 0-37.80 8.67 10.89 3.15 1.55 1.30
computer or writing, while not
at work

9) Watching TV or a video 0-42.00 0-42.00 16.14 10.57 8.75 0.65 -0.31
10) Sitting and reading, 0-46.20 0-46.20 8.84 8.80 9.63 2.07 5.17
talking, or on the phone, while

not at work

11) Playing with pets 0-67.20 0-67.20 6.34 11.70 0.00 3.18 11.80
12) Light cleaning (making 0-48.30 0-48.30 16.53 11.79 12.08 1.11 0.54

beds, laundry, iron, put things

away)
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Table 4.6 Descriptive Statistics for each Item of Women’s $tbgl Activity during

Pregnancy Measure (n = 272) (cont.)

Variables Possible Actual Mean SD Median Skew Kurto
(Independent Variable) Range Range ness sis
13) Shopping (for food, 0-48.30 0-48.30 15.10 11.34 12.08 1.10 0.69
clothes, or other items)
14) Heavier cleaning (vacuum, 0-8.40 0-8.40 2.57 2.26 2.10 1.07 0.37
mop, sweep, wash windows)
2. Transportation
15) Walking slowly to places  0-52.50 0-52.50 11.52 11.63 4.38 1.77 3.11
(such as to the bus, work,
visiting) Not for fun or
exercise
16) Walking quickly to places 0.84.00 0-84.00 10.32 14.67 7.00 293 10.06
(such as to the bus, work, or
school)
Not for fun or exercise
17) Driving or riding in a car 0-31.50 0-31.50 5.85 6.92 2.63 1.98 4.18
or bus
3. Exercise
18) Walking slowly for fun or 0-9.60 0-9.60 3.11 2.75 240 1.14 0.38
exercise
19) Walking more quickly for  0-13.80  0-13.80 2.36 3.00 1.15 2.03 3.97
fun or exercise
20) Walking quickly up hills 0-1950 0-19.50 1.82 2.95 1.63 299 11.60
for fun or exercise
21) Prenatal exercise class 0-10.50 0-10.50 0.48 1.32 0.00 440 23.90
22) Swimming 0-18.00 0-9.00 0.19 1.07 0.00 6.95 51.48
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Table 4.6 Descriptive Statistics for each Item of Women’s $tbgl Activity during

Pregnancy Measure (n = 272) (cont.)

Variables Possible Actual Mean SD Median Skew Kurto

(Independent Variable) Range Range ness sis

4. Occupational activity
23) Sitting at work or in class 0-67.20  0-67.20 44.72 25.69 56.00 -0.67 -1.16
24) Standing or slowly 0-126.00 0-126.00 9.19 20.59 525 400 17.62
walking at work while
carrying things (heavier than 4
kilograms)
25) Standing or slowly 0-92.40 0-92.40 26.68 29.25 19.25 1.26 0.36
walking at work while not
carrying anything
26) Walking_quicklyat work ~ 0-168.00 0-168.00 5.82 17.93 0.00 6.60 51.88
while carrying things (heavier
than 4 kilograms)
27) Walking_quicklyat work ~ 0-138.60 0-138.60 11.83 23.83 578 3.77 15.26
while notcarrying anything
28) Farming grain, crops or  0-105.00 0-105.00 4.18 11.78 0.00 5.13 32.38

gardening

The Theory of Planned Behavior Measurement

1. Attitude toward Physical Activity

Indirect Attitude toward Physical Activity (Behavioral Beliefs x
Outcome Evaluations)

Indirect attitude toward physical activity was maeasl by 12 items of
behavioral beliefs multiplied by 12 items of outa®ravaluations. The total scores
ranged from 37 to 300 with a mean score of 18730 £ 39.75) which was at a
moderate level. Among 12 items of indirect attitutdevard physical activity, each
item got 1-25 points. The results indicated thaveh items had scores higher than the
cut-off point of 12.50, with the means ranging fra50 to 18.223D=4.09 - 5.35).
There was only one iterfDecrease back pain’had the lowest scores with a mean
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11.83 ED = 4.88). The itenfMake my unborn baby healthyhad the highest scores
(Mean = 18.22SD= 4.83) (Table 4.2).

Direct Attitude toward Physical Activity

Direct attitude toward physical activity was com@dof nine items using
the five-point semantic differential bipolar adjeetscale (ranging from 1 to 5). The
total scores ranged from 17 to 45 with a mean sob84.33 ED = 4.28) which was at
a high level. Among nine items of this measuremtra,results revealed that all items
had scores higher than the cut-off point of 2.3hwihe mean ranging from 3.57 to
4.05 6D = 0.55 - 0.81). The findings demonstrated thattumté toward physical
activity was highest for the iteflbad-good” (Mean = 4.05SD = 0.60) and lowest for
the item“inactive-active” (Mean = 3.57SD = 0.81) (Table 4.2).

2. Subjective Norms

Indirect Subjective Norms (Normative Beliefs x Moivation to
Comply)

Indirect subjective norms were measured by sixstef normative beliefs
multiplied by six items of motivation to comply. &hotal scores ranged from 16-150
with a mean score of 89.08) = 25.55) which was at the moderate level. Amomxg si
items of normative beliefs x motivation to compllge results revealed that all items
had scores higher than the cut-off point of 12.Bhwhe mean ranging from 14.03 to
16.89 6D = 4.70 - 5.05). The score was highest for the edisubjective norms of
physician/nurse (Mean = 16.88D = 5.05). The item of father’s subjective norms had
the lowest score (Mean = 14.08D = 4.70) (Table 4.3). The findings showed that
women held a positive opinion regarding the infleceenmportant persons had on

performing physical activity during pregnancy.

Direct Subjective Norms

Direct subjective norms composed of four itemsngabn the five-point
Likert-type scale (ranging from 1 to 5). The tosabres ranged from 8 to 20 with a
mean score of 15.56BD = 2.20) which was at a high level. Among the iteshshis
measure, all items had scores higher than the fEygeont of 2.5, with the mean
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ranging from 3.85 to 3.90650 = 0.62 - 0.69). The results showed that the itérhe
important person outside my family think | shouttform physical activity during
pregnancy,” had the highest scores (Mean = 3.9I) = 0.62). The item,The
important persons inside my family push me to perf@hysical activity during
pregnancy,”’had the lowest scores (Mean = 3.85,= 0.67) (Table 4.3). The findings
demonstrated that the participants hold a posgitgective norms belief that referents
think they should perform physical activity duringregnancy, and they were
motivated to meet the expectations of those refsren

3. Perceived Behavioral Control

Indirect Perceived Behavioral Control (Control Belefs x Perceived
Power)

Indirect perceived behavioral control was measimed5 items of control
beliefs multiplied by 15 items of perceived powEhe total scores ranged from 85 to
326 with a mean score of 166.4800 = 35.31) which was at the moderate level.
According to the Perceived Power Questionnaireatreg items (items 3, 4, 6, 8, 9,
10, 13, and 14) were reverse scored before multiglgy control belief.

Among 15 items of indirect perceived behavioraitool, each item got 1-
25 points. As shown in Table 4.4, the mean scooeslb items of control beliefs
ranged from 5.47 to 16.655D= 3.52 — 6.11), and seven items had scores higaer t
the cut-off point of 12.50. The itefBecause of concern about unborn baby’s health,
I will perform difficult/easy physical activity,had the highest score (Mean = 16.65,
SD=6.11). The item ofBecause of bad weather, such as cold or warm wezathith
rain and smog, | will perform physical activityiad the lowest score (Mean = 5.47,
SD=3.73).

Direct Perceived Behavioral Control

Direct perceived behavioral control was compodeithree items rating on
the five-point Likert-type scale (ranging from 15@ The total scores ranged from 6
to 15 with a mean score of 11.4800= 1.55) which was at a high level. Among the
items of this measurement, all items had scorelehnithan the cut-off point of 2.5,
with the mean ranging from 3.63 to 4.080(= 0.59 -0.71) (Table 4.4). The itefiio
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perform physical activity depends on mbadd the highest scores (Mean = 48B=
0.59). The results demonstrated that the womem\ali they had great control over

whether or not they performed physical activity.

4. Intention

As shown in Table 4.5, intention in this study gmeed of eight items
rating on the five-point Likert-type scale (rangiingm 1 to 5). The total scores ranged
from 11 to 40 with a mean score of 29.6D(= 4.13) which was at a high level.
Among the items of this measurement, all items $eores higher than the cut-off
point of 2.5, with the mean ranging from 3.59 t833(SD = 0.64-0.83), and all items
had the median score of 4.00. Two items of intemtil intend to engage in physical
activities such as walking, and walking up and d®tairs while | am working in the
forthcoming month]” and, ‘1 try to engage in physical activities such as wajk and
walking up and down stairs while | am working ie florthcoming month.Wwere both
the same highest score (Means = 3.83, SD = 0.79&19. There were also two items
intentions. BotHh'l intend to walk or bike (such as to work, or nbegrplaces) in the
forthcoming month; and “l will try to walk or bike (such as to work, or agdy
places) in the forthcoming monthifad the same lowest score (Means = 3.59, SD =
0.84 and 0.83). These findings indicated that tiegmpant women had high intention to
engage in physical activity in the forthcoming nfont

5. Women'’s Physical Activity during Pregnancy

As can be seen in Table 4.6, women’s physicaViactiluring the second
trimester of pregnancy was measured by 28 itemsdanded into four categories;
household/caregiving, transportation, exercise @wlpational activity. Total scores
of physical activity ranged from 45.98-1183.80 withmean score of 274.99D =
146.09). Among the 14 items of the first categdryuisehold/caregiving activity, the
item of “Light cleaning (making beds, laundry, iron, putirtgs away)” had the
highest score (Mean = 16.53D = 11.79). The item;Heavier cleaning (vacuum,

mop, sweep, wash windowdjad the lowest score (Mean = 2.50= 2.26).
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The second category, transportation, had threesitdine item,"Walking
slowly to go places (such as to the bus, workting), Not for fun or exercisehad
the highest mean score with 11.5D= 11.63).

The third category, exercise, had five items. Tamj“Walking slowly for
fun or exercise”had the highest score (Mean = 3.19D = 2.75). The item,
“Swimming” had the lowest score (Mean = 0.80)= 1.07).

The last category, occupational activity, had ssms. The item;Sitting
at working or in class”had the highest score (Mean = 44.3D,= 25.69). The item,
“Farming grain crops or gardening’had the lowest score (Mean = 4.58)= 11.78).

The results showed that the women had a low lelvepédorming physical

activity during pregnancy.

Preliminary Analysis: Assumption Testing

Testing the assumption underlying multivariatelysia for the structural
equation model (SEM) was performed to approve that assumptions were not
violated. There were three assumptions of SEM were required to be achieved:
normality, linearity, and multicollinearity. Theswelts were as follows:

Normality

Testing for a normal distribution was an importanbcedure. Normality
could be easily examined by plotting the P-P an@® Qlots, with a visual check for
comparing ordered values of a variable with quastibf a specific theoretical
distribution (the normal distribution). If two difiutions matched, the points on the
plot would form a linear pattern passing througl trigin with unit slopes. These
plots were used to see how well the empirical fiathe theoretical distribution (Hair,
1998). The results showed that the data had a halistabution because the points
on the plot formed a linear pattern passing throtigd origin with unit slopes
(Appendix 1).

Moreover, normality could be examined by usingvakess and kurtosis
values. Skewnesss values were between +1 and el kanmosis values were not
beyond +1.96 and -1.96 (Tabachnick & Fidell, 200 the statistical tests to assess
normality, one was a rule of thumb based on theveksss value. The Z-score was
calculated by dividing the measure of skewnessuotokis by the standard error for
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skewness or kurtosis (Munro, 2005). If the caladaZ value exceeds a critical value,
then the distribution was non-normal. The critigalue was from a Z distribution,
based on the significance level. Skewness and siartooefficient values beyond
+1.96 or £2.58 were significant at the level of &% .01 (Hair et al., 1998). However,
testing the normality of the data could also beedby the test of univariate normality
for variables as performed by PRELIS 2.30 program.

Six variables were normal and only two variablesrevnon-normality:
indirect perceived behavioral control (TCP) and sutgl activity (PA). Then, a
transformation with natural log was chosen asecsal method to remedy non-normality.

Linearity

The common method to assess linearity is to gthphcoordinate data
points to examine scatter plots of the variablesluding identifying any nonlinear
patterns in the data (Hair et al., 1998). Basethanstep the relationships among the
study variables were investigated through a bivarsgatter plots procedure under the
PRELIS. By examining the scatter plots between iadlependent variables and
a dependent variable (women’s physical activityirdyrpregnancy), there was no
evidence of non-linearity between pairs of variable

Homoscedasticity or variance homogeneity was anraption related to
normal distribution, which exhibits equal variare&oss all data values. To test this
assumption, the residuals from regression anapjetted the predicted values against
the dependent variables (Hair et al.,, 1998). Amoragiables in this study,
standardized predicted values were plotted agabserved values and the data
displayed a straight line from the lower left carteethe upper right corner, indicating
that the model fit the data well.

Multicollinearity

Multicollinearity occurred when intercorrelatiomnong some variables
were too high. If the data set showed multicollnitga it would impact the results
because multivariate procedures reduced any singependent variables predictive
power by the extent to which it was associated wht other independent variables
(Hair, et al.,, 2006). Three indicators were used assess multicollinearity:

1) correlation coefficients between variables stlonbt exceed 0.85; 2) tolerance
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values were greater than 0.19 and variance infla@éators (VIF) are less than 5.3;
and 3) all condition indices were above a threshatle of 30, and identifying
variables with variance proportion were above ana¢qo 0.90 if there were two or

more coefficients, indicating the evidence of nudliinearity (Hair, et al., 2006).

Table 4.7 Testing for Multicollinearity of the Study Varialdn = 272)

Variables Tolerance VIF

1. Indirect attitude toward physical activity (TBB) 0.680 1.471
2. Indirect subjective norms (TNM) 0.551 1.816
3. Indirect perceived behavioral control (TCP) @.62 1.603
4. Attitude toward physical activity (ATT) 0.447 2.238
5. Subjective norms (SN) 0.549 1.823
6. Perceived behavioral control (PBC) 0.519 1.926
7. Intention (TINT) 0.715 1.399

Model Eigen  Condition Constant Variance Proportions
Dimension Value  Index TBB TNM Tcp ATT SN PBC TINT

1 7.884 1.000 .00 .00 .00 .00 .00 .00 .00 .00
2 .053 12.235 .00 .01 .61 .00 .00 .00 .01 .00
3 .027 17.113 .00 .92 .09 .00 .00 .02 .00 .01
4 .012 25.424 .00 .01 .02 .00 .06 .20 .05 .57
5 .010 27.815 .03 .04 .01 .01 .02 .07 A5 .10
6 .008 30.660 .02 .01 .23 .01 .02 .67 .05 .26
7 .005 38.245 .00 .01 .03 .00 .87 .04 .40 .05
8 .001 115.190 .94 .01 .01 .98 .02 .00 .04 .00
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Table 4.8 Correlation Matrix of the Study Variables (n = 272)

Variables TBB TNM TCP  ATT SN PBC TINT PA
TBB 1.000

TNM A452** 1.000

TCP A405* 398** 1.000

ATT .480**  510** .533**  1.000

SN .369**  B577** A420%*  .569**  1.000

PBC 419% 373 520%* .628** .464** 1.000

TINT .336** 432 .368* .387** .368**  .431** 1.000

PA .088 .029 045 .000 -.036 .012 .133* 1.000

*p<0.05, **p< 0.01

TBB = Indirect attitude toward physical activity, MN= Indirect subjective norms,

TCP = Transformed Indirect perceived behavioral @mdn®TT = Attitude toward physical activity,
SN = Subjective norms, PBC = Perceived behavionatrob TINT = Intention

PA = Transformed physical activity

The result indicated no evidence of multicollingaprobably due to three
reasons. First, the result demonstrated the stresfgtorrelation coefficients between
all combinations of variables was no more than ((B&ble 4.8). The correlation
matrix showed that the bivariate of variables wag to moderate, and ranging from
-.036 to .628. Second, all tolerance values wereentitan 0.19. There were no VIF
values higher than 5.3. As shown in Table 4.7 rémiee values and VIF of this study
ranged from 0.447 to 0.715 and 1.399 to 2.238 ewspely. Lastly, overall condition
indices were under the threshold values of 30, alhcdproportion of variance of
coefficients were under 0.90. Thus, the assumpdiono multicollinearity problem
was accepted.

In conclusion, the statistical assumption regaydive normality, linearity,
and multicollinearity testing of the data in thisidy did not violated the criteria for

Path Analysis.
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Principle Analysis: Model Testing

Path analysis was performed to analyze the moglelsing the LISREL
8.53 program to specify the causal relationshipgragnthe study variables, and to
describe the causal effects including testing tlgpothesized model of physical
activity. The results for the hypothesized modepbysical activity for the sample in

the model testing phase were indicated as follows:

Hypothesized Model Assessment

The hypothesized model was composed of three exogevariables:
indirect attitude toward physical activity, inditesubjective norms and indirect
perceived behavioral control- and five endogenargables: attitude toward physical
activity, subjective norms, perceived behaviorahtoa, intention, and physical
activity. The four processes of model evaluatiod assessment of fit were focused on
the adequacy of parameter estimates, measureméntbeooverall model fit,
standardized residuals, and the modification irglice

According to parameter estimates, almost all paththe hypothesized
model had significant parameters, and each of emgajor paths had the same
direction consistent with the TPB. Only one patleftioient from PBC to PA was a
non-significant parametep & -.05,p > .05) (Figure 3).

When examining the squared multiple correlatiBf) for each variables,
the findings indicated that the model accountedafudt explained 16% (R2 = 0.16) of
variance in intention, and 2% (R2 = 0.02) in phgbactivity.

The findings of model testing revealed that thepdifiesized model
demonstrated the over all fit indiceg = 202.33.07, df = 23, p-value = .000, GFI =
0.84, AGFI = 0.75, RMSEA = 0.1%2/df = 8.80 (Table 9). These results showed that
the Fit Index Statistics of the hypothesized maaete not in an acceptable range.
There was evidence of misspecified parameterssiiadlest and largest standardized
residual ranging from -1.09 to 10.72, which exceedermal values (x 2.58). In the
model testing phase, the initial model of physaetivity did not fit the empirical data,
as reflected by the poor goodness of fit coeffitsemand the misspecification

parameters.
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Table 4.9 Statistical Fitted Index Values of Hypothesized Mbgh = 272)

Fitted Index Chi-square y2/df GFI  AGFI RMSEA Largest
(X2) Standardized
Residual
Hypothesized 202.33 8.80 0.84 0.75 0.17 10.72
Model (df = 23,
p = .000)

Note: yx2 = Chi-square, df = Degree of Freedom,
GFI = Goodness of Fit Index,
AGFI = Adjusted Goodness of Fit Index,
RMSEA = Root Mean Square Error of Approximation

As shown in Figure 3 and Table 10, the resultthefinitial model showed
that seven path coefficients were significant. Tiveye the path from indirect attitude
toward physical activity (TBB) to attitude towardhysical activity (ATT) = 0.48,
p< .001), indirect subjective norms (TNM) to sulbjee norms (SN)f = 0.58, p <
.001), and indirect perceived behavioral contrallP) to perceived behavioral control
(B= 0.52, p <.001). According to the direct measatgtude toward physical activity
(ATT) had a significant positive direct influence mtention (INT) § = 0.12, p< .01),
subjective norms (SN) had a significant positiveecli influence on intention (INTB(
= 0.18, p< .01), and perceived behavioral contRBE) had a significant positive
direct influence on intention (INT)B(= 0.29, p< .001). Intention (INT) also had a
significant positive direct influence on physicaliaity (PA) (3 = 0.15, p< .05) but
perceived behavioral control (PBC) had a non-sigaiit direct influence on physical
activity (3 =-0.05, p > .05).

In conclusion, the hypothesized model did nottlie empirical data
because of poor goodness-of-fit statistics and somepecified parameters. Thus, the
hypothesizedhodel should be modified to achieve the best filteithe next step.
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Indirect measures Direct measures

0.48****
BB > ATT

0.1z
-0.0¢
0.56++* 0.1+ 0.1£*
TNM > SN INT 7’ PA
0.26mw

0.5+
TCP ——>| PBC

Figure 3 A Hypothesized Model of Thai Women’s Physical Atgnduring Second
Trimester of Pregnancy
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Table 4.10Effects Decomposition of Predictive Factors in tigpothesized Model
for the Sample (n=272)

Affected ) Causal Variables(Standardized Value)

. R Effects

Variables TBB | TNM | TCP |[ATT | SN PBC | INT
DE | 0.48%*

ATT |0.23| IE - - - - - - -
TE | 0.48%*
DE 0.58%**

SN 0.33| IE - - - - - - -
TE 0.58%**
DE 0.52%**

PBC |27 IE - - - - - - -
TE 0.52%*+
DE - - - 0.12* | 0.18** | 0.29***

INT |o016| IE 0.06* | 0.11%* | 0.15%= | - - - -
TE 0.06* | 0.11* | 0.15*** | 0.12* | 0.18** | 0.29"**
DE - - - - - -.05% | 0.15*

PA 10.02) | 001 | 002 | -0.01 | 0.02| 0.03 | 0.04* | -
TE 0.01 0.02 | -0.01 | 0.02| 0.03 |-0.01" | 0.15*

Note: t>|1.96|, *p<.05; t >| 2.58|, *p<.01; t >4.0Q, *p<.001

TE = Total effect, DE = Direct effect, |IE = Inditesffect

Modification of Physical Activity Model (n=272)

Since the hypothesized model did not fit the erogirdata, the initial
model was modified bysing the modification indices and theoretical sarppThe
modifications were continued until the goodnessditohdices was within acceptable
levels. Error covariance of TBB, ATT, TNM-SN, TCB€, ATT-ATT, SN-SN,
PBC-PBC, and TNM-PBC were set free. Three paramet&f T-ATT, SN-SN and
PBC-PBC, were set constraining error variances@0.1

The modification model showed a better goodned#-od the empirical
data at values of =23.94, df = 19p-value = .26y%/df = 1.26, GFI = 0.98, AGFI =
0.96. Overall, the fit of the modified model to tdata was adjusted and improved
(Table 4.11).
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Table4.11 Statistical Fitted Index Values of Modified Model £ 272)

Fitted Index ~ Chi-square y’/df GFI AGFI RMSEA Largest
) Standar dized
Residual
Modification of 23.94 1.26 0.98 0.96 0.031 1.38
Physical Activity (df =19, p=.26)
Model

Note: yx2 = Chi-square, df = Degree of Freedom, GFI = Gesdrof Fit Index,
AGFI = Adjusted Goodness of Fit Index,
RMSEA = Root Mean Square Error of Approximation

As shown in Figure 4 and Table 12, the results atestrated that seven
paths were significant and had the same directibitiwconformed to the theory of
this study excepting one path of perceived behalimwntrol to physical activity. The
findings indicated that indirect attitude towardypitcal activity (TBB), indirect
subjective norms (TNM), and indirect perceived hedtral control (TCP) had
significant positive direct influence on attitudeward physical activity (ATT)
(B= 0.98, p< .001), subjective norms (SN) £ 0.91, p < .001), and perceived
behavioral control (PBC)BE 0.88, p < .001), respectively. Additionally, aitle
toward physical activity (ATT)[{ = 0.14, p< .01), subjective norms (SI)% 0.26,
p< .001), and perceived behavioral control (PBE¥(0.20, p< .001) had significant
positive direct influence on intention (INT). Monesr, intention also had a significant
positive direct influence on physical activity (PA) = 0.14, p< .05). However,
perceived behavioral control (PBC) had a non- $icamt direct influence on physical
activity (PA) ¢ = 0.01, p > .05).

For the square multiple correlations®(Ror structural equation of each
outcome’s variables, the final modified model acted for and explained 21%
(R?= 0.21) of variance in intention, and 2%*&R0.02) of variance in physical activity
(Table 4.12).
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Indirect measures

Direct measures

TBB 098, | ATT
TNM 0.91** > SN
Tcp |28 | pBC

Figure 4 A Modified
Trimester of Pregnancy
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Model of Thai Women’s Physical Activitgluring Second
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Table 4.12 Effects Decomposition of Predictive Factors in Medified Model for
the Sample (n=272)

Affected 2 Causal Variables(Standardized Value)
R® | Effects
Variables TBB TNM TCP ATT SN PBC INT
DE 0.98**+
ATT 0.92 IE - - - - - -
TE 0.98%*+
DE 0.91%**
SN 0.82 IE - - - - - -
TE 0.91%**
DE 0.88***
PBC 0.77 IE - - - - - -
TE 0.88***
0.21 DE - - - 0.14* | 0.26%* | 0.20%*
INT IE 0.13% | 0.24%* | 0.18*** - - -
TE 0.13% | 0.24%* | 0.18%* | 0.14* | 0.26%* | 0.20%**
0.02 DE - - - - - -0.02% | 0.14*
PA IE 0.02 0.03* 0.00 0.02 0.04* 0.03*
TE 0.02 0.03* 0.00 0.02 0.04* 0.0 | 0.14*

Note: t>|1.96|, *p<.05;t>]|2.58|, *p<.01; t >]4.00, *p<.001
TE = Total effect, DE = Direct effecE ¥ Indirect effect

In conclusion, a comparison between the hypotkdsimitial model and
the modified model revealed that the modified mdud a better fit to the empirical
data than the initial model. The schematic of thadifired model of physical activity
was presented in Figure 3.

Based on the theoretical constructs, the overadlified model of physical
activity was interpreted to test the research hygsas. The discussion of the research

findings followed the results of the modified madel

Hypotheses Testing Results

By analyzing the influence effects of variables time model, five
hypotheses of the research study were answerednilhence effects of all variables
consisted of three components: direct, indirect &o@dl effect. Path coefficient

determination was based on Kline’s guidelines ()J9¢&t is, the standardized path
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coefficient with absolute value less than 0.10¢atks a “small” effect, while values
around 0.30 reflects a “medium” effect, and valag8.50 or more indicate a “large”
effect. The results of the influence effects onheaariable were summarized in

Table 4.13. In this study, five hypotheses werteteas follows:

Hypothesis 1 Indirect attitude toward physical activity, inélat subjective
norms and indirect perceived behavioral controlehawpositive indirect influence on
intention via attitude toward physical activity, bgective norms, and perceived
behavioral control, respectively.

As shown in Table 12, among three variables ofé&uwd measure (indirect
attitude toward physical activity, indirect subjget norms and indirect perceived
behavioral control), three paths indicated indirsglationships between the causal
variables and intention to engage in physical @gtithrough attitude toward physical
activity, subjective norms and perceived behaviamahtrol. The statistic analysis
showed that indirect attitude toward physical agtiliad a significant positive indirect
effect on intention through attitude toward phykiaativity (3 = 0.13, p < .01),
indirect subjective norms had a significant positindirect effect on intention through
subjective normsf(= 0.24,p < .001), while indirect perceived behavioral cohtrad
a significant positive indirect effect on intentithrough perceived behavioral control
(B =0.18,p<.001).

Therefore, the findings above confirmed hypothesis in this study.

Hypothesis 2: Attitude toward physical activity, subjective norrasd
perceived behavioral control have a positive dingitience on intention.

The statistical analytic results found that atethfactors of direct measure
had direct effects on intention. The parametenmegts in Table 4.12 and Figure 4
indicated that attitude toward physical activitydha significant positive direct
influence on intentionfy( =0.14,p < .01). Subjective norms had a significant positiv
direct influence on intentiorB(= 0.26,p < .001), and perceived behavioral control had

a significant positive direct influence on intemti®= 0.20,p < .001).
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Therefore, research hypothesis two was supported thgy causal
relationship among the direct measure variables iatehtion as proposed in the
TPB model.

Hypothesis 3: Indirect attitude toward physical activity, inditec
subjective norms and indirect perceived behaviomatrol have a positive indirect
influence on physical activity via attitude towgwblysical activity, subjective norms,
perceived behavioral control, and intention, resipely.

Among three variables of indirect measure (indirattitude toward
physical activity, indirect subjective norms andimect perceived behavioral control),
the results showed that only one path, indirecjesiive norms, had a significant
positive indirect effect on physical activity viaténtion $ = 0.03,p < .05). However,
indirect attitude toward physical activity had anrmsignificant positive indirect effect
on physical activity via intentionp(= 0.02, p > .05), while indirect perceived

behavioral control had no effect on physical atti{Table 12).

Hypothesis 4: Attitude toward physical activity, subjective normasd
perceived behavioral control have a positive irdirefluence on physical activity via
intention.

The parameter estimates in Table 4.12 revealet atigude toward
physical activity had a non-significant positivelirect influence on physical activity
(B = 0.02,p > .05). Subjective norms had a significant positindirect influence on
physical activity via intentionp(= 0.04,p < .05). Perceived behavioral control had a
significant positive indirect influence on physicattivity via intention § = 0.03,
p <.05).

Only two factors of direct measure, subjective nn@rand perceived
behavioral control, were significantly positive irett effects on physical activity

mediated through intention.

Hypothesis 5:Intention and perceived behavioral control havensitive

direct influence on physical activity.
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Based on the modified model of physical activilye statistic analysis
found that the direct path from intention to phgsiactivity was statistically
significant. The result indicated that intentiondha significant positive direct
influence on physical activity(= 0.14,p < .05) (Table 13 and Figure 3). However,
perceived behavioral control had a non-significgisitive direct influence on
physical activity = -0.02,p >.05).

Summary

This chapter illustrated the demographic charaties of Thai pregnant
women. Based on the Theory of Planned Behavior [TR&lel, descriptive statistics
of the study variables were proposed. The statmiigram SPSS 11.5 and PRELIS
were used to analyze preliminary results. The LIBRE2 was employed to test the
hypothesized and modified model. The modified maafephysical activity among
Thai pregnant women was a good fit to the sample. dde findings of the modified
model indicated that seven path coefficients weignifscant, while perceived
behavioral control had no significant positive direfluence on physical activity. For
the square multiple correlations?jRor structural equation of each outcome variables
the final modified model accounted for and expldi2d% (R2 = 0.21) of variance in

intention, and 2% (&= 0.02) of variance in physical activity.
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CHAPTER V
DISCUSSION

A discussion of the research findings was providedhis chapter. First,
demographic characteristics of the sample in theeaintesting phase were discussed.
Then, the model of the TPB’s constructs, includindirect attitude toward physical
activity, indirect subjective norms and indirectrgaved behavioral control, attitude
toward physical activity, subjective norms, peredibehavioral control, intention, and

physical activity were discussed.

Demographic Characteristics of the Sample

The subjects in this study comprised of 272 Thainew during their second
trimester of pregnancy whose age was between 18@ears old. The average age of
the sample was 27.51 years. Most of the subjects warried (95.2%). The findings
revealed that one-third of the pregnant women griadiwith a bachelor degree (33.8%).
Approximately, two-thirds of the subjects were emypes (66.9%) and their family
incomes ranged between 10,000 and 19,999 baht @ethn44.9%). Nearly half of the
subjects (48.2%) were experiencing first time paegy. Most of these subjects were in
the gestational age of 15 - 20 (54.0%), and dichage any children (63.6%). More than
two-thirds of the subjects did not have abortiopezience (78.7%). Approximately
two-thirds (64.3%) did not exercise prior to th@egnancies.

In Downs and Hausenblas’ study of the determinahtexercising during
the second trimester of pregnancy among Americamemoby using the theory of
Planned Behavior (2003), it was found that aveeageof the sample was 29.96 years old
(range of 22 to 43 years). The subjects had famdgpmes between US $40,000 and
$100,000 per years (62%). Their jobs were in medic{26%), business (21%),
homemaking (20%), and education (18%). Most subjéeid one child (46%). The
results showed no group differences in family inegpemployment status, and number

of children.
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Discussion of the Causal Model of Women’'s Physical Augity

Behavior During Pregnancy

The purpose of this study was to examine the oglgliips among the TPB'’s
constructs, including indirect attitude toward phgb activity, indirect subjective
norms, indirect perceived behavioral control, atlé toward physical activity,
subjective norms, perceived behavioral controkrtbn, and physical activity during
second trimester of pregnancy.

The major constructs of TPB (Ajzen 1985, 1991) banmeasured both
directly and indirectly. Three variables of indireneasures (indirect attitude toward
physical activity, indirect subjective norms andimect perceived behavioral control)
were associated with three variables of direct omeaqattitude toward physical activity,
subjective norms, perceived behavioral controlkelhiise, both indirect and direct
measures were significant predictors of intentio®f these, three indirect
measures were exogenous Vvariables and three dineesures were endogenous
variables in the causal model of physical actilaghavior during pregnancy and act
through intention as the mediating factor. The uison of the causal model for the
modified model of physical activity behavior duripgegnancy includes model fit and
the causal relationships among the TPB’s consirueih indirect attitude toward
physical activity, indirect subjective norms, irelit perceived behavioral control,
attitude toward physical activity, subjective normserceived behavioral control,

intention, and physical activity behavior duringgmancy also discussed.

Model Fit

Hypothesized model testing was one of the objestinghe present study.
Model fitting was done to determine the goodnessditabetween the hypothesized
model and the sample data, indicating whether lteeretical model was consistent
with the model tested.

The findings showed that the final model of the ib&l activity behavior
during pregnancy fitted well according to its goesds of fit index (Chi-square =
23.94,df = 19,p = 0.20, GFI = 0.98, AGFI = 0.96, RMSEA = 0.031).donclusion,
the findings from the modified model indicated thia¢ final model had a good fit

with the empirical data.
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The Causal Variables

The following section mainly discussed the modeltlo# fit for testing
women'’s physical activity behavior during the sesttnmimester of pregnancy.

The modified model adequately fitted with the ditathe model in this
study. The dependent variable of interest, physictwity behavior, was represented by
one observed variable in which subjects were askedit their physical activities one
month later.

Attitude toward Physical Activity

Specific to the TPB, attitude toward physical atstiwvas represented by
indirect measure as exogenous variable and diregtsune as endogenous variable.
Attitude toward a behavior is measured directlyalstandard measure, or indirectly by a
belief-based measure (Ajz&nFishbein, 1980; Ajzen, 1991). A direct measuragsally
obtained by means of an evaluation semantic diffide An indirect measure is evaluated
by the expectancy-value model, which proposesthigastrength of each salient belief is
combined in a multiplicative style with the subjeetevaluation of the belief's attribute,
and the resulting products are summed oven taient beliefs (Ajzen, 1991). Attitude is
determined by the person’s salient beliefs abaitdhject (Ajzen & Fishbein, 1980).

The findings showed that the indirect attitude tavahysical activity, and
attitude toward physical activity, were at a motietavel (Mean = 187.17, SD = 39.75)
with a score ranging from 37 to 300. Similarly, tfieect measures were at a moderate
level (Mean = 34.33, SD = 4.28), with a score mggdirom 17 to 45. The findings
demonstrated that the pregnant women had a positiede toward physical activity
behavior. Additionally, the findings from this studndicated that behavioral beliefs
had a significant and positive direct influenceatiitude § = 0.98,p < .001).

According to the behavioral beliefs items, the peeg women were mostly
concerned with their unborn baby health since tdra iMake my unborn baby healthy”
had the highest scores (Mean = 182R,= 4.83). This item also had the scores higher
than the cut-off point of 12.50. The lowest scoesWecrease back pain'{Mean 11.83,
SD= 4.88). Downs and Hausenblas (2004) studied wasrex€rcise beliefs and behavior
during their pregnancy and postpartum. They fohatlthe salient exercise beliefs during

pregnancy were that exercise improved mood 33.8% iacreased energy and
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stamina/endurance (29.7%); however, the least iegefluelief was providing stress
reduction/relaxation (8.1%).

Evenson and Bradley (2009) studied exercise andigdlyactivity beliefs
among pregnant women and reported that women agfneeé@xercise could improve
labor and delivery and approximately three-fourdisthem believed that exercise
could improve their baby’s health.

Gretebeck (2000) studied physical activity in olddults by using the TPB.
The findings disclosed that the subjects had heghes for behavioral beliefs that physical
activity would increase muscle tone, strength, #exdbility, keep them active, improve
health, make them feel better, and assist withralling or losing weight. The item of
“Be too time consuming.had the lowest scores (Mean = 6.8D= 4.05).

Direct attitude were measured by nine items. Tstake of direct attitude
ranged from 17 to 45 with a mean score of 3433< 4.28). Among nine items of this
measure, the results revealed that all items ha@sdigher than the cut-off point of 2.5.
The findings demonstrated that attitude toward ey sctivity was highest for the item
of “bad-good” (Mean = 4.05SD = 0.60), and lowest for the item ‘Ghactive-active”
(Mean = 3.575D=0.81).

Subjective norms

Subjective norms were represented by indirect measis exogenous
variables and direct measure as endogenous vatigbidjective norms refer to the
perceived social pressure to perform or not perftitrenbehavior. The more the person
perceives that others who are important to her/think she/he should perform a
behavior, the more she/he will intend to do so.j&1ive norms are developed from an
individual's beliefs about the anticipations of réfggant others or referent groups
regarding such behavior, and her/his tendency &gtee with those normative beliefs.
Thus, subjective norms are determined by the norenbtliefs (Ajzen & Fishbein, 1980;
Ajzen, 1991). The result from this study supportkd theory of Planned Behavior
since it found that normative beliefs had a sigaifit and positive direct influence on
subjective normg3(= 0.91,p < .001).

According to an indirect measure, normative bgliefas composed of
six items multiplied by six items of motivation womply. Total score of indirect

subjective norms ranged from 16 to 150 with a nm&aome of 89.009D = 25.55). The
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findings indicated that the pregnant women had aerade level score of normative
beliefs. The score was highest for the indirectjesative norms of physicians/nurses
(Means = 16.89SD = 5.05). The item of my father's subjective nornasl the lowest
score (Means = 14.08D = 4.70). Corresponding with Gretebeck (2000), risult
showed that doctors or other healthcare profedsiomare the most important persons
for older adults (Mean = 18.35D = 5.44). Differently, Downs and Hausenblas (2004)
revealed that the salient normative beliefs wemseahof family members, including
husband or fiancé (36.4%).

Direct subjective norms were measured by four itehosal score of direct
subjective norm ranged from 8 - 20 with a meanesobrl5.50 §D = 2.20). According to
this measurement, the scores of all items wereehigjlan the cut-off point of 2.5, with the
means ranging from 3.85 to 3.990= 0.62-0.69). Therefore, the findings indicated tha
the pregnant women had a high level score. Thdtseshowed that the iterfiThe
important person outside my family think | shouletfgrm physical activity during
pregnancy,”’had the highest scores (Mean = 33Dz= 0.62). The item ofThe important
persons inside my family push me to perform phlyaatavity during pregnancy,had the
lowest scores (Mean = 3.85D=0.67).

The findings demonstrated that the subjects hqidsitive subjective norms
belief that referents, especially physicians orsesy think they should perform physical
activity during pregnancy, and they were motivatedneet the expectations of those
referents.

Perceived Behavioral Control

The last pair of observed variables was measuredarbyindirect PBC
considered exogenous and a direct PBC considegsyenous variables. Theoretically,
perceived behavioral control is defined‘psople’s perception of the ease or difficulty of
performing the behavior of interest{Ajzen, 1991, p. 183). Control beliefs can be
developed from a person’s perception that he/skeh®essential resources, skills, and
power to perform a behavior in question. Percelveldavioral control is determined by
control beliefs concerning the presence or abseaicéacilitations and barriers to
behavioral performance, weighted by the perceiveaep or impact of each factor to

facilitate or inhibit the behavior (Ajzen, 1991)hd findings from this study supported
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the assertion that control beliefs had a signiticand positive direct influence on
perceived behavioral contrdl € 0.88,p < .001).

According to the present study, the indirect messaf PBC comprised of
control beliefs regarding 15 items multiplied by t&ms of perceived power. Total
scores of indirect perceived behavioral controgeahfrom 85 to 326, with a mean score
of 166.40 ED = 35.31). The findings indicated that the pregnammen had a moderate
level of control beliefs. The item dBecause of concern about the unborn baby’s
health, | will perform difficult/easy physical agties,” had the highest score (Mean =
16.65,SD = 6.11). The item’Because of bad weather such as cold or warm weathe
with rain and smog, | will perform physical actywithad the lowest score (Mean = 5.47,
SD = 3.73). Downs and Hausenblas (2004) reported ttieatsalient control beliefs
obstructing exercise during pregnancy were phydicetations or restrictions (56.8%),
tiredness/fatigue (27.0%), time limits (25.7%), @aghing weight (13.5%). According to
the study of Gretebeck (2000), it was found thatitem,“You were healthy”had the
highest score (Mean = 20.52D = 5.66). The item\You had a physical limitation’had
the lowest score (Mean = 6.5 = 5.02).

Direct perceived behavioral control was measuredhbse items. The total
scores of direct perceived behavioral control rdnigem 6 to 15 with a mean score of
11.48 €D = 1.55). Among three items of this measure, thsili® of the direct PBC
measure showed high levels of perceived controtifdhree items (Range 3.63 to 4.09,
SD=0.59-0.71). Thus, the findings indicated thatgregnant women had a high level of
perceived behavioral control.

The highest score was the item of control beligéfh perform physical
activity depends on me(Mean = 4.09SD= 0.59).

Intention

Intention as an endogenous observed variable offfiewas measured by 8
items. Total score of Intention ranged from 11 @ with a mean score of 29.65
(SD=4.13) which was at a high level (29.40 — 40.0@preover, when considering each
item of this measure, all items had the scoresdritfian the cut-off point of 2.5, with
the means ranged from 3.59 to 3.&DE 0.64-0.83). In addition, all items had the
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median score of 4.00. Thus, the findings demaiestrtnat the pregnant women had a
high level of intention to engage in physical attiduring pregnancy.

Theoretically, the TPB suggests that an individuaitention to engage in
a behavior is the immediate proximal predictor ladttbehavior. Intention is theorized
to mediate the influence of three principle cor#uon behavior: attitude, subjective
norms and perceived behavioral control. Therefaméention is conceived as the

primary motivation to perform a behavior (Ajzen913.

Physical Activity Behavior During the Second Trimeser of Pregnancy

The Physical Activity Pregnancy Questionnaire (PPA@as measured
by 28 items including household/caregiving (14véats), transportation (three activities),
sports/exercise (five activities), and occupatisix @ctivities). The total score of this
questionnaire was 1680. However, the total scornghgsical activity during pregnancy
in this study ranged from 45.98 to 1183.80 with @amscore of 274.98D = 146.09).
Among 14 items of the first category, the houselaleégiving activity, the item,
“Light cleaning (making beds, laundry, iron, putirths away)” had the highest score
(Mean = 16.53SD = 11.79). The item;Heavier cleaning (vacuum, mop, sweep, wash
windows)” had the lowest score (Mean = 2.5D= 2.26).

The second category, transportation, had threesitdine item,'Walking
slowly to go places (such as to the bus, worktinggi, Not for fun or exercise,had
the highest mean score with 11.5D(= 11.63).

The third category, exercise, had five items. Thej“Walking slowly for
fun or exercise™had the highest score (Mean = 3.3D,= 2.75). The itent,Swimming”
had the lowest score (Mean = 0.$@)= 1.07).

The last category, occupational activity, had sns. The item’Sitting at
working or in class”had the highest score (Mean = 44.3R) = 25.69). The item,
“Farming grain crops or gardening’had the lowest score (Mean = 4.$8)= 11.78).

According to this study, the findings showed thaygcal activity during
pregnancy was at a low level. Therefore, there wesay factors with regard to these
results. Nearly half of the participants (48.2%)avexperiencing first time pregnancy,

and did not have any children (63.6%). Two-thirdstlee subjects was employee
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(66.9%). Most of them (64.3%) reported that they it exercise prior to pregnancy.
Moreover, 21.3% of the subjects reported that tieey had abortion experience.

Correspondingly, nearly 60% of pregnant women he tU.S. were
sedentary in an earlier study (Zhang & Savitz, J98kng et al. (2003) reported that
approximately 39% of women did not participate my aegular physical activity
during pregnancy. In addition, Clapp and Dickstél®84) reported that 60% of
pregnant women who engaged in exercise at a high pgior to pregnancy reduced
their performance markedly during early pregnarayd all had stopped completely
by the 18th week. Likewise, Clarke, Gross, & Psy¢B004) demonstrated that 39%
of the women who reported doing some form of weekgrcise before pregnancy did
not pursue any similar activities during pregnanthey perceived that rest and
relaxation were more important than regular exerasthe maintenance of physical
activity during pregnancy. In addition, Everson @rddley (2009) reported that 22%
of pregnant women disagreed with the question thast women could continue
regular exercise during pregnancy, which contragfigathe ACOG guideline.

In brief, it could say that all of the above reastad an effect on on a low
level of the mean score of physical activity irstsiudy.

Discussion on Hypotheses Testing

From the literature reviews, the TPB has been useely for understanding
physical activity from other populations. Howevitere was presently a lack of study
regarding physical activity during pregnancy byngsthe TPB. However, there were
some studies applied to the TPB model to explagmaese intention and behavior during
first and second trimester of pregnancy. Correspghd some consequences in this
study were congruent with the findings from thosedies. Therefore, based on the
research findings from the current study obtaimechfthe modified model, hypotheses’

testing was discussed as follows:

Hypothesis 1: Indirect attitude toward physical activity, indirect subjective norms
and indirect perceived behavioral control have a positive indirect influence on
intention via attitude toward physical activity, subjective norms, and perceived
behavioral control, respectively.
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The findings indicated that indirect attitude todaphysical activity
(behavioral beliefs), indirect subjective norms r(native beliefs), and indirect
perceived behavioral control (control beliefs) hpadsitive indirect influence on
intention to engage in physical activity.

The results from this study showed that indirettumte toward physical
activity (3 = 0.13,p < .01), indirect subjective normp € 0.24,p < .001), and indirect
perceived behavioral contrdl € 0.18,p < .001) had a significant and positive indirect
influence on intention to engage in physical attivi

Importantly, the findings from the modified moddéd@demonstrated that
indirect attitude toward physical activity (behawbbeliefs) had a significant and
positive direct influence on attitud@ € 0.98,p < .001). Indirect subjective norms
(normative beliefs) had a significant and positiect influence on subjective norms
(B = 0.91,p < .001). Additionally, indirect perceived behavioontrol (control
beliefs) had a significant and positive directuefice on perceived behavioral control
(B = 0.88,p < .001). Interestingly, all standardized path ceefhts indicated large
effect to attitude, subjective norms and perceivelavioral control, respectively.

In order to explain the behavioral intention, itsn@ecessary to assess deep
understanding of the factors influencing intentiBehavioral intentions were predicted
by three main components: attitude, subjective spand perceived behavioral control.
Thus, it required looking for the determinants bé tattitude, subjective norms and
perceived behavioral control. According to the TRjtude toward a behavior is
determined by the salient beliefs regarding togeerfthe behavior. Subjective norms are
predicted by normative beliefs, whereas perceivatabioral control is determined by
control beliefs. For these reasons, it could bepasgd that the effects of behavioral
beliefs, normative Dbeliefs, and control beliefs behavioral intention were thus
mediated by attitude, subjective norms, and peecetvehavioral control, respectively
(Ajzen & Fishein, 1980; Ajzen, 1991; Ajzen, 2006).

Even though there were few studies regarding palysictivity behavior
during pregnancy by using the TPB, the results ftbose studies were related to the
proposition of the theory. The results from thisdgt were in accordance with the study
of Black, Kieffer, Villarruel and Sinco’'s (2007).h&y found that behavioral beliefs

(subjective benefits) and control beliefs (apitd overcome environmental barriers and
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ability to overcome personal barriers) had sigaifity positive relationships with
intention to exercise among the pregnant Latina @&om

Congruented with the findings from other studiest thpplied to the TPB
model to explain health behavior in other popufajdGretebeck (2000) studied physical
activity in older adults by using the TPB and irded that behavioral beliefs had a
significant and positive direct influence on at#u@ = 0.61,p < .05), and also had a
significant and positive indirect influence on mien (3 = 0.40,p < .05). Normative
beliefs had a significant and positive direct iaflae on subjective norm$ € 0.52,

p < .05), and also had a significant and positivéré@adl influence on intention to perform
physical activity in older adult$3 (= 0.19,p < .05). Control beliefs had a significant and
positive direct influence on perceived behavioadtml (3 = 0.53,p < .05), and also had
a significant and positive indirect influence oreimtion to perform physical activity
in older adults {f = 0.35,p < .05). Likewise, Conn, Tripp-Reimer and Maas (9003
reported that behavioral beliefs, normative belefsl control beliefs were significant
predictors of exercise intention among older women.

In accordance with other populations, Wellingtorhit, and Liossis (2006)
reported that behavioral beliefs and normativeekelwere significant predictors of
intention to participate in group parenting edwratiBehavioral beliefs emerged as the
strongest predictor of intention, followed by notiva beliefs. However, control beliefs
did not significantly predict participation inteoti among group parenting education.
According to the study of Wayuhuerd (2009), thailtssshowed that behavioral beliefs
(B = 0.18,p < .001), normative belief$ (= 0.17,p < .01), and control belief$ = 0.16,

p < .05) had significant positive indirect effect oriention to use condom behavior
among Thai adolescences.

In brief, the findings from this study indicatedathithe effects of indirect
attitude toward physical activity, indirect subjget norms, and indirect perceived
behavioral control were mediated by attitude towald/sical activity, subjective
norms, and perceived behavioral control to intentio engage in physical activity
during pregnancy. Thus, the pregnant women beligvaidperforming physical activity
during pregnancy would lead to positive consequentbey believed that the specific

salient referents thought that they should perfphysical activity, and they believed that
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they could easily do so. Therefore, the women shbal/e a strong intention to perform

physical activity during pregnancy.

Hypothesis 2: Attitude toward physical activity, subjective norms and perceived
behavioral control have a positive direct influence on intention.

The findings demonstrated that attitude towardsfay activity, subjective
norms, and perceived behavioral control had aipesitirect influence on intention to
engage in physical activity.

These findings were consonant with the basis offfPB since it was found
that attitude had a significant and positive direfluence on intention to engage in
physical activity § = 0.14,p < .01). Likewise, subjective norms and perceiveubboral
control had significant and positive direct infleenon intention to engage in physical
activity (3 = 0.26,p<.001;8 = 0.20,p < .001, respectively).

Based on the TPB, intention was determined by kimeet conceptually
independent variables: attitude, subjective norarg] perceived behavioral control.
In general, the more favorable the attitude andestibe norms concerning behavior,
and the greater the perceived behavioral contrel,stronger should be an individual's
intention to perform the behavior under consideratirhis finding indicated that women
hold positive attitudes toward physical activityptight that there was normative support
for performing physical activity, and perceivedtti@ey could easily perform physical
activity. Therefore, they should have a strongniib® to perform physical activity during
pregnancy.

This finding was consisted with the previous stsidid physical activity
using the TPB. Downs and Hausenblas (2003) stutlieddeterminants of exercising
during the second trimester of pregnancy. The teshowed that attitude was the
strongest determinant of exercise intention, folldvioy perceived behavioral control and
subjective norms. Furthermore, Hausenblas and O@ao4) studied pregnant women’s
exercise intention and behavior during their firshester. They also found that attitude
and subjective norms were significant predictors exkrcise intention. However,
perceived behavioral control did not predict pregnaomen’s exercise intention. In
addition, Hausenblas, & Giacobbi, & Tuccitto, anoo&, (2008) studied a multilevel of
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exercise intention and behavior during pregnandye findings revealed that attitude
was significantly associated with exercise intemtio

In other populations, Gretebeck (2000) studied iphAysactivity in older
adults by using the TPB and reported that attiffide 0.66,p < .05), subjective norms
(B = 0.66,p <.05), and perceived behavioral contfoE(0.36,p < .05) had significant and
positive direct influence on intention. Similarlyitramontree (2003) studied exercise
behavior among Thai elders by using the TPB andddbat direct attitude(= 0.15,
p < .05) and perceived behavioral control signifigabntributed to the prediction of
exercise intention. Likewise, Courneya (1995) exetiithe TPB in the context of
physical activity in older individuals and foundathattitude, subjective norms, and
perceived behavioral control were all significanttprrelated with the intention to
exercise. Similarly, Armitage (2005) conducted nbgearch to test the ability of the TPB
to predict actual participation in physical activiind found that perceived behavioral
control was significantly predictive of intentionS€orrespondingly, Everson, Daley, &
Ussher (2007) reported that attitu@fe<0.31,p < .005), subjective norm$ € 0.29,p <
.005) and perceived behavioral contfoH0.25,p < .01) made significant contributions
to physical activity intention among young peopléiowsmoke. Likewise, Rhodes,
MacDonald, and McKay (2006) investigated a TPB rhdde the prediction of child
leisure-time physical activity and found that sebjee norms and perceived behavioral
control were significant predictors of intentioratimer and Ginis (2005) studied the TPB
in prediction of leisure time physical activity (EAR) among individuals with spinal cord
injury, and found that attitud@® & 0.29,p < .001), subjective norms(E€ 0.29,p < .001),
and perceived behavioral contr@ £ 0.47,p < .001) were each unique predictors of
intention. Blanchard, et al. (2008) also found th#éctive § = 0.23,p < .001) and
instrumental § = 0.28,p < .001) attitudes and perceived behavioral coffrel 0.59,p <
.001) were significantly predictive of intentionrfehe Caucasian students whereas
affective attitudesf(= 0.18,p < .01) and perceived behavioral contfpH0.56,p < .001)
were significant for African American students. Muery, Spence and Hudec (2000)
studied physical activity intention in Canadian &uhchildren, and found that attitudes,
subjective norms, and perceived behavioral contintributed significantly to predicting

physical activity intention.



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Nursing) / 105

Consistent with the results from other health b&maSteele and Porch
(2005) tested the TPB to predict mammography imerand found that attituded =
0.244,p < .001), subjective norms}(E 0.176,p < .001), and perceived behavioral control
(B = 0.288,p < .001) had a statistically significant direct effen intention to obtain an
annual mammogram.

Because the hypothesized relationships among t&sTédnstructs were
supported, it could be summarized that attitudeatdvphysical activity, subjective norms,
and perceived behavioral control could form thentibn to engage in physical activity
behavior among the pregnant women (Ajzen & Fishid&g0).

These findings indicated that when pregnant wornedd & positive attitude
toward physical activity, perceived significant etk believed they should participate in
physical activity, and perceived it to be underirtheontrol. They would form

a strong intention to engage in physical activity.

Hypothesis 3: Indirect attitude toward physical activity, indirect subjective norms
and indirect perceived behavioral control have a positive indirect influence on
physical activity via attitude toward physical activity, subjective norms, perceived
behavioral control, and intention, respectively.

The findings indicated that both indirect attitudevard physical activity
(behavioral beliefs) and indirect perceived behali@ontrol (control beliefs) had
nonsignificant indirect influence on physical atyivbehavior. In contrast, only indirect
subjective norms (normative beliefs) had a sigaiftcand positive indirect influence on
physical activity behavio3(= 0.03,p < .05).

Presently, there were the limitations of the liier@ reviews about the
influence of indirect attitude toward physical ait$i, indirect subjective norms, and
indirect perceived behavioral control on physicativity among pregnant women by
using the TPB. However, there were few studies lwhiported the effect of these
constructs on other health behavior.

According to the present study, the findings dertrated that only indirect
subjective norms (normative beliefs) were salientl anfluential among pregnant
women with regard to intention to perform physiaativity. Physicians or nurses were

the most important referents for these pregnant emnfollowed by their husbands.
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Correspondingly, Gross & Bee (2004) reported tlegtith professionals were to play a
substantial role in disseminating advice at or teeft? weeks of pregnancy. Family and
friends were also a much more constant sourcevit@dnd support across pregnancy.
Furthermore, by 25 weeks into pregnancy, family &mehds had become the most
important sources of information.

The results from this study contradicted to Whikery, Troup & Rempel’s
(2007) findings, which reported that behavioraidielwere important determinants for
both physical activity and low-fat food consumptidsut supported the conclusion
that the pressure from significant others was groiant consideration for low-fat food
consumption. Laziness, as a barrier to engagimhysical activity, also emerged as an
important factor.

There were some explanations why indirect attitiosieard physical activity
and indirect perceived behavioral control had rgmiicant indirect influence on physical
activity behavior. Ajzen (2006) mentioned that detgpattitudes toward a behavior could
be ambivalent if they believed that the behavios Vikely to produce positive as well as
negative outcomes, and similarly for the set okastble control beliefs.

These conclusions were supported by Liamputtongy#&m, Parisunyakul,
Baosoung and Sansiriphun, (2005) who study traditidoeliefs about pregnancy and
childbirth among women from Chiang Mai. The findingere that pregnancy was seen as
a transitional state and different from one woneearnother. Pregnant women should be
cautious when performing physical activity in orderavoid danger and give the best
possible chance to carry their pregnancy to teroring pregnancy, rigorous physical
activities in farm work such as lifting heavy oliggwere seen as detrimental to them and
their fetuses since these activities might lead taiscarriage or stillbirth. Driving a car
was seen as having an exertion on the fetus tighitraiso cause miscarriage. Likewise,
some Thai women were afraid that exercise mightdvenful to their fetus. Additional
barriers to performing recreational physical atyiwere a protruding abdomen and
lack of suitable places for walking (Patanavaniehr2000; Thanomroop, 2000).

Therefore, the findings from this study found thatirect attitude toward
physical activity and indirect perceived behaviarahtrol had nonsignificant indirect

influence on physical activity behavior.
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Hypothesis 4: Attitude toward physical activity, subjective norms and perceived
behavioral control have a positive indirect influence on physical activity via
intention.

The findings demonstrated that attitude toward iphAysactivity had
nonsignificant indirect influence on physical atyivbehavior, but subjective norms and
perceived behavioral control had a positive indirgtuence on physical activity behavior.

The result showed that attitude had no significaiirect influence on
physical activity behaviorB(= 0.02,p > .05), but subjective norm$ € 0.04,p < .05)
and perceived behavioral contrgd € 0.03,p < .05) had significant and positive
indirect influence on physical activity behavior.owkver, both standardized path
coefficients indicated small effect to physicaiatyt behavior.

These findings were partially consistent with tesults of Hausenblas and
Down’s study (2004) which found that attitude anmbbjsctive norms did not predict
exercise behavior during women’s first trimester ppégnancy. According to other
populations or health behaviors, Gretebeck (20@@)jed physical activity in older adults
by using the TPB and reported that attitygle 0.23,p < .05), subjective norm$§ € 0.13,

p < .05), and perceived behavioral contfb=0.23,p < .05) had significant and positive
indirect influence on physical activity via intestii Similarly, Wayuhuerd (2009) also
found that attitudeff(= 0.08,p < .01), subjective norm$ € 0.08,p < .01), and perceived
behavioral controlf = 0.07,p < .05) had significant positive indirect effect condom
use behavior among Thai adolescents via intentitmine, Skelton, Speed and Todd
(2009) demonstrated that primary health care psafeals’ and physicians’ advice and
support were significant motivation to initiatioh éxercise and physical activity among
white American and Southest Asian older adults.

Similarly, the findings from this study indicatduht the effects of subjective
norms and perceived behavioral control on physaetivity behavior were thus
mediated by intention to engage in physical agtivilthough the pregnant women
had a positive attitude toward physical activithdéor, they did not favor performing
physical activity because of some physical and lpsipgical limitations such as nausea,

fatigue, and lack of time.
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Hypothesis 5: Intention and perceived behavioral control have a positive direct
influence on physical activity.

The findings indicated that intention had a pesitdirect influence on
physical activity behavior, but perceived behavia@ntrol had a non-significant direct
influence on physical activity behavior.

The results of in this study showed that intentiad a significant and positive

direct influence on physical activity behavi@r= 0.14,p < .05), but perceived behavioral
control had a non-significant direct influence dmysical activity behaviorf( = -0.02,
p > .05). This means that the pregnant women witlindrigevels of intention might
have a higher level of performance of physicalvagtibehavior. On the other hand,
Ajzen (1991) argued that a person would expend raffoet in performing a behavior
when her/his perception of behavioral control wagh.hThis finding reflected that the
women made less effort to perform physical actidtying their second trimester of
pregnancy because the perception of behavioraiateves low.

Theoretically, the magnitude of the relationshipween intention and
behavior might be influenced by the correspondefdtbe measurement of intention and
behavior, and the stability of intention at theeiwf behavior measurement (Fishbein &
Ajzen, 1975). A measure of behavior should incltitese four elements: action, target,
context, and time elements. (Ajzen & Fishbein,98lowever, intention might change
over time, and an assessment of intention takere gone prior to observation of the
behavior might differ from the intention at the é@nthat the behavior was observed.
Intention was assumed to capture the motivatiaabfs that influence a behavior. It was
indicated how much people were willing to try, dralv much effort they were planning
to exert, in order to perform the behavior (Ajzerfri&hbein, 1980; Ajzen, 1991).

These findings were consistent with the result®oivns and Hausenblas
(2003) which found that intentior (= 0.58,p < .01) was a significant predictor of
exercise behavior during the second trimester efjancy, while perceived behavioral
control was notf{ = 0.17,p = .10). Likewise, Hausenblas, Downs, Giacobbi, Tt
Cook (2008) reported that exercise intention was dhly longitudinal predictor of
changes in exercise behavior during pregnancy. Mesvehe results from this study
contradicted Hausenblas and Down’s (2004) finditigg only perceive behavioral

control was a significant determinant of intentiorexercise during pregnancy.
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According to other populations and health behayitivese findings were
consistent with Latimer and Ginis’ (2005) study ethireported that LTPA intention
(B = 0.45,p < .001) was a predictor of LTPA behavior but PB@ ot predict LTPA.
Similarly, Blanchard, et al. (2008) reported th@ention was a significant predictor of
physical activity for Caucasian studeniis{ 0.33,p < .001) but perceived behavioral
control was not.

Partially consistent with previous studies of otpepulations, Gretebeck
(2000) indicated that both intentiofi € 0.35,p < .05) and perceived behavioral
control ¢ = 0.50,p < .05) had significant and positive direct influenon physical
activity behavior in older adults.

Results from the present study demonstrated thyatrdention had a positive
direct influence on physical activity behavior agripregnancy. Differently, perceived
behavioral control could not directly predict plogiactivity behavior, but had significant
and positive indirect influence on physical acgivaehavior via intention. Thus, the effects
of perceived behavioral control on physical agtiiiehavior were only mediated by
intention to engage in physical activity. It midd& that pregnancy was a unique period in
a woman’s life resulting in decreased personalrobmver physical activity behavior
because of the rapid physical and psychologicahgds that occur during pregnancy.
These changes such as nausea, fatigue, and erdgstgeyh abdomen might be
consequential in either decreased or unrecogniseitiot over physical activity behavior
(Hausenblas, Downs, Giacobbi, Tuccitto, & Cook, 200

Characteristics of Women’s Physical Activity Behavior During

Pregnancy

The following section discussed the characteristicsvomen’s physical
activity behavior during the second trimester afgsrancy in this study.

The characteristics of women’s physical activityhdgor during second
trimester of pregnancy in this study were evalubiethe questionnaire, PPAQ, translated
into Thai, and modified from existing measures. TRRAQ was divided into four
categories; household/caregiving, transportati@araese and occupational activity. The
findings demonstrated that the average score sfsttale ranged from 45.98 to 1183.80

with a mean score of 274.99, which was very lowdidhally, the mean score of each
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item in this questionnaire was quite low as wellisTresult reflected that some items of
the PPAQ were not fitted well for the subjectshiis study, and also for the Thai pregnant
women context, because most subjects answeredhthatdid not spend time on most
activities in this questionnaire; for examplBressing, bathing, feeding children while
you are sitting”, “Carrying children”, “Taking careof an older adult”, “Playing with
pets”, “ Driving or riding in a car or bus”, “Walkng quickly up hills for fun or
exercise”, “Prenatal exercise class”, “Swimming”, Walking quickly at work while
carrying things heavier than 4 kilograms”, and “fraing grain crops and gardening”.
However, these results might have an effect oclteacteristics of the samples.

According to the demographic characteristics ob¢hsubjects, the results
showed that nearly half of the women (48.2%) wepesencing first time of pregnancy.
Most of them did not have any children (63.6%). &ter, approximately two-thirds of
the subjects were employees (66.9%). Thus, theestisarming grain crops and
gardening” was at a low level. The subjects reported thaB%lhad had an abortion
experience.

With respect to exercise activity in the Thai p@gnwomen context, cases
of swimming and attending prenatal exercise class#e rare. The findings from the
elicitation phase revealed that the participantdgpred walking, which corresponded to
this result because the itefiyalking slowly for fun or exercisehad the highest score,
whereas the itenfSwimming” had the lowest score (See Table 4.6). In addiaothe
present, most pregnant women have to work outsameel. Therefore, the subjects
might not be interested in participating in prehateercise classes because they have
to hurry back to their work after attending antahatare clinics. Moreover, the
significant barrier factor was that there were emmbugh health personnel and prenatal
exercise classes available in the hospitals.

Additionally, approximately two-thirds (64.3%) didot exercise before
pregnancy. From the literature reviews, variouglisti reported similar results, that
although active pregnant women performed more palsictivities such as exercise
before pregnancy, they decreased those activitiesdopped exercising when they got
pregnant, because of concern about the potentiaplamations to both mother and
fetus, such as exercise-induced injury and advietsé outcome. Additionally, some

women perceived that pregnancy had been seertate afsconfinement in which women
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were not encouraged to engage in any physicalitgctiRest and relaxation were
significantly more important during pregnancy thamas regular exercise or the
maintenance of an active lifestyle (Artal et aQp2; Clapp & Dickstein, 1984; Clarke,
Gross & Psychol, 2004; Hinton & Olson, 2001; Nirigak, 2003).

In addition, there were numerous factors associatéidl discontinuing or
decreased physical activity during pregnancy, oholg physical limitations or
restrictions, tiredness/fatigue, time limits, wadgi outside the home caring for other
children, fear of harming self/lbaby, bad weath@d ao motivation/ feeling lazy, as
well as lack of knowledge regarding the benefits pbiysical activity (Downs &
Hausenblas, 2004; Ezmerli, 2000; Rutkowska & Lepd€kisek, 2002). Similarly, Thai
pregnant women might not perform physical acti@gpecially exercise, to the ACSM
recommended level because of protruding abdomerkivgooutside the home and also
doing housework, limited time, being too wearyxereise, and lack of suitable places for
walking. Furthermore, most Thai pregnant women Iniglso lack knowledge
regarding how to engage in physical activity, esgcexercising properly as a part
of their daily life, and some Thai women were afrtiat exercise might be harmful to
their fetus. (Patanavanichnun, 2000; ThanomroopQ020Wiriyawattana, 2002).
Besides, the details of physical activity recomnagimhs might be varied and not
sufficiently clear for the pregnant women (Gros8&e, 2004).

Similarly, Liamputtong, Yimyam, Parisunyakul, Baoeg & Sansiriphun
(2005) reported about the traditional beliefs rdomy pregnancy and childbirth among
women from Chiang Mai. The findings revealed thatas thought that pregnant women
should be cautious when performing physical agtivitorder to protect them from danger
and give the best possible chance to carry thegrancy to term. During pregnancy,
rigorous physical activities such as lifting heasfyjects in farm work were seen as
detrimental to them and their fetuses since thet@tees might lead to a miscarriage or
stillbirth. Driving a car was seen as an exertiontloe fetus that might also cause a
miscarriage. Based on the results from this stRily3% of the subjects reported that they
had undergone abortion.

Additionally, the subjects were asked to complbie PPAQ one month
after completing the prior set of questionnairég (IPB’s variables) in order to assess

their actual physical activity behavior. Conseqlyerthere were both inherent biases
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in self-reported and recalled data. Especially, ®#RAQ provided an indirect
assessment of behavior based on the self-repdtiedbgubjects. It was less valid than
objective measurement such as energy providingxpgrediture monitors. According
to the TPB, intention could change over time, amdeasure of intention taken some
time prior to observation of the behavior moightdigerent from the intention at the
time that the behavior was observed. The longer tilme interval between the
measurement of intention and behavior, the lessratethe prediction of the behavior
(Ajzen, 1991; Ajzen & Fishbein, 1980).
All of these consequences might be significant iearfactors for the

women to perform physical activity during their gnancy. For this reason, it was

found that the mean score of physical activityha present study was at a low level.

Summary

This chapter had discussed study results. Theusbgan emphasized
interpreting characteristics of the subjects, majariables of the TPB regarding
physical activity behavior, research hypotheses tied causal model of physical

activity behavior among Thai women during secoiddster of pregnancy.
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CHAPTER VI
CONCLUSION

This chapter provides a summary of the study a$ agelts implications
and recommendations for nursing science, and ieslwibservations on the strengths

and limitations of the study and suggestions feurkl investigations.

Summary of the Study

Based on the TPB, the purpose of this study wasxamine the
relationships among the TPB’s constructs, includbeavioral beliefs, normative
beliefs, control beliefs, attitude toward physieativity, subjective norms, perceived
behavioral control, intention to engage in physiaelivity, and physical activity of
women during their second trimester of pregnancy.

Sample and Data Collection

Two hundred and seventy-two healthy pregnant womere recruited in
the model testing phase by using the conveniena®lgay method. However, this
study was conducted in two phases. Phase one waposed of two parts: an
elicitation of the study based on the TPB’s recomaations and the pilot tests. Phase
two, the model testing phase assessed the relafpanamong the TPB’s variables by
using questionnaires constructed from the eligtatstudy. Data collection was
conducted in two steps: Phase 1, the elicitatioth@fstudy, during December, 2006 to
January, 2007; and Phase 2, testing the modehg@pril to August, 2008.

The demographic characteristics of the sample wersented as follows.
The average age of the sample was 27.51 yearsS@ld=(4.33 years) with a range
from 18 to 40 years old. Most of the subjects wararied (95.2%). The findings
revealed that one-third of the pregnant women hadugated with bachelor degrees
(33.8%). Approximately, two-thirds of the subjewtsre employees (66.9%) and had
family income, ranging between 10,000 and 19,99% par month (44.9%). Nearly

half of the participants (48.2%) were undergoingtftime pregnancy. Most of these
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subjects had gestational ages of 15 - 20 (54.0%g; ¢id not have any children
(63.6%). Approximately two-thirds (64.3%) did noteecise before pregnancy.

I nstruments

This study consisted of nine questionnaires asalf@ving:

1. Indirect attitude measure; including behavidraliefs (12 items) and
outcome evaluations (12 items)

2. Direct attitude measure (9 items)

3. Indirect subjective norms measure; includingnrative beliefs (6
items) and motivation to comply (6 items)

4. Direct subjective norms measure (4 items)

5. Indirect perceived behavioral control measureluding control beliefs
(15 items) and perceived powers (15 items)

6. Direct perceived behavioral control measurgg@s)

7. Intention measure (8 items)

8. Pregnancy Physical Activity Questionnaire (PRAZS items)

9. Demographic characteristics and backgroundnmétion

Seven questionnaires were developed by the reszafidsed on the
Theory of Planned Behavior constructs, includindinect attitude measure, direct
attitude measure, indirect subjective norms measlirect subjective norms measure,
indirect perceived behavioral control measure, allifgerceived behavioral control
measure, and intention measure. Only the PPAQ rweaslated into a Thai version
using the translation process which was confirn@daiccuracy by back translation
and pilot testing, and modified later from Chasadr and colleagues (2004).

The demographic characteristics and backgroundm&ton were collected
by using measurements developed by the researademadified from Downs and
Hausenblas (2003). The validity and reliability thle measurements were tested.
LISREL was used to examine path analysis of thesalammodel among the TPB'’s

constructs to explain the relationships among thesstructs for Thai pregnant women.
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Resear ch Findings

The results demonstrated that the modified modteldfiwith the empirical
data (Chi-square =23.94, df = I®8yalue = .26, RMSEA = 0.031, GFI = 0.98, AGFI
=.96, and decreased wR/df (1.26). The modified model could explain 21% of
variance in intention to engage in physical agtiviand only 2% of variance in
physical activity. The findings of causal relatibips testing the modified model were
summarized as follows:

1. Indirect attitude toward physical activity hadsagnificant positive
indirect influence on intention via attitud@ € 0.13,p < .01). Indirect subjective
norms had a significant positive indirect influerme intention via subjective norms
(B = 0.24,p < .001). Indirect perceived behavioral control leadignificant positive
indirect influence on intention via perceived babeal control ¢ = 0.18,p <.001).

2. Attitude, subjective norms, and perceived beatraVi control had a
significant positive direct influence on intentigh=0.14,p < .01;p = 0.26,p < .001;
B=0.20,p < .001, respectively).

3. Indirect subjective norms had a significantifies indirect influence
on physical activity behavio(= 0.03,p < .05). Conversely, indirect attitude toward
physical activity had a non-significant positivedirect effect on physical activity
behavior via intentionf}( = 0.02, p > .05), whereas indirect perceived bmmalv
control had no effect on physical activity behavior

4. Attitude had a non-significant positive indirenfluence on physical
activity behavior § = 0.02,p > .05). Subjective norms and perceived behavioral
control had significant positive indirect influenc& physical activity behavior via
intention ¢ = 0.04,p < .05;p = 0.03,p < .05).

5. Intention had a significant positive direct ughce on physical activity
behavior p = 0.14,p < .05). However, perceived behavioral control laadhon-
significant direct influence on physical activitgtmavior § = -0.02,p >.05).

The results above indicated that the research hgpets were partially

supported.
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I mplications and Recommendations

The important issue for doing research was to dmrtt the findings to
nursing knowledge, nursing science, nursing practnursing education, health care
policy and nursing research in the future, althotlggse results were only partially
consonant with the underlying of theoretical frarnewvof the present study. The

implications were presented as the following.

Implicationsfor Nursing Science

The findings from the present study contributedntosing knowledge,
although the results only partially supported thsearch hypotheses. The empirical
findings increased the understanding of salientefsl intention, and pregnant
women'’s physical activity behavior. The belief sfgths and outcome evaluations for
the physical activity behavior provided substantimformation about attitudinal
toward physical activity that guided women’s demis to engage or not to engage in
physical activity behavior during pregnancy. Aduially, some beliefs about
performing physical activity behavior during pregog might involve important
referents. The results of this study indicated ti@mmative beliefs with motivation to
comply and subjective norms had significant positirdirect influence on physical
activity behavior during pregnancy via intention. dontrast, neither control beliefs
weighted by perceived power nor perceived behalioomtrol was predictor of
physical activity behavior as a result of the ueidife events of pregnant women that
might place them at greater need for decreasedqahyactivity than at other of their
life-time periods. The results from this study skeowa total score of pregnancy

physical activity at a low level.

Implicationsfor Nursing Practice

The study findings provided an essential obvioussfor nursing practice
on pregnant women’s physical activity behavior. partial support of these
hypotheses, intention had a significant positivedi influence on physical activity
behavior. In turn, the subjective norms were thengfest predictors of intention,
followed by perceived behavioral control and attéuHowever, perceived behavioral
control had a non-significant direct influence ohnygical activity behavior, but it
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could indirectly predict physical activity via imtgon. These results provide a good
opportunity for nurses to understand and encoumagmen to perform physical
activity during pregnancy as follows:

First, these findings could assist nurses to premebmen’s physical
activity during pregnancy by identifying women’séntion, women’s thoughts and
beliefs about physical activity, and their saliegferents.

Second, the findings from this study reveal thatshbjects had moderate
scores on the indirect subject norms measure ahthence of the important persons
encouraging them to perform physical activity dgripregnancy. The score was
highest for the indirect subjective norms of phigis/nurses followed by their
husbands. Consequently, nurses and healthcaredprevivere the most important
persons for the pregnant women in providing adaicé encouraging them to perform
physical activity during their pregnancy. Moreovemyrses should encourage and
reinforce the significant persons who have inflleenger pregnant women to motivate
the pregnant women to perform physical activitypeesally their husbands.

Third, nurses should assist pregnant women tozeedhe benefits of
physical activity and understand how to overcone ithpediments such as fatigue,
being tired from working, and bad weather, by catithg programs to meet specific
needs for the women, teaching time managementsskalhd helping women to
restructure their priorities in order to increas®l anaintain physical activity during
their pregnancy.

Finally, nurses should conduct intervention progsamcluding salient
beliefs, attitude, subjective norms, perceived bkimal control, and intention
concerning physical activity. Additionally, the gmams should be designed to be
easily implemented in the hospitals in order tooemage women to participate in

physical activity behavior during their pregnancy.

Implicationsfor Health Policy

The 1d¢" National Health Development Plan (2007-20Mhjch followed
the 9th Plan Outlook emphasized a clear visionroigg a people-centered approach
and the Philosophy of Sufficiency Economy. Thus, lational health agenda has also

focused on health activities and sports for healtblyaviors and lifestyles in order to
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sustain physical and psychological health developma individuals, families,
communities, and society (Bureau of Policy andt8g 2009).

Based on these policies, nurses should activelghmevthemselves in the
national health policy making by generating knowledegarding physical activity
during pregnancy not only for the health care polmakers but also for the
educational policy makers. In accordance withhealth care policy makers, nurses’
roles as primary care providers could launch irgetion programs for health
promotion in various settings to serve pregnant emlo encourage pregnant
women to participate in physical activity, the mams should include salient beliefs,
attitude, subjective norms, perceived behavioraitrod, and intention regarding to
physical activity. Thus, these kinds of program$ ave a substantial impact on the
majority of people not only in terms of the heattre providers’ tasks but also in
terms of pregnant women, families, community, aodety involvement in physical
activity behavior.

According to educational policy makers, the knogkeaf physical activity
behavior and intervention programs should be iategr into nursing curriculum.
Education programs should include all constructhé Theory of Planned Behavior as
the significant factors that influence physicaliaigt behavior during pregnancy. Thus,
nursing educators have a responsibility to teactsimy students or staff nurses to
promote, encourage, and support physical actinigray pregnant women.

Finally, funding and scholarship support from goweent organizations
or non-government organizations to accomplish w&etion programs and further
research studies regarding physical activity dugregnancy should be allocated on a
regular basis in order to not only support the imgrsprofession but also
institutionalize the body of knowledge regardinggibal activity behavior within the

Thai pregnant women context.

Strengths of the Study

There were many strengths of this study as folldvisst, this study was
conducted based on the theoretical model, the WRE:h guided the research in order
to elicit the salient beliefs of physical activitghavior from the Thai pregnant women
context. Secondly, the appropriate sample size assembled with appropriate
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heterogeneity. Lastly, it was the first study taemxne the relationships among the
TPB’s constructs, including behavioral beliefs, mative beliefs, control beliefs,
attitude toward physical activity, subjective nornperceived behavioral control,
intention to engage in physical activity, and phbgsiactivity during the second
trimester of pregnancy. Thus, the results couldlifai® nurses’ and healthcare
professionals’ acquisition of more knowledge anavte guidelines for better nursing

care regarding physical activity behavior duringgmancy.

Limitations of the Study

The limitations of this study related to the stuiBsign, data collection,
and analysis, and should be considered when ietmgrthe findings of this study.
First, because of the purposive sampling used is gtudy, the results cannot be
generalized to the whole pregnant women population.

Second, most of the measures used in this studg developed by the
researcher based on the TPB as a conceptual fraikeamd evaluated for content
validity by a panel of the TPB. However, these meas should be assessed by
construct validity as well. Moreover, some itemdhad PPAQ were not well fitted for
the Thai pregnant women context, as for examméalking quickly up hills for fun or
exercise”, “Prenatal exercise class”, and “SwimmingAdditionally, some events did
not occur during the second trimester of pregnaray.example,“Taking care of
child or children”, “Taking care of an older adult”and “Playing with pets”.For this
reason, the findings of the study might contaiomestr

Finally, the method of self-report was used for plaeticipants to complete
all questionnaires might contain errors. In accocgawith the PPAQ, the subjects
were asked to complete this questionnaire one maftén meeting the researcher in
order to assess their actual physical activity. Segaently, there were both inherent
biases in self-reporting and recalled data. Espgcthie PPAQ provided an indirect
assessment of behavior based on the self-repdinieatubjects. It was less valid than

objective measures such as providing by energyrelipge monitors.
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Recommendationsfor Future Studies

This study was the first time that examines thatir@hships among the
TPB’s constructs, including indirect attitude todaphysical activity, indirect
subjective norms, indirect perceived behavioraltiin attitude, subjective norms,
perceived behavioral control, intention, and phgisiactivity behavior among Thai
women during the second trimester of pregnancyhigh the results from this study
would not be generalizable to the whole pregnanmem population, the findings
suggest several areas for future studies.

First, in order to increase generalizability of Htedy and expand the TPB,
replication of studies should be conducted acrogarigty of settings and population
relating to teenage pregnancy and postpartum ngther

Second, the findings indicate that the indirect jesctive norms and
subjective norms have positive influence on intamtand physical activity behavior.
Future research is needed to examine these saditmrents’ beliefs about physical
activity behavior, and to determine how much infloe they have on women’s own
beliefs and behavior; additionally, how salienterehts can be further motivated to
encourage women to perform physical activity.

Third, according to a cross-sectional design of gtudy which did not
allow for changes over time and did not measureatteal physical activity behavior,
longitudinal study should be conducted since it nsapcisely explain and predict
actual behavior better than a cross-sectional stddyeover, an objective measure for
physical activity should be used in order to asaessrate energy expenditure.

Fourth, an intervention study aimed to enhance iphyactivity in women
during pregnancy should be further implementedsTihiervention study should be
carefully designed to effectively promote physiaativity behavior, motivation, and
adherence during pregnancy. Theoretical resear@miaing women’s physical
activity beliefs is needed before conducting thegpam.

Fifth, it was found that some items of the PPAQistated into Thai were
not well fitted for the Thai pregnant women contdxar future studies, it is suggested
that the researchers should develop an instrunoeatdess physical activity behavior

based on the Thai pregnant women context.
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Finally, a cross-cultural research to compare ffferdnces of the TPB’s
constructs between Western and Eastern culturddibeuconducted to enhance and
deepen understanding and helpfulness which wilebigvpregnant women’s physical

activity programs.
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ELICITATION STUDY INTERVIEW GUIDE

You believe that............

1. What do you think about performing physical activity during the second
trimester of pregnancy?

2. What would be the advantages that would happen if you perform physica
activity during the second trimester of pregnancy?

3. What would be the disadvantages that would happen if you perform
physical activity during the second trimester of pregnancy?

4. Who are the significant people who think that you should perform physical
activity during the second trimester of pregnancy?

5. Who are the significant people who think that you should not perform
physical activity during the second trimester of pregnancy?

6. What would make it easier for you to perform physical activity during the
second trimester of pregnancy?

7. What would make it difficult for you to perform physical activity during

the second trimester of pregnancy?
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DEMOGRAPHIC INFORMATION QUESTIONNAIRE

Part 1: Information from interviewing pregnant woman

1. Age........... years
2. Marital status.....[1 Single [ Married [ Divorce/Widow
3. Your present or highest education level................
4. Average monthly income of your family (from all
SOUICES)...uvvnananenn. Baht/month
5. Occupation
[1 Housewife L1 Civil servant/State enterprise [
Agriculture/Farmer
[J Owner of business [] Employee, specify................ (] Merchant
L] Others please SPeCify...........cccoevveeeeceennne.

6. Did you perform exercise regularly before getgomegnant?

[1 No
[ Yes, please SPeCify.........ccuoveiieiieiee e

Frequency..................day(s)/week Duration............. minute/day
Part 2: Information from Medical record
7. Gravida...... Para................Gestational age.................. weeks

8. Number of your child/children........... How old is BhE?
F'Child......Years %' Child......Years % Child ......Years
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INDIRECT MEASURES OF PHYSICAL ACTIVITY
DURING PREGNANCY

1. Behavioral Beliefs Questionnaire

Directions: The following questionnaires would like to know ydaeliefs about the

likelihood of the consequences that may happen wbarperform physical activity

during pregnancy. Look at each questionnaire bengvchecly” in the column that

best indicates your response.

Physical activity is any bodily movement while dginousework,
caring, walking, running, exercising, or workingcapation.

Consequences of Physical

Your Beliefs

Very

Activity during Pregnancy
Unlikely

Unlikely

Unsure

Likely

Very
likely

. Make me healthy

. Shorter labour

. Increase my muscle strength

. Keep me active

. Decrease back pain

. Better weight control

. Improved sleep

. Improved blood circulation

O 00| N| O O | W N|

. Normal digestion and

defecation

10. Improved my mental health

11. Feeling cheerful and relaxed

12. Make my unborn baby healthy
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2. Outcome Evaluations Questionnaire

Directions: The following questionnaires would like you to iodie an important
level of the consequence that may happen when gdorm physical activity during
pregnancy. Look at each questionnaire below andkckein the column that best

describes how important outcome is/would be for.you

Physical activity is any bodily movement while dginousework, caring
walking, running, exercising, or working occupation

Consequences of Physical L evel of Important

.. . ver unimportant Unsure | Important Ver
Activity during Pregnancy Y P P Y

unimpor tant important

1. Making me healthy is.............

2. Shorter labouris.................

3. Increasing my muscle

strength is..........

. Keeping me active is..............

. Decreasing back painis..........,

. Improving sleep is................

. Improving blood circulation is...

4
5
6. Better weight control is..........
7
8
9

. Normal digestion and

defecationis...................

10. Improving my mental
healthis....................

11. Feeling cheerful and

relaxed is...................

12. Making my unborn baby
healthy is...................
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3. Normative Beliefs Questionnaire

Directions: Look at each questionnaire below and che&cin the column that best
describes what you believe each of these impopianple mentioned below thinks
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about the possibility of you performing physicaliaty during pregnancy.

Physical activity is any bodily movement while dginousework,
caring, walking, running, exercising, or workingcapation.

Beliefs of the important people

Theimportant people

Definitely
not true

Not

true

Unsure

True

Definitely
true

1. My husband thinks | should perfor
physical activity during pregnancy.

m

2. My mother thinks | should perform
physical activity during pregnancy.

3. My father thinks | should perform

physical activity during pregnancy.

4. My relatives (such as siblings,
grandmother, grandfather, uncle and
aunt) think I should perform physical

activity during pregnancy.

5. My friends think | should perform
physical activity during pregnancy.

6. Doctor or nurse thinks | should
perform physical activity during

pregnancy.
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4. M otivation to Comply Questionnaire

Directions: Look at each questionnaire below and checin the column that best
describes how strongly do you want to do what eddhese people mentioned below
thinks you should perform physical activity duripgegnancy.

Physical activity is any bodily movement while dginousework, caring,
walking, running, exercising, or working occupation

How much will you comply with their opinion?
Theimportant people Notat | Notvery | Unsure | Much | Very

all much much

1. If my husband wants me to perform physical

activity, how much | will comply with his opinior]

2. If my mother wants me to perform physical

activity, how much | will comply with her opinion

3. If my father wants me to perform physical

activity, how much | will comply with his opinion

=

4. If my relatives (such as siblings, grandmothe
grandfather, uncle, and aunt) want me to perform
physical activity, how much | will comply with

their opinion

5. If my friends want me to perform physical
activity, how much | will comply with their

opinion

3. If the doctor or nurse wants me to perform

physical activity, how much | will comply with

his/her opinion
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5. Control Beliefs Questionnaire

Directions: Look at each questionnaire below and chechn the column that best
describes how easy or difficult it is, or it woudd for you to perform physical activity
during pregnancy in the forthcoming month if youetheith the following situation.

Physical activity is any bodily movement while dginousework, caring,
walking, running, exercising, or working occupation

How easy or difficult it is/it would be
Situations happen/may happen Very Difficult | Unsure | Easy Very
difficult easy

1. Because of hearing about exercise from
media, | will perform physical

activity.........

2. Because of liking to do exercise,

| will perform physical activity............

3. Because of abdomen enlargement,

| will perform physical activity............

4. Because of back pain, | will perform

physical activity............

5. Because of having more time, | will

perform physical activity............

6. Because of being tired from working, |

will perform physical activity............

7. Because of confidence in capability,

| will perform physical activity............

8. Because of fear about illness, abortion,
preterm labour and accidents, | will

perform physical activity............

9. Because of worry about not having enoygh
time to sleep/rest, | will perform physical

activity.........

10. Because of being under a lot of stress,

| will perform physical activity............




Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Nursing) / 165

How easy or difficult it ig/it would be
Situations happen/may happen Very Difficult | Unsure | Easy Very
difficult easy

11. Because of having a place for exercise

| will perform physical activity............

12. Because of going to the place for exergise

easily, | will perform physical activity......

13. Because of bad weather such as cold ¢

=

warm weather, with rain and smog, | will

perform physical activity............

14. Because of having no friend(s), | will

perform physical activity............

15. Because of concern about the unborn

baby’s health, | will perform physical

activity.......

6. Perceived Power Questionnaire

Directions: Look at each questionnaire below and checkn the column that best
describes whether you agree or disagree to perfoinysical activity with the

following situation in the forthcoming month.

Physical activity is any bodily movement while dpinousework, caring,
walking, running, exercising, or working occupation

Opinion to perform physical activity
Very Unlikely | Unsure | likely Very

unlikely likely

Situations happen/may happen

1. If | hear about exercise from media

| will perform physical activity.

2. If | have a favorite to exercise, | wil

perform physical activity.
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Opinion to perform physical activity
Very Unlikely | Unsure | likely Very

unlikely likely

Situations happen/may happen

3. If my abdomen enlarges, | will not

perform physical activity.

4. If | have back pain, | will not

perform physical activity.

5. If I have more time, | will perform

physical activity.

6. If | am tired from working, | will

not perform physical activity.

7. If | am confident in my capability,

I will perform physical activity.

8. If | fear about illness, abortion,
preterm labour and accidence, | will

not perform physical activity.

9. If I worry about not enough time
to sleep/rest, | will noperform

physical activity.

10. If | am under a lot of stress,

I will not perform physical activity.

11. If there is a place for exercise,

I will perform physical activity.

12. If I can go to a place for exercise

easily, | will perform physical activity

13. If the weather is bad such as cold
or warm weather, having rain and
smoking, | will notperform physical

activity.

14. If | do_nothave friend(s), | will not

perform physical activity.

15. If I concern about unborn baby

health, | will perform physical activity|.
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DIRECT MEASURESOF PHYSICAL ACTIVITY
DURING PREGNANCY

1. Attitude toward Physical Activity Questionnaire

Directions: The following statements refer to physical acyivituring pregnancy.
Look at each pair of words lists below and markhvatcross (Xpn the number that
reflects your feelings about physical activity.
Number 1 refers to the strongly negative feelioggeft side of each statement
Number 2 refers to the slightly negative feelingdeft side of each statement
Number 3 refers to unsure feelings
Number 4 refers to the slightly positive feeliraysright side of each statement

Number 5 refers to the strongly positive feelinggight side of each statement

Physical activity is any bodily movement while dginousework, caring,
walking, running, exercising, or working occupation

1) My performing physical activity during pregnans...................
Unpleasant 1 2 3 4 5 Pleasant
Extremely slightly Unsure slightly  Extremely

2) My performing physical activity during pregnansy..................

Harmful 1 2 3 4 5 Beneficial
Extremely slightly Unsure  slightly  Extremely

3) My performing physical activity during pregnansy..................
Bad 1 2 3 4 5 Good
Extremely  slightly Unsure slightly  Extremely
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4) My performing physical activity during pregnansy..................
Unhealthy 1 2 3 4 5 Healthy
Extremely slightly Unsure slightly  Extremely

5) My performing physical activity during pregnarisy..................
Stressful 1 2 3 4 5 Relaxing
Extremely slightly Unsure  slightly Extremely

6) My performing physical activity during pregnansy..................
Unenjoyable 1 2 3 4 5 Enjoyable
Extremely slightly Unsure slightly  Extremely

7) My performing physical activity during pregnansy..................
Worthless 1 2 3 4 5 Proud
Extremely  slightly Unsure  slightly  Extremely

8) My performing physical activity during pregnansy..................
Inactive 1 2 3 4 5 Active
Extremely slightly Unsure slightly Extremely

9) My performing physical activity during pregnansy..................
Ugly 1 2 3 4 5 Admirable

Extremely  slightly Unsure  slightly Extremely

2. Subj ective Nor ms Questionnair e

Directions: The following questionnaires refer to the sigrafit people’s opinion
about physical activity during pregnancy. Look atle questionnaire below and mark

with a cross (Xpn the number that best describes your resporeacto statement.
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Number 1 refersto the strongly negative feelings on left side of each statement
Number 2 refersto the dlightly negative feelings on left side of each statement
Number 3 refers to unsure feelings

Number 4 refersto the slightly positive feelings on right side of each statement
Number 5 refersto the strongly positive feelings on right side of each statement

Physical activity is any bodily movement while doing housework, caring,
walking, running, exercising, or working occupation.

1) The important persons (such as husband, parents, sister, brother, and relatives) who
are inside my family think | should perform physical activity during pregnancy.
1 2 3 4 5
Strongly disagree  Disagree Unsure Agree Strongly agree

2) The important persons who are outside my family (such as friends, colleague,
physician, and nurses) think | should perform physical activity during pregnancy.
1 2 3 4 5
Strongly disagree  Disagree Unsure Agree Strongly agree

3) The important persons who are inside (such as husband, parents, sister, brother, and
relatives) my family push me to perform physical activity during pregnancy.
1 2 3 4 5
Strongly disagree  Disagree Unsure Agree Strongly agree
4) The important persons who are outside my family such as friends, colleague,
physician and nurses) push me to perform physical activity during pregnancy.
1 2 3 4 5
Strongly disagree  Disagree Unsure Agree Strongly agree
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INTENTION TO ENGAGE IN PHYSICAL ACTIVITY

Directions: The following statement describes your intentionehgage in physical
activity during pregnancy such as doing housewosking, going to the near places,
exercising, or working (occupation). Look at eatdtesment below and mark with a
cross (X)on the number that best indicates your intentioremgage in physical

activity in the forthcoming month.

Number 1 refers to the strongly negative feelioggeft side of each statement
Number 2 refers to the slightly negative feelingdeft side of each statement

Number 3 refers to unsure feelings

Number 4 refers to the slightly positive feelimysright side of each statement

Number 5 refers to the strongly positive feelinggight side of each statement

Physical activity is any bodily movement while dginousework, caring,
walking, running, exercising, or working occupation

1. I intend to engage in physical activity whilarh doing housework or caregiving in
the forthcoming month.
1 2 3 4 5

Definitely do not Somewhat do not  Unsure Somewiloat dDefinitely do

2. 1 will try to engage in physical activity whileam doing housework or caregiving in
the forthcoming month.

1 2 3 4 5
Definitely not true Not true Unsure True Definitatye

3. l intendto walk or bike (such as to work, or nearby plageghe forthcoming month.
1 2 3 4 5

Definitely do not Somewhat do not  Unsure Somewioat dDefinitely do
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4. 1 will try to walk or bike (such as to work, nearby places) in the forthcoming month.
1 2 3 4 5

Definitely not true Not true Unsure True Definitatye

5. l intend to exercise in the forthcoming month.
1 2 3 4 5

Definitely do not Somewhat do not  Unsure Somewiloat dDefinitely do

6. | will try to exercise in the forthcoming month.
1 2 3 4 5
Definitely not true Not true Unsure True Definitetye

Directions: For the following statement (N&-8), if you are still working for wages,
please mark with a cross (>0On the number that best indicates your intention to
engage in physical activity in the forthcoming nfont

7. 1 intend to engage in physical activities sustwalking, and walking up and down

stairs while | am working in the forthcoming month.
1 2 3 4 5

Definitely do not Somewhat do not  Unsure Somewiloat dDefinitely do

8. | try to engage in physical activities such adkimg, and walking up and down
stairs while I am working in the forthcoming month.
1 2 3 4 5

Definitely not true Not true Unsure True Definitatye

Thank you
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3. Perceived Behavioral Control Questionnaire

Directions: The following statement refers to your confidetitat be able to perform
physical activity during pregnancy. Look at eaclesjionnaire below and mark with a
cross (X)on the number that best describes your respornsgcto statement.

Number 1 refers to the strongly negative feelinggach left side of statement
Number 2 refers to the slightly negative feelingseach left side of statement
Number 3 refers to unsure feelings

Number 4 refers to the slightly positive feelimyseach right side of statement

Number 5 refers to the strongly positive feelingseach right side of statement

Physical activity is any bodily movement while dginousework, caring,
walking, running, exercising, or working occupation

1) For me, to perform physical activity during pregoyamould be................
1 2 3 4 5
Very difficult Difficult Unsure Easy Very easy

2) If I wanted to, | could easily perform physicaligity during pregnancy.
1 2 3 4 5
Strongly disagree Disagree Unsure Agree Stronglgeag

3) To perform physical activity dependson me.
1 2 3 4 5
Strongly disagree Disagree Unsure Agree Stronglgeag
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Approval includes. 1) MU-IRB Submission form version received date 7 August 2008
2) Participant Information sheet version date 7 August 2008
3) Informed consent form version date 7 August 2008
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Guidelines for Human Research Protection such as Declaration of Helsinki, The Belmont Report,
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Signature of Chairman.
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Vice President for Research and Academic Affairs
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4. Assist. Prof. Dr. Nantawon Suwonnaroop
Department of Public Health Nursing, Faculty of Nursing,
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5. Assist. Prof. Dr. Narirat Jitramontree
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Normality Testing
Q-Q Plot of the Study Variables

Normal Q-Q Plot of TBB Normal Q-Q Plot of TNM
2 ”ED 2
5
1 1 . D&ﬁ&
0 0 MED@‘@G
Observed Value Observed Value
Indirect attitude toward Indirect subjective norms (TNM)
physical activity (TBB)
Normal Q-Q Plot of TCP
3 - Normal Q-Q Plot of ATT
2
0
© -1 :
1S3 T -1 4
o -3 S 3
0 100 200 300 400 10 20 30 40 50
Observed Value Observed Value
Indirect perceived behavioral Attitudetoward physical

control (TCP) activity (ATT)
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Expected Normal

Expected Normal

Normal Q-Q Plot of SN

2 ]
1 o
. P
2 o
6 8 10 12 14 16 18 20 2
Observed Value
Subjective norms (SN)
Normal Q-Q Plot of TINT
3
2 ;o
A o
0 a °
-1 u A ¢

10 20 30

Observed Value

Intention (TINT)
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Normal Q-Q Plot of PBC

Expected Normal
@

4 6 8 10 12 14

Observed Value

Per ceived behavioral control (PBC)

Normal Q-Q Plot of PA1

of

Expected Normal

-200 0 200 400 600 800 1000

Observed Value

Physical activity (PAL)

1200
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DATE: 10/ 1/2009
TIME: 15:51
LISREL 853
BY

Karl G. J"reskog & Dag S’r

This program is published exclu
Scientific Software Internation

7383 N. Lincoln Avenue, Suit
Lincolnwood, IL 60712, U.S.

Phone: (800)247-6113, (847)675-0720, Fa
Copyright by Scientific Software Internatio
Use of this program is subject to the ter

Universal Copyright Convent

Website: www.ssicentral.c

The following lines were read from file C:\Documen
Supavititp\Desktop\All-analysis-23-Aug-09\Fit_model

TI Physical Activity analysis data

DA NI=8 NO=272 NG=1 MA=CM

La

‘tbb"tnm"tcp"att"sn"pbc"tint"pal’

KM

1.000

0.452 1.000

0.405 0.398 1.000

0.480 0.510 0.533 1.000

0.369 0.577 0.420 0.569 1.000

0.419 0.373 0.520 0.628 0.464 1.000

0.336 0.432 0.368 0.387 0.368 0.431 1.000

0.088 0.029 0.045 0.000 -0.036 0.012 0.133 1.000
SD

39.75124 25.55350 .08830 4.27911 2.20030 1.55337 3
SE

45678123/

MO NX=3 NY=5 BE=FU,FI GA=FU,FI PH=FU,FI PS=DI,FR

FRBE41BE42BE43BE54BE53
FRGA11GA22GA33

FRTE11

FRTE22

FRTH11

FRTH33

FRTH22

FRTH23

FI PS(3,3)

VA 1.00 PS(3,3)

FI PS(2,2)

VA 1.00 PS(2,2)

FI PS(1,1)

VA 1.00 PS(1,1)

FRTE33

PD

OU PC RS EF FS SS SC PT MR MI TV AD=OFF

TI Physical Activity analysis data

Number of Input Variable
Number of Y - Variables
Number of X - Variables
Number of ETA - Variable
Number of KSI - Variable
Number of Observations

n un
Nwo WO

N
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bom

sively by

al, Inc.

e 100

A.

x: (847)675-2140
nal, Inc., 1981-2002
ms specified in the
ion.

om

ts and Settings\bungorrn
\Analysis full2_PA1\PA10.LS8:

.97495 .21818



Bungorn Supavititpatana

TI Physical Activity analysis data

Covariance Matrix

att sn pbc ti nt
att  18.31
sn 5.36 4.84
pbc 4.17 1.59 241
tint 6.58 3.22 2.66 15. 80
pal --  -0.02 0.00 0. 12
tbb 8165 3227 2587 53 09
tnm 5577 3244 1481 43. 88
tcp 0.20 0.08 0.07 0. 13
Covariance Matrix
tnm tep
tnm  652.98
tcp 0.90 0.01
TI Physical Activity analysis data
Parameter Specifications
BETA
att sn pbc ti nt
att 0 0 0 0
sn 0 0 0 0
pbc 0 0 0 0
tint 1 2 3 0
pal 0 0 4 5
GAMMA
tbb tnm tcp
att 6 0 0
sn 0 7 0
pbc 0 0 8
tint 0 0 0
pal 0 0 0
PSI
att sn pbc ti nt
0 0 0 9
TI Physical Activity analysis data
Initial Estimates (TSLS)
BETA
att sn pbc ti nt
att -- -- -- - -
sn -- -- -- - -
pbc -- -- -- - -
tint 0.10 0.32 0.72 - -
pal -- -- 0.03 -0.

0.05
0.76
0.16
0.00
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1580.16
459.13
1.42
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Covariance Matrix of Y and X

att sn pbc ti

att 5.22
sn 1.18 2.61
pbc -- -- 1.00

tint 0.92 0.95 0.72  13.
pal 0.00 0.00 0.02 -0.
tbb  81.65 22.81 0.71 16.

thm  23.72 32.44 0.45 13.

tcp 0.07 0.04 0.00 0.
Covariance Matrix of Y and X

thm  652.98
tcp 0.90 0.01

PHI

tbb tnm tcp

tbb  1580.16
tnm 459.13 652.98
tcp 1.42 0.90 0.01

PSI
Note: This matrix is diagonal.

att sn pbc ti

1.00 1.00 1.00 12

Squared Multiple Correlations for Structur

att sn pbc ti

0.81 0.62 -- 0.

Squared Multiple Correlations for Reduced

att sn pbc ti

0.81 0.62 -- 0.
Reduced Form

tbb tnm tcp

att 0.05 -- --
sn -- 0.05 --
pbc -- -- 0.50

tint  0.01 0.02 0.36

pal 0.00 0.00 0.01

05 0.05

20 -0.06 1580.16
02 -0.05 459.13
02 0.00 1.42

nt pal
20 005
al Equations
nt pal
07 002
Form

nt pal
02 0.00

Ph.D. (Nursing) / 183
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TI Physical Activity analysis data
Number of Iterations = 49

LISREL Estimates (Maximum Likelihood)

BETA
att sn pbc ti nt pal
att -- -- -- - . -
sn -- -- -- - - --
pbc -- -- -- - - .-
tint 0.10 0.44 0.38 - - .-
(0.03) (0.09) (0.08)
3.55 4.95 491
pal -- -- 0.00 0. 01 --
(0.00) (0.0 0)
-0.57 2. 28
GAMMA

tbb tnm tcp

att 014  --  --
(0.01)
16.41

sn - - 0.08 - -

pbc -- --20.82

tint  -- oo -

pal -- -- --
Covariance Matrix of Y and X

att sn pbc ti

att  30.04

sn 5.25 5.64

pbc 4.01 1.58 4.38
tint 6.77 3.58 276  15.
pal 0.04 0.02 0.01 0.
tbb 21421 38.72 29.60 49.
tnm 6224 5507 18.70 37.
tcp 0.19 0.08 0.16 0.

12 0.05

21 0.31 1580.16
26 0.24 459.13
11 0.00 1.42

Covariance Matrix of Y and X

thm 652.98
tep 0.90 0.01

PHI

tbb thm tcp

tbb  1580.16
tnhm 459.13 652.98

tcp 1.42 0.90 0.01
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PSI
Note: This matrix is diagonal.

att sn pbc ti

1.00 1.00 1.00 12

Squared Multiple Correlations for Structur

att sn pbc ti

0.97 0.82 0.77 0.

Squared Multiple Correlations for Reduced

att sn pbc ti

0.97 0.82 0.77 0.
Reduced Form

tbb thm tcp

att 014  -- -
(0.01)
16.41

sn -- 0.08 --
(0.01)
12.60

pbc  --  --  20.82
(1.58)
13.21

tnt 001 004 7.99
(0.00) (0.01) (1.51)
366 534 52
pal 000 000 001

(0.00) (0.00) (0.09)
1.93 209 0.12

Goodness of Fit Statisti

Degrees of Freedom = 1
Minimum Fit Function Chi-Square = 2
Normal Theory Weighted Least Squares Chi-Sq
Estimated Non-centrality Parameter
90 Percent Confidence Interval for NC

Minimum Fit Function Value
Population Discrepancy Function Val
90 Percent Confidence Interval for FO
Root Mean Square Error of Approximatio
90 Percent Confidence Interval for RMS
P-Value for Test of Close Fit (RMSEA

Expected Cross-Validation Index (
90 Percent Confidence Interval for ECV
ECVI for Saturated Model =
ECVI for Independence Model

Cs

9

2.53 (P =0.26)

uare = 23.94 (P = 0.20)
(NCP) =4.94

P =(0.0;21.64)

=0.083

ue (F0) = 0.018

= (0.0; 0.081)

n (RMSEA) = 0.031
EA = (0.0 ; 0.065)
<0.05)=0.79

ECVI) = 0.22

| =(0.20 ; 0.28)
0.27

=451
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Chi-Square for Independence Model with 28 Deg rees of Freedom = 1192.67

Independence AIC = 1208 .67
Model AIC = 57.94
Saturated AIC = 72.00
Independence CAIC = 1245 .51
Model CAIC = 136.24
Saturated CAIC = 237.8 1
Normed Fit Index (NFI) = 0.98
Non-Normed Fit Index (NNFI) =1.00
Parsimony Normed Fit Index (PN Fl) =0.67
Comparative Fit Index (CFI) =1.00
Incremental Fit Index (IFI) =1.00
Relative Fit Index (RFI) = 0.97
Critical N (CN) = 436. 30
Root Mean Square Residual (RM R)=2.24
Standardized RMR = 0.0 32
Goodness of Fit Index (GFI) =0.98
Adjusted Goodness of Fit Index ( AGFIl) = 0.96
Parsimony Goodness of Fit Index ( PGFI) = 0.52

TI Physical Activity analysis data
Fitted Covariance Matrix

att sn pbc ti

att  18.43

sn 5.25 4.94

pbc 4.01 1.58 2.42
tint 6.77 3.58 2.76 15.
pal 0.04 0.02 0.01 0.
tbb 86.45 38.72 29.60 49.
tnm 6224 33.04 1504 37.
tcp 0.19 0.08 0.07 0.

Fitted Covariance Matrix

thm  652.98
tcp 0.90 0.01

Fitted Residuals

att sn pbc ti

att  -0.12
sn 0.11 -0.10
pbc 0.16 0.01 -0.01

12 0.05

21 0.31 1580.16
26 0.24 459.13
11 0.00 1.42

tnt -0.19 -036 -010 -0 02

pal -0.04 -0.04 -0.01 0. 00 0.00

tbb -481 -645 -3.73 3. 88 0.45 --
tnm -6.47 -0.60 -0.24 6 62 -0.08 o
tcp 0.01 0.01 0.00 0 02 0.00 --

Fitted Residuals
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Summary Statistics for Fitted Residuals

Smallest Fitted Residual = -6.47
Median Fitted Residual = 0.00
Largest Fitted Residual = 6.62

Stemleaf Plot

- 6|54
-4i8
- 2|7
- 0/642211110000000000000000000
0|125
2|9
4
66

Standardized Residuals

att sn pbc ti

att  -0.16

sn 0.29 -0.60

pbc 0.67 0.06 -0.09
tnt -0.36 -1.39 -0.65 -O.
pal -084 -155 -0.83 -0.
tbob -053 -1.28 -1.05 0.
tnm -0.97 -0.20 -0.13 1.
tcp 0.37 0.52 0.35 0.

Standardized Residuals

Summary Statistics for Standardized Residuals

Smallest Standardized Residual = -1.55
Median Standardized Residual = -0.03
Largest Standardized Residual = 1.38

Stemleaf Plot

-15

- 1]4310

- 0/88665

- 0433221110000000
013344
0|55789
1}4

07

50
38
82

0.92
-0.26
0.41
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TI Physical Activity analysis data

Qplot of Standardized Resi

B D
N X
o . X X
ro. X
m XX .
a . X
I . X X

*
Q *
u . X.
a . *
n . X.X
t . X.
i X.X
I . X
e XX
s . X.

X
. X

S8 D
-3.5

Standardized Residuals
TI Physical Activity analysis data
Moadification Indices and Expected Change
Modification Indices for BETA

att sn pbc ti

att 2.32 0.17 3.02 1.
sn 0.06 5.61 0.66 4,
pbc 0.01 0.25 0.68 0.

tint b b -- -

pal 0.00 1.68 -- -

duals
X
X
35
nt pal
54 0.63
93 2.66
52 0.09
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Expected Change for BETA

att sn pbc ti nt pal
att -8.16 -0.06 0.20 -0. 11  -0.68
sn 0.01 -136 0.04 -0. 09 -0.79
pbc 000 0.02 -049 -0 03 -0.17
tint -- - -- - - 2.56

pal 0.00 -0.01 -- - - .-

Standardized Expected Change for BETA

att sn pbc ti nt pal

att  -0.27 0.00 0.02 -O. 01 -0.57

sn 0.00 -0.24 0.01 -0. 01 -1.52

pbc 0.00 0.00 -0.11 0. 00 -0.37
tint -- - - - - 2.95

pal 0.00 -0.01 -- - - .-

Modification Indices for GAMMA

tbb tnm tcp

at  -- 110 276
sn 002 -- 093
pbc 004 038  --
tint 232 561 074
pal 000 124 0.05

Expected Change for GAMMA

tbb thm tcp

att --  -0.01 4.95
sn 0.00 -- 1.26
pbc 0.00 0.00 --
tint 0.22 0.10 8.32
pal 0.00 0.00 0.12

Standardized Expected Change for GAMMA

tbb tnm tcp

att --  -0.07 0.08
sn 0.01 -- 0.05
pbc -0.01 0.04 --
tint 2.17 0.64 0.18
pal 0.00 -0.06 0.05

Modification Indices for PHI

tbb tnm tcp

tbb --

tnm -- --

tcp 0.10 0.54 0.30
Expected Change for PHI

tbb tnm tcp

tbb --

tnm -- --

tcp 0.03 0.06 0.00
Standardized Expected Change for PHI

tbb tnm tcp

tbb --
tnm -- --
tcp 0.01 0.03 -0.03



Bungorn Supavititpatana

Modification Indices for PSI

att sn pbc ti

att 2.32
sn 2.13 5.61
pbc 1.40 0.03 0.68
tint 2.32 5.61 0.74 -
pal 0.46 2.00 0.05 1.

Expected Change for PSI

att sn pbc ti

att  -16.32

sn 0.60 -2.71

pbc 0.38 0.03 -0.99

tint -1.60 -1.18 -0.40 -

pal -0.03 -0.03 -0.01 0.
Standardized Expected Change for PSI

att sn pbc ti

att  -0.54
sn 0.05 -0.48

pbc 0.03 0.01 -0.23

tint  -0.07 -0.13 -0.05 -
pal -0.02 -0.06 -0.01 0.

Modification Indices for THETA-EPS

att sn pbc ti

att --
sn 3.51 --
pbc 1.87 0.30 --
tint 1.82 4.33 0.64 1.
pal 0.49 2.10 0.10 1.

Expected Change for THETA-EPS

att sn pbc ti

att --
sn 0.75 - -
pbc 0.43 0.08 --
tint -1.39 -1.02 -0.37 -15.
pal -0.03 -0.03 -0.01 0.

Modification Indices for THETA-DELTA-EPS

att sn pbc tint

tbb -- 4.34 2.74 1.
thm 5.78 -- -- 5.
tcp 0.12 0.30 -- 0.

Expected Change for THETA-DELTA-EPS

att sn pbc tint

tbb -- 725 -4.14 7.
thm -9.72 - - -- 10.
tcp 0.00 0.00 -- 0.
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nt pal
06 --
nt pal
12 --
nt pal
14 --
nt pal
06

06 --
nt pal
47

12 --

pal
13 2.05
03 0.02
39 0.33
pal

83 0.61
18 0.03
01 0.00
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Modification Indices for THETA-DELTA

tbb tnm tcp
tbb --
tnm 0.92 0.26
tcp 0.05 0.14 0.31

Expected Change for THETA-DELTA

tbb tnm tcp
tbb --
tnm 37.15 18.85
tcp 0.03 -0.03 0.00

Maximum Modification Index is 5.78 for Element

Covariance Matrix of Parameter Estimates

BE4,1 BE4,2 BE43
BE 4,1 0.00
BE 4,2 0.00 0.01
BE 4,3 0.00 0.00 0.01
BE 5,3 0.00 0.00 0.00
BE5,4 0.00 0.00 0.00
GA1l1 0.00 0.00 0.00
GA 2,2 0.00 0.00 0.00
GA 3,3 0.01 0.00 -0.05
PS 4,4 0.00 0.00 0.01
PS 5,5 0.00 0.00 0.00
TE11 0.02 -0.01 -0.02
TE 2,2 0.00 0.02 0.00
TE3,3 0.00 0.00 0.01
TH1,1 0.08 -0.06 -0.12
TH22 -0.02 0.13 -0.01
TH23 -0.01 0.01 0.02
TH 3,3 0.00 0.00 0.00

Covariance Matrix of Parameter Estimates

GA22 GA33 PS44 PS5
GA 2,2 0.00
GA 3,3 0.00 2.48
PS 4,4 0.00 0.12 1.06
PS 5,5 0.00 0.00 0.00 0.
TE11 0.00 -0.07 -0.01 0.
TE 2,2 0.00 -0.12 -0.04 0.
TE 3,3 0.00 -0.57 -0.03 0.
TH1,1 0.00 0.84 0.02 0.
TH22 -002 -0.85 -0.29 0.
TH2,3 0.00 -0.37 -0.03 0.
TH 3,3 0.00 -0.01 0.00 0.

Covariance Matrix of Parameter Estimates

BES5

CO00O0PLPO0O000022

TE33 TH11 TH22 TH2
TE 3,3 0.15
TH1,1 -057 117.84
TH2,2 0.20 -459 1240
TH 2,3 0.09 -4.26 0.59 2.
TH 3,3 0.00 -0.02 0.01 0.
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(2, 1) of THETA DELTA-EPSILON

3 BES54
00

00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
5 TE1L1
00

00 6.35
00 -0.03
00 -0.07
00 2297
00 -0.76
00 -0.94
00 0.00
3 TH3.3
01

00 0.00

0.00
0.00
0.00
0.00
0.00
-0.02
0.00
0.00
-0.07
0.00
0.00
0.00

0.29
0.03
-0.35
157
0.02
0.00
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TI Physical Activity analysis data

Correlation Matrix of Parameter Estimates

BE4,1 BE42 BE43
BE 4,1 1.00
BE4,2 -0.19 1.00
BE43 -0.07 -0.21 1.00
BE 5,3 0.01 0.00 -0.02
BE 5,4 0.00 0.00 -0.01
GAl1l -0.24 0.03 0.07
GA 2.2 0.13 -0.38 0.02
GA 33 0.21 0.03 -0.37
PS 4,4 0.06 0.01 0.15
PS 5,5 0.00 0.00 0.00
TE11 0.28 -0.06 -0.12
TE22 -0.17 0.43 -0.04
TE33 -024 -0.04 0.45
TH1,1 0.28 -0.06 -0.14
TH2,2 -0.20 0.42 -0.02
TH23 -0.19 0.09 0.15
TH33 -025 -0.04 0.43

Correlation Matrix of Parameter Estimates

GA22 GA33 PS44 PS5
GA 2,2 1.00
GA 3,3 0.17 1.00
PS 4,4 0.08 0.08 1.00
PS 5,5 0.00 0.00 0.00 1.
TE11 -006 -0.02 -0.01 0.
TE22 -086 -0.14 -0.08 0.
TE33 -015 -0.94 -0.07 0.
TH1,1 -0.02 0.05 0.00 0.
TH22 -079 -0.15 -0.08 0.
TH 2,3 0.01 -0.16 -0.02 0.
TH33 -013 -085 -0.06 0.

Correlation Matrix of Parameter Estimates

TE 3,3

TH11

TH22 TH2

TE 3,3
TH1,1
TH 2,2
TH 2,3
TH 3,3

1.00
-0.14
0.15
0.16
0.88

1.00
-0.12
-0.28
-0.18

1.00
0.12
0.14

TI Physical Activity analysis data

Covariances

TI Physical Activity analysis data

Factor Scores Regressions

Y

att

sn

pbc ti

att

sn
pbc

tint
pal

2.19
-0.13
-0.29
0.00
0.00

-0.65
1.02
-0.17

0.00
0.00

-1.79

0.06
231

0.00

0.00

BES5

=

OO0OQCocoo

-0.
-0.

0.
-0.
-0.
-0.

-0.
-0.
-0.

0.

00
00
00
00
00
00
00
00

1.00
0.00
0.00
-0.02
0.00
0.01
0.00
0.00
0.02
0.00
0.00
0.00
0.02

1.00
-0.03
-0.07

0.84
-0.09
-0.26
-0.13

1.00

1.00
0.11
0.11
0.02
0.00
-0.95
-0.03
-0.03
-0.83
0.02
0.21
0.02

1.00
0.13
-0.06
0.83
0.03
0.12
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tint 000  0.00
pal 000 0.0

att sn pbc ti

tbb 1528 -451 -12.46 -0.
tnm  -1.13 7.86 1.71 -0
tcp -0.01 -0.01 0.07 -O.

TI Physical Activity analysis data
Standardized Solution

BETA

att sn pbc ti

att  -- .- oo -

sn -- -- -- -
pbc -- -- -- -
tint 0.14 0.26 0.20 -

pal -- -- -0.02 0.
GAMMA

tbb thm tcp

att 0.98 -- --
sn -- 0.91 --

pbc -- -- 0.88
tint -- -- --
pal -- -- --

Correlation Matrix of Y and X

att sn pbc ti

att 1.00
sn 0.40 1.00

pbc 0.35 0.32 1.00

tint 0.31 0.38 0.33 1.
pal 0.04 0.05 0.02 0.
tbb 0.98 0.41 0.36 0.
tnm 0.44 0.91 0.35 0.
tep 0.40 0.36 0.88 0.
Correlation Matrix of Y and X
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nt pal

14 --
nt pal tbb
00
13 1.00
31 0.04 1.00
37 0.04 0.45
33 0.03 0.41
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PSI

Note: This matrix is diagonal.

att sn pbc tint

pal
0.03 0.18 . .

Regression Matrix Y on X (Standardized)

tbb thm tcp

att 0.98

poc  --  -- 088
tint 013 024 0.18

pal 0.02 0.03 0.00

TI Physical Activity analysis data
Total and Indirect Effects

Total Effects of X on Y

tbb tnm tcp

att 0.14
(0.01)
16.41

sn -- 0.08 -

(0.01)
12.60
pbc -- --20.82
(1.58)
13.21

tnt 001 004 7.99
(0.00) (0.01) (1.51)
366 534 528

pal 0.00 0.00 0.01

(0.00) (0.00) (0.09)
1.93 2.09 0.12

Indirect Effects of X on Y

tbb thm tcp

att --
sn --

pbc --

tnt 001 004 7.99
(0.00) (0.01) (1.51)
366 534 528

pal 0.00 0.00 0.01
(0.00) (0.00) (0.09)
1.93 2.09 0.12
Total Effects of Y on Y

att sn pbc ti
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att sn pbc tint
tint 010 044 0.38 -
(0.03) (0.09) (0.08)
3.55 4.95 491

pal 0.00 0.00 0.00 0.
(0.00) (0.00) (0.00) (0.0
191 2.07 0.12 2.
Largest Eigenvalue of B*B' (Stability Index) is

Indirect Effects of Y on Y

att sn pbc ti

pal 0.00 0.00 0.00 -
(0.00) (0.00) (0.00)
1.91 2.07 2.07
TI Physical Activity analysis data
Standardized Total and Indirect Effects

Standardized Total Effects of X on Y

tbb thm tcp

att 0.98 -- --

sn -- 0.91 --
pbc -- -- 0.88
tint 0.13 0.24 0.18
pal 0.02 0.03 0.00

Standardized Indirect Effects of X on Y

tbb thm tcp

att  -- .- .-
sn -- -- --

pbc -- -- --

tint 0.13 0.24 0.18
pal 0.02 0.03 0.00

Standardized Total Effects of Y on Y

att sn pbc tint
att -- -- -- -
sn -- -- -- -
pbc -- -- -- -
tint 0.14 0.26 0.20 -
pal 0.02 0.04 0.01 0.
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Standardized Indirect Effects of Y on Y

att sn pbc tint pal

att .- oo oo - - .-

sn -- -- -- - - --
pbc -- -- -- - - --
tint .- .- oo - - -
pal 002 004 003 - - .-

Time used: 0.047 Seco nds
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