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The purposes of this study were to investigate the physical activity (PA) and to
identify the predicting factors of PA among new coronary artery disease patients. One
hundred and sixty participants who were first diagnosed by coronary angiography and had
actual appointment to out-patients of medical clinic within three months were recruited from
10 of 38 hospitals of all regions in Thailand by a proportional randomized sampling. Data
were collected by questionnaires including demographic data form, symptom frequency and
symptom distress scale (SFSDS, 0=0.96), subjective PA experiences scale (SPAES, (=0.73),
family and friend support for PA scale (FFSPAS, (=0.93), self-efficacy for PA scale (SEPAS,
=0.97), and international PA questionnaire (IPAQ, 0=0.63). Data were analyzed by
descriptive statistics and the LISREL with Robust Maximum Likelihood estimation.

The findings revealed that participants spent time for PA average 1,800 min/wk. and
sitting 1,260 min/wk., while the PA intensity was 6,048 MET-min/wk.. The male participants
performed PA with high intensity (>3,000 MET-min/wk.) (33.75 percent) moderate intensity
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Self-efficacy and gender were positively and significantly correlated to PA (r = .33,
p<.01, .18, respectively). Age, education, and symptom distress were negatively and
significantly correlated to PA (r = -.21, -.18, -.16, respectively). While, comorbidity, subjective
experience of PA, and family/friend support for PA were not correlated to PA (r = .04, -.15,
and -.08, respectively). Nevertheless, all factors could collectively predict PA among

participants with 13.50% of variance.

Field of Study: Nursing Science Student's Signature

Academic Year: 2013 Advisor's Signature

Co-Advisor's Signature



Vi

ACKNOWLEDGEMENTS

| would like to express my sincere gratitude and deep appreciation to my
dissertation advisors for their continued support until my completion of this study.
Associate Professor Jintana Yunibhand, the major advisor, and Assistant Professor
Chanokporn Jitpanya, the co-advisor who came up with brilliant and thoughts
provoking questions and gave me their knowledge and challenged me to prosper as
a researcher. Also Assistant Professor Sunida Preechawong, the academic advisor who

provided her support and advice throughout the course of the study.

| am greatly thankful to my dissertation committee: Associate Professor
Sureeporn Thanasilp, Assistant Professor Sunida Preechawong, Associate Professor
Siripaarn  Suwanmonkha, and Professor Rungroj Krittayaphong, for their shared
experiences and knowledge with me. And | would like to express my gratitude to all
the experts who provided valuable suggestions and approved the research

instruments of this study. My dissertation improved because of their contributions.

| am deeply indebted to all IRB committees of 10 hospitals for the
permission of data collecting, all the study participants who provided their
information to this study, and also all the research assistants. This study has
completely finished because of all your participations.  pecial thanks to Assistant
Professor Sakul Changmai who was the Dean of Graduate School, Christian University

of Thailand for the encouragement and assistance throughout the study.

My sincere thanks went to the Dissertation Committee of Faculty of Nursing,
Chulalongkorn University that provided me opportunity to study in Doctor of
Philosophy Program and transfer my sincere thanks to all of my doctoral classmates.

Our friendship and the pretty past minutes had been imprinted on my mind forever.

Finally, | received whole-hearted encouragement from my parent and my
family. | would like to thank my dad and mom for your love and warmth, my
husband for your tremendous support, and my two sons for your cheering. Also,
thanks for the people whose unnamed who participated with this study that | did

not mention. | really appreciated your support.



CONTENTS

THAT ABSTRACT L.ttt iV
ENGLISH ABSTRACT .ot Vv
ACKNOWLEDGEMENTS ..ttt vi
CONTENTS <ttt Vi
LIST OF TABLES .ttt iX
LIST OF FIGURES. ...ttt Xi
CHAPTER | INTRODUCTION. ...ttt ettt en st 1
Background and significance of the StUAY.......cccovvvviiiie e, 1
RESEATCN QUESTIONS ...ttt 8
PUIPOSES OF the STUAY ... 9
CoNCEPLUAL framMEWOTK ...t 9
Research hypotheses and rationales.........ccvirii e, 12
SCOPE Of ThE SEUAY ...t 15
Operational defiNItioNS ... 16
Expected usefulness of the STUAY ... 20
CHAPTER II LITERATURE REVIEW ..ottt 21
PRYSICAL @CHIVITY .ottt 22
Coronary artery disease and physical aCtiVity ..o 32
SOCIAl COGNITIVE TREOIY ...ttt 52
Factors related to physical activity among patients with coronary artery disease
after NOSPITAUZATION ... 54
CHAPTER Il METHODOLOGY ...ttt 63
RESEAICI AESIGN 1.ttt 63
Population and SaMPLE ..o 63
INSTIUMENTATION 1ttt 67
Right Protection of HumMan SUBJECT ......c.cii e, 79

DAL COIBTTION ettt e e et eae e e e e e s e eeeree s 80



viii

DAt@ ANALYSIS ittt 81
CHAPTER IV RESULTS L.ttt 82
ANGLYSES ..ttt ettt s b s ettt n e 98
SEUAY TESULES .ttt 101
CHAPTER V DISCUSSIONS, IMPLICATIONS, AND RECOMMENDATIONS .....ccooeiriinee 103
CONCIUSION <ttt 103
DISCUSSION c..eereerrcrerecrenr gt ntesee e seerecees o Bhrazasiafecreeressesescarscsessrsrsesassessasessesassessases 106
IMPLCALIONS TO NMUISING .. 112
Limitation Of the StUAY ... 113
Recommendations for future reSEarch ... 113
REFERENCES ..ot foe i b N 000 50 M e 114



LIST OF TABLES

Table 1 Classification of physical activity INtenSsity ... 24
Table 2 Category scale of the Borg Rating of Perceived Exertion (RPE)........cccccovevuneen. 31
Table 3 Physical activity intensity The Borg RPE scale......ccccceeeieirciiiicrce 31
Table 4 Variables and indicators/ iNStrUMENTS ........cceeiiiinic e 67
Table 5 Calculation the content validation index (CVI) of the instruments................. 72
Table 6 Current instruments, authorized instruments, and translation.........cccceeeen.... 78

Table 7 Psychometric properties of the instruments using in the pilot study and
Totalstudy. . /N NN e 80
Table 8 Demographic characteristics; personal data of the study participants........... 83
Table 9 Demographic characteristics; health data of the study participants (N=160) 86
Table 10 Number of participants who had health problem against the physical
activities participation after hospitalization ..., 87
Table 11 Descriptive statistics of physical activity, differentiated by time spent
activities (minutes/week) and by activity intensity (MET-minutes/week)..... 88
Table 12 Level of physical activity as the Recommendations of IPAQ Research
Committee, differentiated by gender (N = 160) ......coccovviievevriieieeceeeee, 89
Table 13 Descriptive statistics of the time spent for physical activity (min/wk.)
differentiated by 4 domains of physical activity and sitting time................. 90
Table 14 Descriptive statistics of the physical activity intensity (MET-min/wk.),
differentiated by 4 domains of physical actiVity.......ccccovernieisnniiree, 91
Table 15 Number of participants who participated physical activity in each domain

Table 16 Descriptive statistics for age, and comorbidity (N=160) .......ccccccevieiririnirinnnes 93
Table 17 Descriptive statistics for symptom distress, differentiated by distress level. 94
Table 18 Descriptive statistics for subjective experiences of physical activity,
differentiated by the level of experiences ..., 95
Table 19 Descriptive statistics of family and friend support for physical activity,
differentiated by SUPPOIT LEVEL ..o, 96
Table 20 Descriptive statistics for self-efficacy for physical activity level..................... 97



LIST OF TABLES (Cont.)

Table 21 Descriptive statistics for self-efficacy for physical activity .......cccocvvvvveeinns 97

Table 22 Descriptive statistics for symptom distress, subjective experiences, family
and friend support, and self-effiCacy ... 99

Table 23 Correlations between independent variables and physical activity............. 100

Table 24 Regression analysis of Physical Activity (1,000 Met) among new coronary
artery disease (CAD) patients after hospitalization with Robust Maximum
likelihood @STtIMEtION ....c.cuiviiiiii e 101

Table 25 Parsimonious regression model of Physical Activity (1,000 Met) among new
coronary artery disease (CAD) patients after hospitalization with Robust

Maximum UKeliNood @StIMatioN .......ooeeoeeeeeeeeeeeeee ettt 101



Xi

LIST OF FIGURES

Figure 1 Theoretical substruction diagram: the Social Cognitive Theory of physical
activity among new Coronary Artery Disease patients after hospitalization 10

Figure 2 Hypothesized model of PA among new CAD patents after hospitalization.. 11

Figure 3 The relationship between the three major classes of determinants in triadic
reciprocal causation, B represents behavior; P the internal factors in the
form of cognitive, affective, and biological events; and E the external
environmMent (Bandura, 1997) ... oot 53

Figure 4 Sampling teChNIGUE .....cccuiiiiii s 66


file:///C:/Users/user/Desktop/Thesis%20complete/Dissertation%20Suchada.docx%23_Toc394572274
file:///C:/Users/user/Desktop/Thesis%20complete/Dissertation%20Suchada.docx%23_Toc394572275
file:///C:/Users/user/Desktop/Thesis%20complete/Dissertation%20Suchada.docx%23_Toc394572275
file:///C:/Users/user/Desktop/Thesis%20complete/Dissertation%20Suchada.docx%23_Toc394572275
file:///C:/Users/user/Desktop/Thesis%20complete/Dissertation%20Suchada.docx%23_Toc394572275

CHAPTER |
INTRODUCTION

Background and significance of the study

Coronary artery disease (CAD) is an important public health problem in
Thailand as in other countries of the world. Each year, an estimated around 620,000
Americans have a new coronary attack and 295,000 have a recurrent attack
(Mozaffarian, et al., 2014). In Thailand, the past 5 year rate of Thai patients with heart
disease increased for two folds, from 318 to 682 per 100,000 populations
(Department of Health, Ministry of Public Health, 2008). The majority of those
patients were young adult aged between 35 and 54 vyears old (Tatsanavivata,
Klungboonkrong, Chirawatkul, et al.,, 1998). Last decade, CAD was an important cause
of death among Thai patients both men and women (Bureau of Policy and Strategy,
Ministry of Public Health, 2009), number of death and death rate of ischemic heart
disease per 100,000 population among age between 15 and 59 years were 3,644 of
13,124 patients and death rate was 8.4 of 20.4 (Health Information Unit, Bureau of
Health Policy and Strategy, 2011).

Etiology of CAD pathogenesis is the atherosclerosis which produces the
stenosis of coronary artery. Coronary angiography (CAG) is the gold standard of
diagnosis the narrowing of those coronary arteries and also provides the
Percutaneous Coronary Intervention (PCl) for revascularization. Actually, the CAD
patients spent only few days for hospital admission after revascularization. This
intervention provides safety and good outcomes but the coronary artery restenosis

may be occurred at any time. Therefore, those patients were appointed to hospital



periodically after hospital discharge. As the European Society of Cardiology (ESC)
produced the guidelines on the Management of Stable CAD (Montalescot, et al,
2013) which stated that in order to reduce symptoms and improve prognosis, the
management of CAD patients encompasses lifestyle modification, control of CAD risk
factors, evidence-based pharmacological therapy and patient education. Physical
activity (PA) is one of lifestyle modification which associated with a decrease in
cardiovascular morbidity and mortality in patients with established CAD and PA
should be incorporated into daily activities. Aerobic exercise should be offered to
patients with known CAD.

Over the past 50 years, the benefits of physical activity (PA) have well-
established among cardiovascular patients (Witt, Jacobsen, Weston, et al., 2004;
Taylor, Brown, Ebrahim, & et al., 2004) in order to prevent the restenosis of coronary
artery (Dangas, & Kuepper, 2002), to enhance cardiac health during the recovery
process (Furukawa, Miyatake, Kinsho, & Keda, 2005), and to reduce mortality rate of
cardiovascular disease (Bijnen, Caspersen, Feskens, et al,, 1998; Oguma, & Shinoda-
Tagawa, 2004). Conversely, physical inactivity is an important risk of health deviation
that impacts to Disability Adjusted Life Years (DALYs) (The International Health
Program of Thailand, 2006).

The definition of physical activity is as any bodily movement produced by
skeletal muscle which results in energy expenditure (Caspersen, Powell, &
Christenson, 1985) and involves significant movement of body and limbs that causes
the body to work harder than normal activity (Egger, Donovan, Swinburn, Giles-Corti,
& Bull, 1999). PA is closely related to, but distinct from exercise. Exercise is a subset

of physical activity that is planned, structured, repetitive bodily movement done to



improve or maintain of physical fitness (Caspersen, Powell, & Christenson, 1985;
WHO, 2010). PA includes recreational of leisure-time, transportation, occupation,
household chores, play games, sports and planned exercise (WHO, 2010). PA can be
described into three components; frequency, duration, and intensity, and are graded
into low, moderate, and high levels (U.S. Department of Health and Human Services,
2008).

Physical activity is the best medicine for the overall prevention and treatment
of common chronic diseases as in patients with cardiovascular disease risk factors
that enhancing the physical activity are needed (Oberg, 2007). Moreover, the
conclusion of a systematic review and meta-analysis indicated that cardiac mortality
was reduced by exercise (Taylor, Brown, Ebrahim, & et al., 2004). The most common
form of PA is walking which sufficient walking could provide health benefits (Murphy,
Nevill, Murtagh, & Holder, 2007). Only a small increase in walking was associated with
meaningful health benefits among adults aged 65 years and older (Diehr, & Hirsch,
2010) and the brisk walking on a flat surface can provide cardiorespiratory and health
benefits for cardiac patients (Quell, Porcari, Franklin, Foster, Andreuzzi, & Anthony,
2002).

The evidences from previous studies showed that PA level after hospital
discharge among coronary artery disease (CAD) patients declined (Reid, Morrin, Pipe,
et al,, 2006) and also among acute coronary syndrome patients the score of physical
functioning was significantly decreased after discharge from hospital (Failde & Soto,
2006). Most new CAD patients did not follow the minimal recommendation for
health enhancing PA, even though their health status were excellent or very good

and also they were informed the importance of PA related to cardiovascular



condition but only 27.8% of them was regularly performed their PA (Arrigo, &
Luscher, 2007). Among myocardial infarction patients after hospitalization had the
feeling of disabilities and a low level of vigor that impacted to their physical activities
(Huijbrechts, Erdman, Duivenvoorden, & et al., 1997).

A study among acute myocardial infarction patients (n=89) showed that less
than 40% of them were engaged in at least 30 minutes of PA every day and only
20% showed a daily mean number of 10,000 steps or more (Brandstrom, Brink,
Grankvist, Alsen, Herlitz, & Karlson, 2009) meanwhile among women patients with
ischemic heart disease (n=12) their mean daily footsteps was 3,628 + 2,114 at the
first month and was 3,545 + 1,920 at the third months after hospitalization
(Furukawa, Miyatake, Kinsho, & Keda, 2005).

Previous studies revealed that exercise behaviors among Thai patients with
CAD after hospitalization was at a fair level (Saiseesub, 2000); (Ngasomskul, 2000) and
at a good level (Namphonkrung, 2004) but some study proposed that only 39% of
Thai CAD patients remained their exercise performance as they did before being
diagnosed with the CAD and 51.2% of them did not perform exercise after the
diagnosis (Tammatisthan, 2000). After hospital discharge, patients with coronary heart
disease had the lowest score in physical and recreational activities
(Liangchawangwong, 1998) and as similar as another study (Darr, Astin, & Aikin, 2008)
which purposed that many coronary heart disease patients did not exercise after
hospitalization because they had some comorbidity, some physical symptoms, and
lack of time. Surprisingly, they thought the vigorous exercise was not necessary and
they could not have done anything to prevent the disease since they have already

had it.



Literature review on PA and CAD patients revealed the related factors to
perform PA. Based on the Social Cognitive Theory (Bandura, 1986; 1997), those
factors can be organized into personal factor, environmental factor, and behavioral
factor as depicted as Figure 1 (Theoretical substruction diagram). Personal factor
consists of the cognitive factor, the affective factor, and the biological event.
Empirical indicators of the Cognitive factors are education, symptom distress, and
self-efficacy; the Affective factor is subjective experience of physical activity; and the
Biological events are age, gender, and comorbidity. Environmental factor is the social
support which an empirical factor is the family and friend support for physical
activity. An empirical indicator of the behavioral factor in this study is physical
activity.

Personal factors known to be related to PA determined as follows;

The cognitive factors are 1) Education related to PA among CAD patients
(Reid, Morrin, Pipe, & et al., 2006). Information was given at the hospital to improve
patients’ knowledge and to change their attitude toward PA and was a factor for
patients to continue their PA (Stahle, Lindquist, & Mattsson, 2000), 2) Symptom
distress; in order to diagnose the occlusion of coronary by angiography,
percutaneous transluminal coronary angioplasty (PTCA) is always used for
approaching as the treatment of choices and also the improvement of the occlusion.
A study among patients with post PTCA found that they felt low in energy and tiring,
and the lack of energy considerable limited their physical activities (Higgin, Dunn, &
Thebald, 2000). Physical symptom distress will inhibit patients to perform PA (Yates,
Price-Fowlkes, and Agrawal, 2003). From the study among CAD patients after

hospitalization it was found that majority of their physical symptoms were chest pain



(Tammatisthan, 2000), tiredness, headache, and felt fainting (Saiseesub, 2000), and
the abnormal cardiac symptoms were mainly related to their activities (Phonphet,
2000). Furthermore, there was a study revealed that CAD patients who were waiting
for coronary artery surgery had symptoms distress at a low level (McCormick,
Naimack, & Tates, 2002). It was congruence to a study showed that women patients
with heart disease also presented cardiac symptom which disrupted their ability to
perform household task (Kimble, 2001), 3) Self-efficacy for physical activity; Self-
efficacy had an effect on health behaviors (Kang, Yang, & Kim, 2010; D’Angelo, Reid,
& Pelletier, 2007). Perceived self-efficacy and the ability to perform PA positively
related to exercise behaviors and also could predict the exercise behaviors
(Saiseesub, 2000; Namphonkrung, 2004; D’Angelo, Reid, & Pelletier, 2007; Stahle,
Lindquist, & Mattsson, 2000; Sarkar, Ali, & Whosley, 2007; Sullivan, LaCroix, Russo, &
Katon, 1998). In addition, self-efficacy was positively correlated to pre-hospital level
of physical function (LaPier, Cleary, & Kidd, 2009).

The affective factor is 4) Subjective experiences of physical activity positively
related to exercise behavior (Namphonkrung, 2004), well-being, body and mind,
comfort and health (Stahle, Lindquist, & Mattsson, 2000). Among older people (Lee,
Avis, & Arthur, 2007) the positive feeling they experienced with PA as walking; feeling
stronger, less uncomfortable on their legs led them to decide to initiate and maintain
their PA.

The biological events are 5) Age; many studies stated that age related to PA
among CAD patients (Namphonhrung, 2004; Reid, Morrin, Pipe, & et al., 2006; Yates,
Price-Fowlkes, and Agrawal, 2003), 6) Gender has a correlation with PA among CAD

patients (Ngaosomsakul, 2000; Reid, Morrin, Pipe, & et al., 2006) which man had a



higher daily activity score than woman (Kim & Park, 1989). Moreover, men were more
physically active than women (Saiseesub, 2000; Stahle, Lindquist, & Mattsson, 2000).
Men had a higher exercise capacity than women had and also had the higher level of
those activities than baseline (Yates, Price-Fowlkes, and Agrawal, 2003); while women
tended to report lower level of PA (cited in Yates, Price-Fowlkes, & Agrawal, 2003;
King, 2001), 7) Comorbidity was an important factor that always found among
patients who had percutaneous coronary intervention (Singh, Rihal, & Roger, 2008)
and was a factor of physical inactive (Darr, Astin, & Atkin, 2008). Congestive heart
failure was one of an important comorbidity among CAD patients that affected their
PAs. (Reid, Morrin, Pipe, & et al., 2006).

Environment factor is; 8) Family and friend support for physical activity is as
an interpersonal influence that support PA related to exercise behaviors and the
support from a physical active partner was an important factor for continuing to be
physically active (Stahle, Lindquist, & Mattsson, 2000) and the spousal supporting
may be a more important factor in influencing men’s exercise behaviors (Lieberman,
Meana, & Stewart, 1998). From a study about peers group (Furze, Roebuck, Bull, & et
al, 2002) it was found that peers were more likely to believe that people with angina
should take life easy, not have exercise and avoid excitement.

Among those patients with CAD, after the diagnosis had discovered they
returned to their home with the newly experience of disease with the coronary
artery. Besides, they obtained the health information from providers for self-caring
and living with the disease, such as food, exercise, life style, and stress management,
they were appointed back to hospital periodically during the first three months for

medication adjustment and for physical examination. After hospitalization, there was



not only the medication but also the health performance of patients which impact
to treatment outcome. During these three months, they obtained the suggestion
from medical providers at the same time they got the observational learning from
the other patients as they are. Actually, only 2 or 3 times that they were appointed
to hospital so, they spent their time for a moment were as the observation while
they were waiting for physician approaching. Then, they transformed all those
information into their performances which based on the individual differences i.e.,
personal factors and environmental factors. Nowadays, the number of CAD patients
continuously increase and majority of them are the age of working group that
produce the principle of productivity of the nation. In addition, the modernized
sciences advancing improved the treatment outcome thus, the survival of the new
CAD patient indicates to the increasing of the number of CAD patients, more and
more. PA is the body movement which everyone could easily perform and with the
daily activities. PA provides highly health benefit among CAD patients. The study of
factors associated to physical activity and predictable factors of physical activity
among new CAD patients will emerge the specific knowledge to explain the
phenomena of activities among them, for the guided health promotion, and for the
further study.
Research questions

1. What do new CAD patients perform their physical activities during the first
three months after hospitalization?

2. Which factors can predict physical activities among new CAD patients

during the first three months after hospitalization?



Purposes of the study

1. To study physical activities among new CAD patients during the first three
month after hospitalization.

2. To investigate the predictable factors of physical activities among new CAD
patients during the first three month after hospitalization.

Conceptual framework

The conceptual framework of this study is guided by the Social Cognitive
Theory purposed by Albert Bandura (1986, 1997) in order to explain and predict the
PA among new CAD patients after hospitalization during the first three months.

The hypothesized model based on the Social Cognitive Theory and the
significant variables extracted from literature review as follows,

Personal factors consist of the cognitive aspect (education, symptom distress,
and self-efficacy), the affective aspect (subjective experience of physical activity), and
the biological event factors (age, gender, and comorbidity). Environmental factor is
the family and friend support for physical activity. Behavioral factor is the physical

activity. The proposed relationship among those variables is depicted in Figure 2.
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SOCIAL COGNITIVE THEORY

Theoretical Personal Environmental Behavioral
level factor factor factor
Concept Cognitive Affective Biological event Social Behavior
level support

| | | |
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indicator - tion distress efficacy  experience der bidity support activity
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lower -high -fair 70-88 female -two -high
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education good more

Figure 1 Theoretical substruction diagram: the Social Cognitive Theory of
physical activity among new Coronary Artery Disease patients after

hospitalization

Note. Demo Q = Demographic Questionnaire, SFSDS = Symptom frequency
and symptom distress scale, SEPAS = Self-efficacy for physical activity scale,
SPAES = Subjective physical activity of experiences scale, FFSPAS = Family
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and friend support for physical activity scale, and IPAQ L form = International

physical activity questionnaire long form.

Personal factor

Behavioral factor

Education

Symptom distress

Self-efficacy

Subjective experience

Age

Gender

Comorbidity

Environmental factor

Physical
activity

Family and friend
support

Figure 2 Hypothesized model of PA among new CAD patents

after hospitalization
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Research hypotheses and rationales
The research hypotheses are listed in the following 8 statements:

1. Age had a negatively correlated to physical activity

Age impacted on PA and on daily activity levels after a cardiac event. Age was a
related important factor to continue the physical activity among patients with
myocardial infarction (Stahle, Lindquist, & Mattsson, 2000). There was a significant
difference of mobilization and exercise capacity between cardiac patients who were
younger and older. Cardiac patients who were older had reduced exercise capacities
and more limitations in mobility and had a higher rate of disability than younger
cardiac patients (Yates, Price-Fowlkes, & Agrawal, 2003).

2. Gender had a positively correlated to physical activity

Gender had an impact on PA. After hospitalization, majority of patients with
myocardial infarction patients (80.00%) had their footsteps per day unmet criteria of
health benefit (Brandstrom, Brink, Grankvist, & et al., 2009) especially among women
patients with ischemic heart disease (Furukawa, Miyatake, Kinsho, & et al.,, 2005).
Walking is a basic of PA. Female patients tended to report lower level of PA and
higher level of disruption in function ability (Yates, Price-Fowlkes, & Agrawal, 2003).
Among heart disease patients and after hospitalization, men were more active than
women (Reid, Morrin, Pipe, & et al,, 2006). Men had more exercise intention and
motivation with exercise planning (D’Angelo, Reid, & Pelletier, 2007) and had a higher
baseline of an activity level and a higher exercise capacity than women (Yates, Price-
Fowlkes, & Agrawal, 2003). However, after hospitalization male patients performed
their PA less than they did before they were diagnosed (Huijchrechts, Erdman,

Duivenvoorden, & et al., 1997).



13

3. Education had a positively correlated to physical activity.

Education had a correlation with PA among CAD patients (Reid, Morrin, Pipe, & et
al,, 2006). However, there was a study stated that level of education was not
associated with exercise among coronary heart disease patients in cardiac
rehabilitation program (Petter, Blandchard, Kemp, & et al.. 2009). Female patients
with coronary heart disease who had low educational attainment had a higher
significant drop-out rate of cardiac rehabilitation program than male patients
(Brezinka & Kittel, 1996). Information were given at the hospital could provide
knowledge and change their attitude to PA. The changing attitude was also a factor
to maintain their PA. (Stahle, Lindquist, & Mattsson, 2000).

4. Comorbidity had a negatively correlated to physical activity

Comorbidity conditions were defined as the concurrent presence of two or more
medically diagnosed diseases in the same person (Singh, Rihal, Roger, & et al., 2008).
From a study review (Petter, Blanchard, Kemp, & et al, 2009) indicated that an
intrapersonal factor (i.e. fewer comorbidities, less severe cardiac illness) related to
increase exercise level. Comorbidity was a factor of physical inactivity (Darr, Astin, &
Atkin, 2008) and also was a risk of disability and mortality but from a study of health
behaviors in patients with CAD (Kang, Yang, & Kim, 2010) the study results did not
mention any comorbidity among those patients.

5. Symptom distress had a negatively correlated to physical activity

Physical symptom distress inhibited to perform PA (Yates, Price-Fowlkes, &
Agrawal, 2003). Thai CAD patients (24.4%) afraid their exercise might lead to chest
pain (Tammatisthan, 2000), and they did not exercise because they were tired, had a

headache or felt faint (Saiseesub, 2000). Symptom distress was a subjective symptom
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and defined as the barriers to perform PA and might lead to fearful or lack of interest
and desire to engage in PA (Yates, Price-Fowlkes, & Agrawal, 2003). Heart disease
patients did not exercise after hospitalization because their physical symptoms (Darr,
Astin, & Atkin, 2008), some patients experienced with chest pain (Tammatisthan,
2000), tiredness, headache or felt fainting after exercise (Saiseesub, 2000).

6. Subjective experiences of physical activity had a positively correlated to

physical activity.

Among general Thai population, 29.2% did not interest in PA (National Statistical
Office, 2007). Some CAD patients thought that vigorous exercise was unnecessary and
coronary heart disease could not have done anything to prevent it (Darr, Astin, &
Atkin, 2008). Response to PA participation among the first diagnosis of myocardial
infarction patients after hospitalization revealed that they had a feeling of disability
and anxiety (Huijchrechts, Erdman, Duivenvoorden, & et al,, 1997) while some of
them reported that activity-related affect positively related to exercise behavior
(Namphonkrung, 2004), and another one study reported well-being, body and mind,
comfort and health related to PA (Stahle, Lindquist, & Mattsson, 2000).

7. Family and friend support for physical activity had a positively correlated to

physical activity.

Among myocardial infarction patients, the support from a physical active partner
and the good information at hospital were the important factors for inducing PA (i.e.
intention to maintain the physical fitness) and for continuing to be physically active
(Stahle, Lindquist, & Mattsson, 2000). From a study review (Petter, Blanchard, Kemp,
& et al,, 2009) indicated that the confidence in cardiac rehabilitation staff to assist in

performing exercise behaviors were not associated with exercise, among patients who
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received education or exercise consultation sessions reported higher exercise levels
and also patients who received more social support reported higher exercise levels
whereas marital status and subjective norm (i.e. perceived social pressure to engage
in exercise) were not related to exercise. Moreover, this review indicated that higher
perceived behavioral control (i.e. perceived ease of participating in exercise) related
to increase exercise.

8. Self-efficacy for physical activity had a positively correlated to physical

activity.

Self-efficacy reflects one’s confidence in the ability to perform a behavior in a
given situation (Bandura, 1986). There is substantial empirical support for the premise
that people’s confidence in their ability to enact a behavior positively predicts
subsequent behavior and that successful enactment increases people’s confidence
in their behavior (Bandura, 1997). A study of Kang, Yang, and Kim (2010) on health
behaviors in patients with CAD found that cardiac self-efficacy significantly affected
health behaviors, and had the greatest effect on health behaviors. Additionally,
D’Angelo, Reid, and Pelletier (2007) studied an exercise behavior change regulation in
patients with heart disease shown that self-efficacy strongly relevant to exercise
intentions and motivation to exercise planning.

Scope of the study

This study intended to determine the physical activity performances among
new coronary artery disease persons who were firstly diagnosed by coronary
angiography within three months. Data were collected by 6 questionnaires when
they were normally appointed to the hospital at heart clinic of outpatient

departments. The process of collection conducted during at the 10" week and the
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14" week after those persons were hospital discharged. Ten of 38 cardiac centers /
hospitals were randomized by proportion from all region of Thailand.
Operational definitions

1. New CAD patient was defined as the patients who are recently diagnosed
to have the disease by coronary angiography (CAG), and had been medication
treated for CAD as the patients at the medical clinic of outpatient department after
hospitalization during the first three monthes.

2. Physical activity (PA) was defined as any bodily movement of the new
CAD patient in moderate and in vigorous intensity through a daily accumulation of
self-assessed activities lasting at least 10 minutes per instance. Moderate activities
refer to activities that make moderate physical effort and make the breath somewhat
harder than normal. Vigorous activities refer to activity that make hard physical effort
and make the breath much harder than normal. Those activities are divided into 4
domains and the time spent for sitting on a weekday and on a weekend. An activity
of each domain consists of the movement with the intensity, the duration on time,
and the frequency, as fellows.

Work domain or Job related physical activity referred to the participation in
all forms of occupational activities, either paid or unpaid jobs, and inside or outside
of his/her home.

Active transportation domain or Transportation physical activity referred to
the participation in traveling from place to another place, either walking or using the

labor saving devices as bicycles, automobile, and any other vehicles.
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Domestic and garden domain or Housework, house maintenance, and caring
for family referred to the participation in and around his/ her home, either
housekeeping or caring for family members.

Leisure-time domain or Recreation and sport referred to the participation in
leisure time activity, either for recreation or for health, and inside or outside his/her
home.

The physical activity of 4 domains and the time spent sitting would measure
over the last 7 days by the International Physical Activity Questionnaire-Long form
(IPAQ-L), the originally developed by Craig, Marshall, Sjostrom, and others (2003). Thai
version of this instrument had been used by Leethong-in (2009). The total volume of
physical activity was assessed by ask about the timing (minute) for each activity
performed then calculated to metabolic equivalent time per week or MET-min/wk
by using compendium of physical activities (Ridley, Ainsworth, & Olds, 2008;
Ainsworth, Haskell, Hermann, & et al,, 2011) (Appendix: H). The total summation of
MET-min/wk was divided into 3 levels, low (<« 600 MET-min/wk.), moderate (600-
3,000 MET-min/wk.), and high (> 3,000 MET-min/wk.) levels.

3. Age was defined to the full year of age of the new CAD patients from the
day of birth to the day of the study, if the remainder exceeds for 6 months, it was
counted as one year.

4. Gender was defined to the male and female of the new CAD patients.

5. Education was defined to secondary school and lower (i.e., none formal
education, primary school, and secondary school), and higher education (ie.,

apprenticeship diploma, Bachelor’s degree, and above Bachelor’s degree).
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6. Comorbidity was defined to health condition that is the coexisting medical
problem with vascular disease among the new CAD patient, such as hyperlipidemia,
higsh blood pressure, diabetes, renal disease, heart failure, peripheral vascular
disease, and stroke/paralysis. Comorbidity condition would classify by none of
comorbidity, and the number of conditions that those patients got as one, two, and
three and greater than three conditions.

7. Symptom distress was defined to symptom distress experience which this
physical feeling impact/ influence to psychological feeling. Symptom distress would
measure by the Symptom Frequency and Symptom Distress Scale (SFSDS) that
researcher developed from the Symptom Frequency and Symptom Distress Scale
(SFSDS) by McCormick, Naimark, and Tate (2002), under permitted from authors and
also had been performed the process of translation into Thai language. The score
was calculated by multiplying between frequency and severity of each physical
symptom. The summation of those scores was divided into 3 levels, low, moderate,
and high level. The high score referred to highly level of physical symptom.

8. Subjective experiences of physical activity were defined to the feeling
experience on physical activity in dimension of positive well-being, psychological
distress, and fatigue which would measure by the Subjective Physical Activity
Experiences Scale (SPAES) that researcher developed from the Subjective Exercise
Experiences Scale (SEES) by McAuley and Courneya (1994), under permitted from
authors and also had been performed the process of translation into Thai language.
The summation of all score was divided into 3 levels, poor, fair, and good level. The

high score means highly level of positive feeling to PA.



19

9. Family and friend support for physical activity was defined to the
perception of assistance and encouragement from family or the person(s) who was
(were) living with and also from friends or coworker(s) for initiating, practicing, and
continuing participation in PA during the last month. The supportive level would
measure by the Family and Friend Support for Physical Activity Scale (FFSPAS) that
was developed from the Social Support for Physical Activity (SSPA) Thai version by
Leethong-in (2009), the originally developed from the Social Support for Exercise
(SSE) by Sallis, Grossman, Pinski and others (1987). The summation of all scores was
divided into 3 levels, low, moderate, and high level. The high score referred good
social support for physical activity.

10. Self-efficacy for physical activity was defined to the perception of
confident level or belief in the ability of new CAD patients to perform physical
activity for at least 10 minutes per time, 3 times a day. The confident level would
be measured by the Self-Efficacy for Physical Activity Scale (SEPAS) that was
developed from the version of Leethong-in (2009), the originally developed by
Resnick and Jenkins (2000). There are 3 domains as follows

Self-efficacy for low obstacles referred to the perception of his/her ability to
engage in PA at least 10 minutes per time, 3 times a day when faced with
inconvenient weather, boredom with the activity, loneliness during PA, and
depression.

Self-efficacy for moderate obstacles referred to the perception of his/her
ability to engage PA at least 10 minutes per time, 3 times a day when faced with the

un-enjoyment, too busy with other activities, feeling tired, and feeling stressed.
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Self-efficacy for high obstacle referred to the perception of his/her ability to
perform PA at least 10 minutes per, 3 times a day when faced with pain upon
performance.

The summation of all scores was divided into 3 levels, low, moderate, and
high level. The high score means good self-efficacy for physical activity.

Expected usefulness of the study

1. Emerging of specified knowledge to explain the phenomena of physical
activity among new CAD Thai patients after hospitalization.

2. Health care providers with multidisciplinary team and policy makers can
use the findings developed scientifically guidelines to promote physical activity
policy to support and encourage the health promotion of CAD patients.

3. The study findings will encourage nurses and researchers to develop

further intervention to enhance the engagement in PA among new CAD patients



CHAPTER Il
LITERATURE REVIEW

The present study is aimed to determine physical activity and investigating
predicting factors of those physical activities among new coronary artery disease
patients during the first three months after hospitalization. A critical review of the
existing literature describes the phenomena of physical activity among coronary
artery disease patients and the factors related to those physical activities. The review
was divided into four parts:

1. Physical activity

a. Definition of physical activity
b. Type of physical activity intensity
c. Measurement of physical activity
2. Coronary artery disease and physical activity
a. Guidelines for the management coronary artery disease
b. Recommendations for physical activity
c. Benefits of physical activity
d. Harmful effects on an inappropriate physical activity
e. Physical activity in patients with coronary artery disease
3. Social cognitive theory
4. Factors related to physical activity among patients with coronary artery

disease after hospitalization
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Physical activity

Physical activity; Ancient physicians — including those from China in 2600 BC,
and Hippocrates around 400 BC- believed in the value of physical activity (PA) for
health. As Plato presented “Lack of activity destroys the good condition of every
human being while movement and methodical physical exercise save it and preserve
it” (cited in Das., & Horton, 2012). The first systematic studies of health and PA
emerged in the year 1873 by John E. Morgan (Boreham, 2006) a distinguished English
physician and a former oarsman, compared the longevity of athletes with that of the
general population. He found that men who rowed in the Oxford-Cambridge boat
races between 1829 and 1869 lived about two years longer than the “average”
insured English-man.

The earliest records of organized exercise as a formal means of health
promotion are from the ancient China approximately 2500 BC (cited in MacAuley,
1994). Physical health was one of an important for youth and wider application in
health where exercise was seen as a means of treating disease and disability. Medical
treatment included diet and daily exercise.

And also in the ancient time, “Hippocrates and Galen believed that
competition in the sports arena brought an early death” (cited in Montoye, 1967).
Since Hippocrates first advised us more than 2000 years ago that ‘exercise though
not too much of it — was good for health’ (Paffenbarger, Blair, & Lee, 2001). Vigorous
exercise can lead to sudden cardiac death due to undiagnosed heart disease and

injuries leading to osteoarthritis (Kujala, 2005).



23

Definition of physical activity

Physical activity (PA) is defined as any bodily movement produced by skeletal
muscles that result in energy expenditure (Caspersen, Powell, & Christenson, 1985)
and is any activity that involves significant movement of the body and limbs that is
all_ human movement in everyday life including work, recreation, exercise and
sporting activities (Eggar, Donovan, Swinburn, Giles-Corti, & Bull, 1999).

PA describes as an aerobic activity in which people move their large muscles
in a rhythmic manner for a sustained period e.g. running, brisk walking, and bicycling
(U.S. Department of Health and Human Services, 2008) and as all form of large
muscle movements, including sports, dance, games, work, lifestyle activities, and
exercise for fitness. An active aerobic activity with the enough intensity can produce
an improvement in cardiovascular fitness (Corbin, Welk, Corbin, & Welk, 2009).

PA is a global term and the activity may occur on the job, in the home, during
leisure and recreational periods, and in getting from place to place (Caspersen, 1989).
Therefore, PA includes all form of movement done in occupational, exercise, home
and family care, transportation, and leisure setting (Caspersen, 1989; Caspersen,
Powell, & Christenson, 1985). Each physical activity focuses on 4 characters, i.e., type,
intensity, duration, and frequency.

The changing of traditional lifestyle to be modern western lifestyle associated
with the PA transition; such as, the labour-intensive occupations and the sedentary
service-oriented occupation, walking most common form of transportation and the
door-to-door motorized transport predominates, and the little leisure time available
and more leisure time dominated by sedentary pursuits, and these produced to

health consequences (Katzmarzyk, & Marson, 2009).
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Type of physical activity intensity

Physical activity can be classified into various types. An intensity associated
with physical activity has been accomplished using several methods, including
percentages of maximal oxygen consumption (VO,...), OXygen consumption reserve
(VO,R), heart rate reserve (HRR), maximal heart rate (HR.,,,), or metabolic equivalents
(METs) (American College of Sports Medicine, 2010). The intensity of Physical activity
is divided into intensity levels as presented at table 1.

Table 1: Classification of physical activity intensity

Relative intensity Absolute intensity ranges (METSs)

Across fitness levels

Intensity VO,R(%) Maximal 12 MET 10 MET 8 MET 6 MET

H RR(O/O) H R(O/o) VOZmax VOZmax VOZmax VOZmax

Very light <20 <50 <3.2 <2.8 <2.4 <2.0
Light 20-39 50-63 3.2-53 2.8-4.5 24-37  2.0-3.0
Moderate 40-59 64-76 54-75 4.6-6.3 3851 3140
Hard (vigorous)  60-84 77-93 7.6-10.2  6.4-8.6 5.2-6.9 4.1-5.2
Very hard >85 >94 >10.3 >8.7 >7.0 >53
Maximal 100 100 12 10 8 6

METs, metabolic equivalent units (IMET -3.5 ml*ke *min"); VO,R, oxygen uptake
reserve; HRR, heart rate reserve; HR, heart rate.

Source: American College of Sports Medicine (2010).

Ainsworth, Corbin, Pangrazi, and Franks (2003) stated that the term MET is an
abbreviation for metabolic equivalent and is defined as the ratio of the associated

metabolic rate for a specific activity divided by the resting metabolic rate. The resting
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metabolic rate is an approximately 1 MET and reflects the energy cost of sitting
quietly. Activities can be used to estimate the energy expended during physical
activities. Kilocalories (kcal) energy expenditure at rest is roughly equal to 1 MET per

kilogram body weight (BW) per hour.

Equation:

Kcal per week = METs X sessions per week X hours per session X body weight (Kg.)

Moderate intensity activity is an increase the body resting metabolic rate by 3
to 6 fold (3-6 METs) and is characterized by an increase in one’s heart rate and
breathing depth and frequency but is not to levels that restrict conversation during
the physical activity event.

METs are useful and fit for describing the intensity of physical activities. The
lisht physical activity was defined as requiring lower than 3 METs, moderate activity
was between 3 and 6 METs, and vigorous activity was greater than 6 METs (Haskell,
Lee, Pate, & et al., 2007).

Physical activity is 5 different types (Brannon, & Feist, 2007), e.g.

1) Isometric type is the means of muscles contraction with against an
immovable object. This type of physical activity can improve muscle strength which
is important for older people in preserving independent living.

2) Isotonic type is the means of muscle contraction and the movement of
joints such as weight lifting and many forms of calisthenics. This type of physical
activity can improve muscle strength and muscle endurance which also need

sufficiently lengthy.
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3) Isokinetic type is the means that required specialized equipment to
increase the resistance force. This type of physical activity can restore muscle
strength, muscle endurance, and flexibility.

4) Anaerobic type is the means of an intensive burst of energy within short
timing and do not require an increased amount of oxygen use that may be
dangerous for people with coronary heart disease.

5) Aerobic type is the means of physical activity that the bodily movement
required dramatically increased oxygen consumption. The important of aerobic
physical activity impacts to cardiorespiratory health.

Measurement of physical activity

Physical activity is measured in epidemiology studies e.g. the intensity,
duration, frequency, and dose of volitional physical activities performed at some
period. The intensity of activity refers to the difficulty of an activity and is generally
classified as light, moderate, or vigorous level. The duration of activity refers to the
time spent in a specific activity as hour or minutes per session. The frequency of
activity refers to the number of times per day, per week, or others that one is
physically active. The dose of activity refers to combination of intensity, duration,
and frequency of activity and is expressed as kcal/day, MET-hours/day, minutes on a
treadmill graded exercise test, or other units (Pates, et al., 1995).

Vanhees, Lefevre, Philippaerts, and others (2005) proposed that physical
activity assessment methods had 3 types, i.e., criterion, objective, and subjective
methods. Criterion methods are the gold standard for physical activity measurement
which includes Doubly Labeled Water (DLW), indirect calorimetry, and direct

observation. Those methods are accurate and valid measurement of energy
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expenditure which actually produces by bodily movement but the costs are high-
price and need time consuming. Objective methods are the motion sensor of body
and monitor heart rate by devices, include the step-counting by Pedometers,
monitor complex movements (in more than one plane) accelerometers, and heart
rate recording for estimates of energy expenditure for several hours and days. Those
methods are quite good and inexpensive devices. Subjective methods are physical
activity questionnaires or surveys which are inexpensive tools and easily applicable
to large population. The results of measurements rely on the questionnaire
interpretation and perception of the participant itself. Those methods are self-
reporting, interviewing, proxy-report, and diaries.

Laporte, Montoye, and Caspersen (1985) proposed the physical activity
assessment can be measured more than 30 different methods and categorized into 7
major groups, as fellows, 1) calorimetry, 2) job classification, 3) surveys, 4)
physiological markers, 5) behavioral observation, 6) mechanical and electronic
monitoring, and 7) dietary measures.

1) Calorimetry: This assessment is divided into direct and indirect methods
that based on the physical activity as defined in relation to overall energy
expenditure. Direct method required an expert personal who well-trained that
limited to specific tasks. Indirect method measured the consumption of oxygen that
closely correlated to heat production of body. This method required the
cooperation of participants in order to collecting the expired air while their physical
activity with holding facemask or mouthpiece and nose clip. Although Calorimetry is

an accurate assessment but it is not an impractical assessment for the study of usual
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daily and for the large representative population (Dauncey, Murgatroyd, & Cole,
1978).

2) Job classification: This assessment can be employed in large
representative population with at minimal cost. Each job was ranked by activity
levels and assessed by the estimation of energy expenditure. The limitation of this
method was the validity and reliability for an epidemiological use. Laporte, Montoye,
and Caspersen (1985) stated that this limitation included with job classification
variability, job intensity misclassification, secular change and / or seasonal change in
job requirement, possible selection bias, and omission of leisure and non-
occupational physical activity.

3) Surveys: There are 4 components of survey procedures. e.g. 1) the time
frame of the physical activity, 2) the nature and detail of the physical activities, 3)
the data collection that was personal interview, telephone interview, self-
administration, mail survey or combination of those methods. Then, the summary
index by calculated estimated of kilocalories expended or an ordinal scale that rank-
orders person according to their level of physical activity. The survey procedure
consists of diary surveys, recall surveys, quantitative history surveys, and general
surveys (Laporte, Montoye, & Caspersen, 1985).

4) Physiological markers: This assessment is an intensity of physical activity
which an influence cardio-respiratory endurance and produced using the maximum
of oxygen consumption to estimate the physical activity. This method appropriates
to small group of representative population. Another method is a doubly labeled

water technique that measured the energy expenditure overtime by isotope
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measuring. The cost for the isotopes was very high making impractical on large
representative population (Laporte, Montoye, & Caspersen, 1985).

5) Behavioral observation: This assessment is an approach to the monitoring
of physical activity, e.g., 1) a watching observation for an individual then rated that
observed activity at specific time intervals and estimated of physical activity level by
rating, 2) random photograph and judgment of activity. This method is an impractical
on the participant bias (Laporte, Montoye, & Caspersen, 1985).

6) Mechanical and electronic monitoring: This method assesses the body
movement by the motion sensors that may accurately measure than the estimate
energy of expenditure. Movement per session may be highly complex itself and
require in depth analysis of type, frequency, and intensity to determine its
physiological effects. The pedometer is a primary type of body movement
measuring that specifically designed to evaluate walking behavior (measurement of
steps) while an in-shoe step counter measures the step frequency. Besides, the
electronic motion sensors can be assess the quantitative and intensity of movement,
such as an Accelerometer and the Large Scale Integrated motion activity monitor
(LSI) that can be placed on various body location. The mechanical and electronic
monitors may be highly useful in assessing physical activity but only in a small group
of participant however it seems does not interfere or influence physical activity and
seem to be personally and socially acceptable (Laporte, Montoye, & Caspersen,
1985).

7) Dietary measures: The caloric value of food intake may be used as an
estimated of energy expenditure but the total caloric intake is influenced by the

persons’ physical activity level and also by the total of their body weight moreover,
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dietary measure is unable to identify the types, frequency, or duration of physical
activity.

Coyne and Allen (1998) purposed the measurement issues of functional
status among cardiac disease patients. That is the objective and the subjective
methods. Objective methods are typical rated by and external observer, such as the
New York Heart Association classification (NYHA), the Canadian Cardiovascular Society
(CCS), the 6-min walk test, and Exercise stress test (EST). Subjective methods focus
on functional capability and by the various instruments, such as the Duke Activity
Scale Index (DASI), the Specific Activity Scale (SAS), the Beth Israel Functional Status
Questionnaire (FSQ), the Seattle Angina Questionnaire (SAQ).

Besides, in clinical practice the Borg Rating of Perceived Exertion (RPE) is a
subjective method of physical intensity measurement which focused on the
perception of an exertion at that moment. It is based on a person experiences during
physical activity, including increased heart rate, increased respiration or breathing
rate, increased sweating, and muscle fatigsue. The rating scale ranges from 6 to 20,
where 6 refer to "no exertion at all" and 20 refer to "maximal exertion." Choose the

number from the scale that best describes the level of exertion (Borg, 1998).
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Table 2: Category scale of the Borg Rating of Perceived Exertion (RPE)

Category scale

6 No exertion at all
7 Extremely light (7.5)
8

9 Very light

10

11 Light

12

13 Somewhat hard
14

15 Hard (heavy)

16

17 Very hard

18

19 Extremely hard

20 Maximal exertion

Table 3: Physical activity intensity The Borg RPE scale

Physical  The Borg Energy
activity RPE scale  METs expenditure Physical activity
intensity kg.*Cal-
1*min-1
Light <11 <3 <3.5 Normal activity, walking slowly
Moderate 12-14 3-6 3.5-7 Somewhat hard, increased rate
of breathing, increased sweating,
and muscle fatigue
Vigorous >15 >6 >7 Very heavy, very tired

Source: The Borg’s rating of perceived exertion and pain scales (Borg, 1998).
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Coronary artery disease and physical activity

Guidelines for the management Coronary artery disease

Coronary artery disease (CAD) is a broad term that includes chronic stable
angina and acute coronary syndromes and is a leading cause of mortality and
morbidity in the developing country. It affects the arteries that provide blood,
oxygen, and nutrients to the myocardium (Brownrigg, Walicek, & Ignatavicius, 2010).
Coronary artery disease (CAD) or coronary heart disease refers to the stenosis of
coronary artery that produces the decreasing of myocardial blood supply. The
higher degree of coronary stenosis with the longer timing impacts to myocardial
damage. As a result, an ischemic myocardium will turn to myocardial infarction. The
symptom typically include angina on exertion or at rest, shortness of breath, fatigue
and sudden dead.

The managements for patient with CAD can divided into two major categories
which prevention and treatments (Guidelines for the management of coronary artery
disease, 2004), as follows;

1) CAD Prevention is the significant procedure both primary and secondary
preventions. Reduction of all major risk factors, e.g., quit smoke, using chemical and
diet controls to reduce the total and low density of lipoprotein (LDL) cholesterol
levels, to control the blood pressure and also blood sugar level to target levels and
finally, to increase the exercise or physical activity performance, are the significant
procedures that are not only reduction the occurring and severity of the disease
progression but also reduction the morbidity and mortality of the patients. Weight

reduction is also importance to prevent comorbidity in patient with CAD.
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2) Treatments are composed of medications, interventions, and coronary
artery surgery as coronary artery bypass graft (CABG). The significant medications, e.g.
reduction of mortality, that are anti-thrombolysis, antiplatelet, beta blocking agents,
ACE inhibitors and cholesterol lowing agents, and especially among statin group.
Because of the medications is a lifelong therapy, thus one should observe and find
the inverse effect of those medications, such as muscle, liver and kidney injuries and
also bleeding tendencies.

In case of patients who were suspected to have coronary artery disease
would be investigated by coronary angiography (CAG) (2013 ESC guidelines on the
management of stable coronary artery disease, 2013) as known as that is the
percutaneous coronary intervention (PCl). Coronary angiography (CAG) is one of an
investigation test for suspected coronary occlusion. Cardiologists actually use CAG to
determine precisely whether a patient needs treatment through angioplasty as
percutaneous transluminal coronary angioplasty (PTCA), stent placement, bypass
surgery, and simply medication treatment.

PCl is a less-invasive and widely accepted therapy for CAD. The cardiac
catheterization laboratory is a setting in which elective, urgent, and emergent
percutaneous procedures are performed. Cardiac catheterization and coronary
intervention are the process of the “best practice” which covers since before
procedure starting throughout after procedure finishing with the high quality care and
patient safety are the goal. All physicians who are interventionists should maintain
their competence; technician should obtain the Registered Cardiovascular Invasive
Specialist (RCIS) certification; and nursing staffs should have a minimum of one year

critical care experience. On the process of the investigation, all patients who undergo
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cardiac catheterization must have a history taking and physical examination prior to
the procedure. Planning of each procedure and caring provide benefit for patients in
order to prevent the complications that may be occur throughout the process (King,
Aversano, Ballard, & et al., 2007; Naidu, Rao, Blankenship, & et al., 2012).

Abbas, Brodie, Stone, and others (2004) studied among patients after
percutaneous coronary intervention for acute myocardial infarction (n=450, age
between 53 and greater than 70 years) they were asked about the returning to work,
early return to work was determined by the number of narrowed coronary arteries
and history of tobacco use.

CAG could exactly determine the location and the most accuracy way to
measure the severity of those coronaries stenosis. This intervention is the catheter
using via coronary artery which is threaded into the opening of the patient’s coronary
arteries from a blood vessels in either their arm or their groin, then a small amount
of iodine is injected in the coronary artery and making the person’s artery visible on
the X-ray screen. The pictures show the coronary arteries and the blockage intra
coronary arteries. This is also the method of revascularization by using balloon
dilatation (Percutaneous transluminal coronary angioplasty, PTCA) and stenting in
order to increase the coronary artery luminal diameter. CABG is the method to
shunt the blood of the coronary artery proximal to the obstructed lumen to the
distal part after the obstructed lesion via the anastomosis vessels, both artery and
vein. Occasionally, those treatment options are used together as a combine process
in the treatment of one patient who has had CAD, e.g. initiation by medication

following with intervention and finally with surgery if the severity of the disease is



35

progressed or the medication cannot control the symptoms of the patient and come
back to intervention if the graft is occluded.

CAG is the gold standard of diagnosis those coronaries stenosis. As other
invasive interventions, any complication may be occurred. A prospective study
among outpatients (1009 procedures, n=1005, mean age=64.5 years, 62% was men)
who underwent CAG with one hour ambulation after bed rest (Doyle, Konz, Lenon, &
et al, 2006) found the minor vascular complications occurred in 33 procedures
(3.3%), including 14 (1.4%) less than 4 cm. in diameter, and 19 cases of re-bleeding
(1.95), only one patient (0.1%) had a hematoma greater than 4 cm. in diameter.

CAD is the most common cause of sudden death (Thomas, Knapman, Krikler,
& Davies, 1988) and also the most reason for death of men and women over 20
years of age (American Heart Association, 2007). And also the incidence of coronary
restenosis after successful coronary angioplasty still occurs within six months after
initial procedure as the study result of Serruys, Luijten, Beatt and others (1988) that
conducted in 342 consecutive patients. In addition, there were the other studies
stated that the comparative with balloon angioplasty alone where the chance of
restenosis was 40% stents reduce the chance of restenosis to 25% (Serruys, de
Jaegere, Kiemeneij, & et al., 1994; Fischman, Leon, Baim, et al., 1994).

The study of symptom perception among coronary heart disease patients
after hospitalization (n = 253, age 65.3 + 10.8 years) (Lau-Walker, Cowie, & Roughton,
2008) the results suggested that there were three illness belief components; an
identity, be controllable, and the causes of those cardiac conditions. Among Thai
CAD patients who undergoing PTCA (n = 30) (Tongin, 1999), data were collected by

interview. The results stated that those patients perceived the illness on CAD was as
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a life threatening disease (80.0%) and affected daily activities and work (70.0%).
Meanwhile, among Thai CAD patients who underwent coronary stent implantation
(n= 34, 25 men and 9 women, age 60.88+ 9.24 years) (Polkanchanakorn, 1998) it was
found that at three months after coronary stent implantation those patients
improved their health status, severity and frequency of chest pain was significantly
decreased (p <.01) and required less medication for relief symptoms (p <.001) similar
to a result study among CAD patients after PTCA (n = 35) (Puengwongsamran, 1998)
which revealed that at six weeks after the intervention those patients improved their
quality of life and had significantly decreased severity and frequency of chest pain
and also required less medication for relief symptom (p <.005).

From a grounded theory study among patients with post elective PTCA at
one month after hospital discharge (8 men, and 3 women) (Higgin, Dunn, & Theobald,
1988) revealed that those patients had commented on feeling low in energy and
tried. This lack of energy considerably limited their activities. Depressive symptom
related to energy level but age did not.

From a prospective study among 132 patients who had suffered an acute
coronary episode (Failde & Soto, 2006) 81.65% was man and their physical
functioning score, general health, vitality and physical component significantly
decrease. Moreover, the dimension of bodily pain increased among patients with
revascularization and at 3 months of follow-up.

From a review study of exercise among coronary heart disease patients
(Petter, Blanchard, Kemp, & et al, 2009) there were 121 of 2700 peer-reviewed
studies between the year 1978 and 2009, participants were 18 years and over, all

were 25217 participants, mean sample size was 208 participants and range between
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18 and 1443, the conclusion reported that; 1) intrapersonal factor: higher task self-
efficacy / confidence to perform the elemental aspects of a task such as walking
related to higher exercise level, 2) higher functional status / performance on grade
exercise tests / health status with fewer morbidities less severe cardiac illness related
to increased exercise, (patients’ health status was associated with exercise behavior),

3) age, BMI, and level of education were not associated with exercise, 4)
interpersonal factor: increased social support related to higher exercise level, 5)
institutional: receiving educational or exercise consultation sessions related to higher
exercise, 6) community: an accessible location and seasoning (time of the year) were
not related to exercise behavior.

From a Quasi experimental study that conducted among CAD patients for 1
year (intervention group, n=29; control group, n=33) the result concluded that the
various intensity of leisure-time PA impact to cardiorespiratory fitness, in higher
workloads were necessary to halt progressive of coronary atherosclerotic lesion
(Hambrecht, Niebauer, Marburger, & et al., 1993).

CAD patients who could not refuse those occlusion coronary arteries neither
medication nor PCl, coronary artery bypass surgery would be performed. As they
were waiting for surgery they had experiences both physical and emotional states.
From a descriptive, correlation and cross-sectional study among patients who waiting
for the first-time CABG surgery (n=42, mean aged=64 vyears, men=38, w=4)
(McCormick, Naimack, and Tates, 2002) found that the average score of uncertainty
and anxiety were present at moderate levels, physical function limitation.

Meanwhile, physical symptoms experienced and emotional distress caused by
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symptoms was assessed by SFSDS the symptom distress score presented as a low
level.

Recommendations for physical activity

An adequate physical activity is a part of the characteristics for healthy
people (O’Kelly, Ryden, 2009). European Guidelines on cardiovascular disease
prevention in clinical practice (version 2012) (Perk, Backer, Gohlke, Graham, Reiner,
Verschuren, & et al., 2012) stated that physical activity involve not only sport-related
activities but also lifestyle-common activities such as walking briskly, climbing stairs,
ding more housework and gardening work, and engaging in active recreational
pursuits. As the clarification of two types of activities, 1) a vigorous-intensity physical
activity should be defined in relative terms as an activity performed at 60-85% of VO,
or HR reserve or at a rate of perceived exertion of 7-8 in the CR10 Borg scale, and 2)
a moderate-intensity physical activity should be defined in relative terms as an
activity performed at 40-59% of VO, or HR reserve or at a rate of perceived exertion
of 5-6 in the CR10 Borg scale.

In the year 2004, WHO (2006) endorsed the physical activity is a global
strategy and recommended the physical activity on all of age then the year 2010,
WHO (2010) recommended that adult aged 18 to 64 years should perform aerobic
activity in bout of at least 10 minutes. The recommendation for cardiovascular
health are to promote and to maintain the health for adult and older need
moderate-intensity aerobic or endurance physical activity for a minimum of 30
minutes on five day a week of vigorous-intensity aerobic activity for a minimum of 20

minutes on three days each week (Haskell, Lee, Pate, & et al., 2007).
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In order to improve cardiorespiratory and muscle fitness, bone health, and to
reduce the risk of non-communicable disease, and depression WHO (2010)
recommended that adult aged 18 to 64 years should be performed an aerobic
activity in bout of at least 10 minutes duration and should do at least 150 minutes of
moderate intensity aerobic activity throughout the week, and should increase to 300
minutes throughout the week and additional health benefits adult should increase
the level of moderate intensity to vigorous intensity aerobic activity.

Among coronary artery disease patient after hospitalization are suggested to
practice their physical activities. Patients should be encouraged to gradually return to
general activities of daily living such as, household chores, yard work, shopping,
hobbies, and sports. American College of Sports Medicine (ACSM) proposed the
Guidelines for Exercise Testing and Prescription (2010) stated the suggestions for
criteria to determine when a patient is appropriate for an independent exercise
program are as follows: a) cardiac symptoms stable or absent, b) appropriate
electrocardiography (ECG), blood pressure, and heart rate response to exercise, c)
demonstrated knowledge of proper exercise principles and awareness of abnormal
symptoms, and d) motivation to continue to exercise regularly without close
supervision.

Walking is an actual activity of daily living which uses physical effort level
lower than running uses. Walking with high dose intensity can provide health benefit
(The Heart Association of Thailand under the Royal Patronage of H.M. The King,
2013). It was recommended that at least 30 minutes of moderate intensity physical
activity on most days of the week and the brisk walking was suggested. The brisk

walking is walking at an energetic pace that is not too hard because while walking
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still allows conversation. Only 30 minutes per day and 5 days per week could be
performed among adult persons. In addition, 30 minutes all at once or accumulated
in bouts of 10 minutes or more was recommended also. Walking for 30 minutes/day
equates to 3,000 to 4,000 steps. One mile (1.6 km.) walk equates to around 1500 to
2000 steps. A 10000 steps/day is minimally recommended for overall health/fitness.

Benefits of physical activity

1) Improvement in cardiovascular and respiratory function;

There is the fact that physical activity is universally acknowledged to be an
important part of healthy functioning and wellbeing. The evidence includes the
improvement of cardiorespiratory fitness, muscle fitness, bone health, body
composition, cardiovascular and metabolic health biomarkers. Early physical activity
perform in the life course can yield significant rewards, both at that time and for
years to come. Physical activities provide a good cardiovascular workout and person
can be done by oneself (Corbin, Welk, Corbin, & et al., 2009). The regular physical
activity among coronary artery disease patients could be improved the endothelial
function (Hambrecht, Adams, Erbs, & et al, 2003) and the increasing activity
frequency associated with circulatory function (Ashton, Nanchahal, & Wood, 2000).

2) Reduction in cardiovascular risk factors;

Physical activity and exercise training delay the development of
atherosclerosis and reduce the incidence of coronary heart disease events (Lee, &
Paffenbarger, 2001). Regular physical activity can promote well-being, prevent chronic
diseases, and is associated with longevity regardless of risk factors (Paffenbarger,
Hyde, Wing, & et al,, 1986). Press, Freestone, and George (2003) summarized the

evidences of benefits of moderate intensity PA on prevention of coronary heart
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disease and stated that an activity needed to be regularly and currently, lower blood
pressure in normotensive and hypertensive people, reduces risk of developing type 2
diabetes by 50%, reduce overweight and obesity, and rises high density lipoprotein
(HDL), but the accumulation of several shorter session of exercise gives the same
benefits as one longer episode was not an enough supported evidence. Meanwhile,
physical inactivity is as an importance of cardiovascular risk factors (Donahue, Abbott,
Reed, & Yano, 1988; Blair, Kohl, Paffenbarger, & et al., 1989; Berlin, & Coldlitz, 1990;
Bijnen, Feskens, Caspersen, & et al.,, 1996, World Health Organization, 2002; 2006;
Yusuf, Hawken, & Qunpuu, 2004).

From a study of coronary risk factors related to Physical activity (Hickey,
Mulcahy, Bourke, Graham, & Wilson-Davis, 1975) was conducted during the year 1969
to 1972 among 15171 men and age was between 25 and 74 years reported that
heavy leisure activity in young and middle-aged men is associated with lower level of
certain coronary risk factors and, a lower risk of coronary heart disease.

The increasing of physical activity over 5 years is favorably associated with
changes in a major cardiovascular disease risk factors in men and women (Young,
Haskel, Jatulin, & et al, 1993) and a 10 years could be protect mortality from
cardiovascular disease and all causes among elderly men (Bijnen, Caspersen, Fesken,
& et al, 1998). As the statement of the Council on Clinical Cardiology and the
Council of Nutrition, Physical Activity, and Metabolism (Thompson, Buchner, Pina, &
et al., 2003) it was recommended that a physical activity is able to prevent and help
treat many established atherosclerotic risk factors causing coronary artery occlusion

and any other vascular diseases.
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A systematic review supported that increasing amounts of physical activities
were associated with additional risk reduction cardiovascular disease in both men
and women (Shiroma & Lee, 2010). As similar as a prospective 8-year followed up
study among 72,488 women nurses, indicated that brisk walking and vigorous
exercise were associated with reduction in the incidence of coronary events (Manson,
Hu, Rich-Edwards, Colditz, Willett, & et al., 1999). From a meta-analysis between the
year 1954 and 2007, the conclusion stated that walking should be prescribed as an
evidence-based effective exercise modality for coronary heart disease prevention in
the general population (Zheng, Orsini, Amin, & et al., 2009). A prospective 2-4 years
followed up study, the risk of coronary heart disease is reduced with increase in
distance walked (Hakim, Curb, Petrovitch, & et al., 1999).

3) Decreased morbidity and mortality

The physiological benefit of physical activity is inversely related to morbidity
and mortality from cardiovascular disease, colon cancer, diabetes (Paffenbarger,
Hyde, Wing, & et al., 1986; Blair, Kohl, Paffenbarger, & et al., 1989). Physical activity
is as a health protection factor, from the longitudinal study between 1977 and 1985
(Paffenbarger, Hyde, Wing, & et al,, 1993) reported that the beginning moderately
vigorous sports activity was associated with a 23% lower risk of death.

The study among elderly men (Bijnen, Caspersen, Feskens, & et al., 1998) and
among women (Oguma, Shinoda, & Tagawa, 2004) found that increased physical
activity associated with reduced cardiovascular disease mortality and another study
conducted among elderly men and women with coronary artery disease (n=1045)
(Janssen & Jolliffe, 2006) pointed that there was an inverse graded relationship

between physical activity and all-cause mortality of those participants. In addition, a
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meta-analysis of 27 cohort study (Berlin, & Colditz, 1990) summarized that the
consistent with an association between lack of physical activity and increased risk of
coronary heart disease.

Importantly, physical inactivity is a modifiable risk factor for lifestyle related
to chronic diseases and may track through adulthood. Physical inactivity is also
associated with a higher all-cause mortality rate (Powell, Thompson, Caspersen, & et
al, 1987, Bijnen, Caspersen, & Mosterd, 1994; Martinson, O’Conner, & Pronk, 2001).

From a study of physical activity at work and job responsibility as risk factors
for fatal coronary heart disease and other causes of death (Menotti & Seccareccia,
1985) was conducted among 99,029 men with age between 40 and 59 years reported
that people with sedentary of moderately active jobs showed an excess of deaths
from myocardial infarction and heavy workers had an excess of deaths from other
heart disease and from chronic bronchitis and allied conditions.

From a prospective study of British men (Yu, Yarnell, Stweetnam, & Murray,
2003) stated that heavy or vigorous leisure-time physical activity was independently
associated with reduced risk of premature death from cardiovascular disease.

It has been proven that physical activity is as primary and secondary factors
to prevent the cardiovascular conditions (WHO, 2006; Warburton, Nicol, & Bredin,
2006) which regular physical activity and high fitness level are associated with a
reduced risk of premature death from cardiovascular and prevented cardiovascular
disease both men and women.

A 5-year follow up cohort study demonstrated that increasing physical activity
could change major cardiovascular risk factors i.e., increased HDL cholesterol,

decreased in body mass index (Young, Haskell, Jatulis, & et al., 1993).
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In the later life physical activity could reduce mortality (Hamer, & Chida,
2008), decrease functional limitation and improve mental health (Dunn, Trivedi, &
O’Neal, 2001; Morgan, & Bath, 1998). Physical activity is a component of cardiac
rehabilitation program, and proposed in the national guidelines and public health
recommendation (Pate, Pratt, Blair, & et al., 1995; Haskell, Lee, Pate, & et al., 2007).

4) Other health benefits of physical activity

The psychological benefit is positively associated with psychological well-
being and quality of life (U.S. Department of Health and Human Services, 2008) that
shown the regular physical activity reduced depression, anxiety, and improved self-
esteem. Mechanisms explaining the effects of exercise on psychological well-being
have not been clearly identified but the ‘feel-better’ effect from physical activity
may result from changes in physical self-worth and self-esteem from mastering new
tasks, having a greater sense of personal control, or from time away from negative or
more stressful aspects of our lives (Biddle & Mutrie, 2008).

A meta-analysis concluded that increasing physical activity could improve
quality of life among chronic illness adults (Conn, Hafdahl, & Brown, 2009). A
systematic review (15 studies) stated that physical activity had a beneficial effect on
some attributes associated with psychological well-being in individual with
schizophrenia (Holley, Crone, Tyson, & Lovell, 2011).

Physical activity could improve the cardio-circulatory parameters as well as a
sign decrease in score on the fatigue scale (Fragoso, Santana, & Pinto, 2008).
Increased physical activity impact satisfaction with life positively in men after

hospitalization (m=604, w=197) (McDonnell, Riley, Blanchard, & et al., 2011)
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Regular physical activity using the large muscle groups (e.g. walking, cycling
and swimming) can improve symptom, functional capacity, mental health and quality
of life, and reduced risk by lowing blood pressure, reducing insulin resistance,
managing unhealthy body weight, and improving lipid profiles (Allan, 2006).

Regular physical activity helps people adopt a more active lifestyle as they
begin to feel better physically and emotionally (Edelman, & Mandle, 2010).

From a systematical review the effect of exercise on purposed biomarker of
cancer risk among populations with some risk factors for cancer and population who
survive from cancer (Winzer, Whiteman, Reeves, & Paratz, 2011) the results from 18
manuscripts of 353 publications stated that exercise had a small to moderate effect
on improving concentrations of several blood biomarkers implicated in breast and
colon cancer pathways. In breast cancer survivors, exercise had a small to moderate
effect on improving some biomarkers associated with prognosis. There were two trials
presented exercise led to increase immune function, in order to increased NKC
cytotoxicity and lymphocyte proliferation.

Physical activity contributes to health by reducing the heart rate, decreasing
the risk for cardiovascular disease and reducing the amount of bone loss that is
associated with age and osteoporosis. Besides, physical activity also helps the body
use calories better thereby helping with weight loss and weight gain. It can increase
basal metabolic rate, reduces an appetite and help in the reduction of body fat
(Atkins, 2007).

Among volunteer (n=25639, age between 40 and 74 years) a 5-year follow up

study the result presented that physical activity with highest level was associated
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with a 70% decreased risk of symptomatic gallstone (Banim, Luben, Wareham, & et
al,, 2010).

Harmful effects on an inappropriate physical activity

In the ancient time there was a number of philosopher and physician thought
about sports could harm both mind and body and believed that intense athletic
competition had a harmful effect on the heart and other organs (cited in Kujala,
2005). Hippocrates (460 BC - 370 BC) and Galen (131-201) believed that competition
in the sports arena brought an early death (Hartley & Llewellyn, 1939 cited in
Montoye, 1967).

Although running is a good exercise but the speedy running with a long
distance and as the competition race actually is inappropriate activity for coronary
artery disease (CAD) patients. Those high level of physical efforts impact to
myocardial function. In case of coronary arteries had some occlusion, the number of
coronary blood flow could not increase the volume as rapid and enough as the
requirement of myocardium which produce to myocardial ischemia and myocardial
infarction.

Thompson and others (2003) proposed the scientific statement from
American Heart Association that habitual physical activity reduced coronary heart
disease events, but vigorous activity can acutely and transiently increased the risk of
sudden cardiac death and acute myocardial infarction in susceptible persons. Similar
as a study of Willich, Lewis, Lowel, and others (1993) concluded that a period of
strenuous physical activity was associated with a temporary increased in the risk of

having a myocardial infarction, particularly among patients who exercise infrequently.
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Exercise associated acute cardiac events generally occur in an individuals with
structural cardiac disease. The marathon running is a favorite activity among healthy
and well-train runners but nowadays it is found that sudden death or heart attack
among those runners always occurs.

Noakes (1987) proposed a study report of 36 documents cases of heart
attacks or sudden death in marathon runners prior to 1984. Data of angiography,
autopsy, and electrocardiography (ECG) were revealed that among 25 of 27 runners
had some degree of CAD, sudden death occurred in 22 of 36 runners, 19 dead died
during, immediately after, and within 24 hours after the running. As a story of Jim Fixx
who was a famous marathon runner, he started running in 1967 at age 35 years and
kept on running till at age 52 years. After his daily run he had a sudden heart attack.
The autopsy indicated that atherosclerosis had blocked his all three coronary arteries
with 95%, 85%, and 70%. The death of Jim Fixx convinced the world that running
could result in sudden death (Emmett, 2007).

Besides, the high level of physical efforts as running may be trend to joints
and muscle damage. Every time the foot hit the ground, a stresses 3 of 4 times of
body weight is absorbed by the joints of ankles, knees, hips, and lower back. Each
step many groups of muscles contract and relax in order to move the body. There
are many commonly problems among persons who have very hard physical activity,
e.g., knee pain, hamstring problem, quadriceps pain or cramps.

Physical activity in patients with coronary artery disease

There are many factors that related to the disease of coronary heart ie.,
obesity, diabetes, high systolic blood pressure, high total cholesterol, smoking, and

physical activity. Nowadays, physical activity is acceptable as one of the important
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factors that related to coronary artery disease and also could prevent the coronary
heart disease. Reduction of those risk factors effect to the prevention or postpone
substantially more death from coronary heart disease (Capewell, Ford, Croft, & et al,,
2010).

More than 50 years of research confirm an inverse relationship between
physical activity and coronary heart disease (Batty & Lee, 2004). In 1958, the first
empirical investigation the physical activity reduced the occurrence of coronary heart
disease was published by Morris and Crowford (1958). A hypothesis was stated that
“men in physically active jobs have a lower incidence of coronary (ischemic) heart
disease in middle-age than men in physically inactive jobs. More important, the
disease is not so severe in physically active workers, ...”. The characteristics of those
physical activities referred to type of job and used a three-point scale: ‘light” jobs as
school-master, bus-driver, clerk of any description and included sedentary, ‘active’
jobs as postman, carpenter, or ‘heavy; jobs as boilermakers, dock laborer, which
heavy included the heaviest. This study was the co-operation among the pathologists
of 206 hospitals, between the year 1944 and 1951 in the Pathological Institute of
London hospital. The study focused on the deceased men with 45 — 70 years of age
and no matter what the cause of death. The pathological data on each necropsy was
approached by at least two and often three physicians. The evidence from 1,200
deaths from coronary heart disease of the 5,000 total deaths can be classified by
occupations which physically active involved. The 1,148 deaths (some of them were
excluded) there was the 482 deaths related conditions in light workers, the 436

inactive workers, and the 230 in heavy workers.
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A cohort study of men matriculating as undergraduates at Harvard University
between 1916 and 1950, Sesso, Paffenbarger, Lee and others (2000) presented that
they followed 12,516 middle-aged and older men (mean age = 57.7 years, range
between 39 and 88 years) from 1977 through 1993. Physical activities were assessed
from blocks walked, flights climbed, and participation in sport or recreational
activities. The study results indicated that total sports or recreational activities and
vigorous activities were inversely associated with the risk of coronary heart disease.

A study of Donahue, Abbott, Reed, and Yano (1988) conducted among
Japanese men (n = 8,006) between 1965 and 1968 and 12 years of follow-up. Those
participants were asked the average hours per day spent in basal (sleeping as lying
down), sedentary (sitting or standing), sligsht (e.g., causal walking), moderate (e.g.,
gardening or carpentry), and heavy (e.g, lifting or shoveling) levels of activity. A
weighting factor, based on the approximate Oxygen consumption needed for each
level of effort, was multiplied by the member of hours engaged in that activity. The
resulting products for all activities were then summed to yield an index of physical
activity. The study results stated that physical activity related to the development of
definite coronary heart disease and then 12 years past indicated that increased levels
of physical activity were inversely related to the risk of definite coronary heart
disease in group of middle-aged (45-64 years) and group of elderly men (65-69 years).
Furthermore, low PA after myocardial infarction influence return to work negatively
(n=88) (Brink, Brandstrom, Cliffordsson, 2008).

From a meta-analysis of physical activity and coronary heart disease, Berlin
and Colditz (1990) summarized of the characteristics of and finding from 27 cohorts

in which the relation between physical activity and coronary heart disease. Physical
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activities were defined as occupational activity and other forms of activity, and
divided into high activity gsroup and low activity group. The result indicated that there
was consistent with an association between lack of physical activity and increased
risk of coronary heart disease. This association is generally stronger when the ‘high
activity’ group in a study is compared with a sedentary group rather than when
comparison group has a moderate activity level. This pattern was the support of a
dose response relation between physical activity and protection from coronary heart
disease.

According to the American Heart Association and American Stroke Association
(2006) published the statistics of heart disease and stroke, cardiovascular disease
remains the leading causes of mortality in the United States in men and women of
every major ethic group.

According to summary of estimates of the prevalence of physical inactivity,
worldwide physical inactivity causes 6% of the burden of disease from coronary
heart disease as in Thailand the estimation is 3.2%. Besides, inactivity cause 9% of
premature mortality or more than 5.3 million of the 57 million deaths occurred
worldwide in 2008 (Lee, Shiroma, Lobelo, & et al., 2012).

A number of Thai patients with CAD tend to increase. CAD itself is an
important cause of death in Thailand. Bureau of Policy and Strategy, Ministry of
Public Health (2009) reported the number of population of whole kingdom who died
from heart disease continuously increased every year. The total number of
population who were ischemic heart disease or CAD was gradually increased and the
majority of them were the older patients. Most of the Thai patients with coronary

heart disease after hospital discharge (7 of 11 patients) had inappropriate lifestyles
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such as performing heavy level activity with or without the isometric effects
(Phonphet, 2000).

American Hospital Association and the Picker Institute (1997) stated that after
discharged from hospital 23763 patients (37.00%) did not know when they could
resume normal activity. As a study of Darr, Astin, and Atkins (2008) purposed that
after discharged from hospital patients with coronary heart disease did not enough
PA (n = 65, range aged between 40 and 83 years), many participants did not exercise
because their co-morbidity or perceived lack of time and they thought that vigorous
exercise was unnecessary while most participants had got some physical symptoms,
e.g. dizziness, breathlessness, or swollen feet. Surprisingly, many older participants
believed that they were fated to have coronary heart disease and could not have
done anything to prevent it.

As a longitudinal follow-up study among myocardial infarction patients (n =
89, age was 65 years and lower, mean age was 57.2 years, S.D. = 7.2) (Brandstrom,
Brink, Grankvist, & et al., 2009) stated that after 6 months with myocardial infarction
lower than 40.00% of those patients were engaged in at least 30 min. of physical
activity every day, and 30.00% of them performed such physical activity only once a
week or less, by the pedometer recording presented that a daily mean number of
footsteps of 6,719 (S.D. = 3771) and only 205 showed a daily mean number of steps
of 10,000 or greater. Similar as a study of Jones and others (2007) studied the
patients with post myocardial infarction and patients with revascularization after
hospitalization found that these participants did not adhere to cardiac rehabilitation

program because of many patients had others health problems, continuing cardiac
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problems which prevented them from exercising, lack of motivate, and duties in
women.
Social Cognitive Theory

In 1963, Bandura and Walters wrote “Social Learning and Personality and
Development” broadening the frontiers of social learning theory with the principles
of observational learning and vicarious reinforcement. By the 1970s, Bandura was
becoming aware that a key element was missing from the theory. Then, in 1977,
Bandura published “Self-efficacy: Toward a unifying theory of behavioral change”.
He firstly identified the important piece of that missing element that was the
construct of self-efficacy and also in that year another publication was “Social
learning theory” that in the social learning view of interaction was as a process of
reciprocal determinism, behavior, other personal factors, and environmental factors
all operate as interlocking determinants of each other (Bandura, 1977).

In 1986, Bandura published “Social foundations of thought and action: A
social  cognitive theory” which purposed the conception of “reciprocal
determinism”, the view that consisted of; a) personal factors in form of cognitive,
affective, and biological events, b) behavior, and c) environmental influences created
bidirectionally interactions that result in a triadic reciprocality (cited in Pajares, 2002).
As shown in the figure 3.

Regarding to the Social cognitive theory of Bandura this theory refers to a
psychological model of behavior which focus on the learning occurs in a social
context and that much of what is learned is gained through observation. Each person
has an agency or ability to influence his/or her behavior and the environment in a

purposeful, goal-directed fashion (Bandura, 2001). Based on the theory, Denler,
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Wolters, and Benzon (2014) stated that learning can occur without an immediate
change in behavior because of the learning process of each person that can through

forethought, self-reflection, and self-regulation.

/\

<
<

Figure 3 The relationship between the three major classes of
determinants in triadic reciprocal causation, B represents behavior; P the
internal factors in the form of cognitive, affective, and biological events;
and E the external environment (Bandura, 1997)

Based on those relationships among behavior, internal factors, and external
environment were used to determine health behavior of patients with coronary
artery disease. Pajares (2002) supported that Bandura’s social cognitive theory stood
in clear contrast to theories of human functioning that overemphasized the role that
environmental factors played in the development of human behavior and learning
and the external stimuli produced human functioning. For Bandura, a psychology
without introspection could not aspire to explain the complexities of human
functioning. Social cognitive theory is rooted in a view of human agency in which
individuals are agents proactively engaged in their own development and can make
things happen by their actions, such as what people think, believe, and feel affects

how they behave (Bandura, 1986).
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Factors related to physical activity among patients with coronary artery disease
after hospitalization

From the previous studies found that there are many factors related to
physical activity among coronary artery disease patients, as follows;

Age: From a study of physical activity among persons with CAD after
hospitalization (Reid, Morrin, Pipe, and et al., 2006) stated that participants who were
younger age their physical activities level declined from 2 months after
hospitalization. There was a study conducted among adults Japanese volunteers (n =
507) by measured-accelerometer step-count stated that time spent in moderate to
vigorous intensity physical activity significantly decreased with aging (p <.01) (Ayabe,
Yahiro, Yoshika, & et al., 2009).

As the most of study of physical activity had been done in men and much
less research had been done in women (Kujala, 2005) and studied about the risk
factors of cardiovascular events. For example, the study of PA and risk of
cardiovascular events conducted among middle-aged subjects (45-60 years) (U.S.
Department of Health and Human Services, 2008), another the research studied
among the participants aged over 60 years and aged 80 and older (Shiroma & Lee, as
cited in Lee, 2010). These studies suggested that higher levels of physical activities
are related to lower rates of cardiovascular events among person younger and older
than age 60 years.

On the other hand, there was a study of physical inactivity that conducted
among the older adult (Kruger, Ham, & Sanker, 2008) which found that the

prevalence of physical inactivity during leisure time was 30% and the age between
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50 and 64 years was the lowest and those more 85 years of age was the highest
prevalence of inactivity.

Gender: From a semi-structured interviews, the meaning of illness with
coronary heart disease in women (n = 6) was evolved over time in a process of
seeking understanding. After the onset of symptoms, there was a process, not
sequence but repeated and iterative that consisted into denial, acknowledging, and
being scared (Rosenfeld & Gilkerson, 2000).

Results from the NHBLI-Sponsored Women’s Ischemia Syndrome Evaluation
(WISE) Study (Shaw, Merz, Pepine, & et al, 2006) conducted in women with
suspected myocardial ischemia ( n = 914) concluded that functional impairment
estimated by the Duke Activity Scale Index (DASI) correlates with determinant
exercise test results (and is associated with an adverse prognosis). i.e., average DASI-
estimated functional capacity was 5.7 + 4.2 METs and for exercise women, 6.0 + 2.6
METs.

As the majority of study always conducted among men, there was few study
among women such as a study of Oguma and Shinoda-Tagawa (2004) reported that
the increasing PA could be decreased the mortality rate and the other previous
studies conducted among women with coronary artery/heart disease, and
cardiovascular disease patients (Manson, Hu, Rich-Edwards, & et al,, 1999, Manson,
Greenland, LaCroix, & et al, 2002; Lee, Rexrode, Cook, & et al.,, 2001; Sesso,
Paffenbarger, Ha, & et al., 1999) found that physically active women demonstrated
lower coronary heart disease rates than sedentary women and also reported that

only 27% of women exercise regularly and the study of the post-menopausal
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women (Hsia, Wu, Allen, & et al,, 2005) reported that a less likely to engage in
moderate-to-strenuous PA.

The competence of PA between men and women are not different. From a
pilot study conducted among the CAD patients (Radke, King, Blair, & et al,. 2005)
reported that male (aged 54 to 74 year, mean 66 + 3) and female (aged 53 to 77
year, mean 66 + 3) could walk for the full 6-minutes of the test and none
experienced any symptoms during the walk nor did they stop and rest. There was
also no significantly difference in the distance between them. There was no
significant gender difference for the change in exercise-induced cardiovascular
responses.

From a study review of the psychosocial risk factors for coronary heart
disease in women over the period 1980-1994 (Brezinka & Kittel, 1996) found that low
social class, low educational attainment, the double loads of work and family,
chronic troubling emotions and lack of social support emerge as documented risk
factors in women and also the participation of rehabilitation program report poorer
program uptake, poorer adherence, and significantly higher drop-out rates for women
than for men, yet those women who complete cardiac rehabilitation show the same
or even greater functional improvements than men.

Age and gender have an impact on daily activity level after cardiac events, as
a study of Nickel and Chirikos (1990) stated that the comparison between young
cardiac patients and older patients have a reduced exercise capacity, more
limitations in mobility, and higher rates of disability.

Women who were diagnosed with heart disease presented that cardiac

symptoms disrupted their ability to perform household task (Kimble, 2001) and they
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tended to report lower levels of physical activity and higher levels of disruption in
functional abilities (King, 2001).

Education: From a study of physical activity among CAD patient after
hospitalization (Reid, Morrin, Pipe, and et al., 2006) concluded that among specific
subgroup as less education declined their PAs levels.

Comorbidity: Comorbidity diseases may affect multiple clinical outcomes,
including mortality, functional capacity, quality of life, and cost. Comorbidity
conditions increase the risk of disability and mortality over and above the risk from
individual disease (Fried, Kronmal, Newman, & et al.,, 1998). Most patients have more
than one health condition, and therefore the assessment of co-morbidity is an
important for caring those patients. Comorbidity conditions in a patient with CAD
may effects outcome directly and indirectly by reducing the patient’s physiological
reserve and thereby increasing the risk of adverse outcome of CAD.

From a descriptive correlation study among older myocardial infarction
women (n = 84, range age between 65 and 88 years) indicated that comorbidity was
significantly associated with participation in PA (Crane, 2005).

Symptoms distress: Thai CAD patients (n = 11) after hospitalization most of
them (8 of 11) had abnormal cardiac symptoms which mainly related to their activity
(Phonphet, 2011). From a study of physical activity among elderly person with one
year after acute myocardial infarction experienced (Stahle, Lindquist, & Mattsson,
2000) stated that there was significantly negative correlation between their activities
levels and the somatic limitation of physical activity at three months (r = -.045, p =

0.03).
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Subjective experiences of physical activity: From a study of physical activity
among elderly patients with one year after acute myocardial infarction experienced
(Stahle, Lindquist, & Mattsson, 2000) found that one of six important factors for
inducing physical activity was the positive attitude with subjective experience to the
exercise which effected to their body and mind. Besides, in order to maintained the
fitness after they finished training program those participants had positive attitude to
the exercise and wanted to keep on it. From the another study that study of physical
activity among CAD patients (Arrigo & Luscher, 2007) the results presented that one
factor that motivated them in a regular physical activity was positive effects of
physical activity on health and fun during those activities.

Family and friend support for physical activity: supporting from family and
from friend is as an emotional, informational, and tangible aid provided by a social
network and received by a person. A social network is thought to include family
members, friends, neighbors, co-workers and other close persons and professional
helpers whom the person in question perceives to be supportive. From a study of
Yates (1995) found that heart patients’ spouses provided the most emotional and
tangible aid, whereas healthcare professionals provided the most informational
support while Koivula, Paunonen-llmonen, Tarkka, and others (2002) purposed the
study results in patients who were waiting for the first Coronary Artery Bypass Graft
(CABG) (n = 206, 166 men, 40 women) and stated that low emotional support from
the social network was associated with high anxiety.

From a postal survey the illness among 132 people with angina and 94
friends who do not suffer from angina (Furze, Roebuck, Bull, & Thompson, 2002) the

study result presented that peers were more likely to believe that people with
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angina should take life easy (p <.01) and avoid exercise (p = .04) and excitement (p
<.01).

Self-efficacy: Self-efficacy reflects one’s confidence in the ability to execute
a behavior in a given situation (Bandura, 1986). Self-efficacy is a context-related
judgment of personal ability to organize and execute a course of action to attain
designated levels of performance (Bandura, 1995; p 218). There is substantial
empirical support for the premise that people’s confidence in their ability to enact a
behavior positively predicts subsequent behavior and that successful enactment
increases people’s confidence in their behavior (Bandura, 1997).

From a study of health behaviors in patients with CAD (Kang, Yang, & Kim,
2010), 157 participants were recruited, age was 59.38 + 10.04 years, 75.20% was male
and the study reported that age, education, smoking status, experience of receiving
patient education, and cardiac self-efficacy significantly affected health behaviors,
and cardiac self-efficacy had the greatest effect on health behaviors. However,
cardiac knowledge had no statistically significant influence on health behaviors after
controlling for the other factors.

From a study of LaPier, Cleary, and Kidd (2009) was conducted among 50
patients with coronary heart disease, the age was 60 + 1.6 years studied an exercise
self-efficacy and habitual PA by the Self Efficacy of Exercise Behavioral Scale (Sallis,
Grossman, Pinski, & et al,, 1987) and the Barnason Self Expectation Scale (Barnason,
Zimmerman, Atwood, & et al,, 2002) found that these participants reported higher
level of cardiac self-efficacy and there was a positive correlation between cardiac

self-efficacy and pre-hospitalization level of physical function.
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D’Angelo, Reid, and Pelletier (2007) studied an exercise behavior change
regulation in patients with heart disease, 200 participants who had documented CAD
were recruited, self-efficacy was assessed by the Barrier self-efficacy scale (Bandura,
1997) stated that 81% were male, age between 37 and 93 year (mean was 64 years),
were well educated, and two-thirds of them being unemployed or retired and the
result of this study showed self-efficacy to be more relevant to exercise intentions
and motivation to exercise planning.

From a cross-sectional study of 1,024 outpatients with coronary heart disease,
data were drawn from the Heart and Soul study (Sarkar, Ali, & Whooley, 2007) (men
= 839, range age was 67 + 11 years) result study stated that decrease in self-efficacy
score was independently associated with greater symptom burden, greater physical
limitation, worse quality of life, and worse overall health, in addition depressive
symptoms and poor treadmill exercise capacity were associated with poor health
status, but LVEF and ischemia were not.

A six-month prospective study among coronary heart disease patients who
had demonstrated clinically significant coronary disease (164 men, 34 women, range
age between 45 and 80 years, mean age was 62.6 + 8.9 years) (Sullivan, LaCroix,
Russo, & Katon, 1998) proposed that self-efficacy scales significantly predicted
physical function. Those physical functions referred to activities of daily living.

A descriptive and correlation cross-sectional study among 285 Thai CAD
patients (range age between 31 and 85 years, mean age was 63 + 9.47 years, 69.00%
of them was men (n = 198) stated that social support was positively influenced self-

efficacy to self-care requirement (Khuwatsamrit, 2006).
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From a study self-efficacy and PA in older adults (n=309, mean age was73.23
+ 5.10 years) (Warner, Schuz, Knittle, 2011) stated that past experiences, vicarious
experiences, and subjective health had significant direct effects on self-efficacy and
indirect effects on exercise through self-efficacy while persuasive argument did not
predict self-efficacy. Similar as a three-round Delphi technique among older adults
(age > 50 years) suggested that the determination of awareness, initiation and
maintenance of PA were the previous exercise behavior, current exercise behavior,
physical health status, self-efficacy to change or maintain PA behavior and perceived
barriers (van Stralen, Lechner, Mudde, & et al., 2010).

From a critical literature review of barriers to participation and adherence to
cardiac rehabilitation program (CRP) (Daly, et al,, 2002) found some of relevant
factors were associated with illness, self-efficacy, perceived benefit, distance and
transportation, self-concept, self-motivation, family composition, social support, self-
esteem, and occupation. Some factor was associated with non-adherence included
being older, female gender, few year of formal education, perceiving the benefit of
CRP, having angina, and being less physically active during leisure time. Because of
physical activity is as a health behavior that the patients must to do by themselves.

There is only few study of physical activity in coronary artery disease (CAD)
Thai patients. Most studies of physical activity focused on older Thai people.
Physical activity is a part of cardiac rehabilitation program that is an important part
because of Guidelines for the management of CAD (2004) strongly recommended
that every patients with heart disease particularly patients with CAD who underwent
percutaneous coronary intervention (PCl) or were treated by PTCA and /or cardiac

surgery will be appointed to attend the cardiac rehabilitation program (CRP). This
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program provides in the tertiary hospital and Cardiac Center or Cardiac
Catheterization Laboratory. Cardiac rehabilitation nurse will be informed and helping
patients recover from heart disease and also work with them to help plan and
restructure their life style after their experienced with heart disease into a more
heart-healthy manner. Those factors which related to physical activity in CAD
patients should be explored in order to clearly clarify among new CAD patients with

their physical activity after hospitalization.



CHAPTER Il
METHODOLOGY

This chapter describes the research design and methodology used in the
present study. The research design, population, sampling technique and sample
selection, instruments, protection of human subjects, data collection and data
analysis procedure were included.

Research design

This study used a cross-sectional, descriptive correlation research design using
self-reported questionnaires. The study purposes were to determine physical activity
performance and to investigate the predictable factors of those physical activities
among new coronary artery disease patients during the first three months after
hospitalization.

Population and sample

Population of the study

The target population was the patients with newly diagnosed coronary artery
disease (CAD) considering by coronary angiography.

Sample and setting

A multistage random sampling technique was used among 38 cardiac centers
that were stated in all regions of Thailand (The Heart Association of Thailand under
the Royal Patronage of H.M. the King, 2013). Those cardiac centers were divided into
6 regions as follows: 23 centers of Bangkok, 2 centers of vicinity, 4 centers of the
North, and 3 centers of the Northeast, of the East, and of the South equally.

(Appendix C: Name list of Cardiac Center, updated on July 2009).
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Sample size determination; The optimum sample size of this study needed
to reject null hypothesis, provided the estimation of the number of predictors, alpha
level, desired power, and effect size or specific level of R’. A desired ratio of 15
respondents for each independent variable had been recommended (Hair, Black,
Babin, Anderson, & Tatham, 2006; Polit & Beck, 2004). In addition, 10% of the total
sample size was added to take into account from drop outs. This study has 8
independent variables so total number of sample should be 132. According to the
recommendation of physical activity committee, it was stated that the scores of
physical activity will skew thus the sample size should be increased and added up to
20%, therefore the final total number was 150. The preliminary study with 150
participants found that data of physical activity scores still skew and also
leptokurtosis (skewness=1.671, SE. = .198; Kurtosis=2.606, S.E. = .394), so another
10% of participant added up then the total participants should be 167. After deletion
of the extreme outliers of physical activity score out. Lastly, the participant of this
study was 160. However, the issues of non-normality distribution of dependent
variable and also among some of independent variables (table 22) still presented.
The transformation to Logarithm could not correct therefore, the Regression analysis
of the study turned from Multiple Regression Analysis with enter method to LISREL
with Robust Maximum Likelihood estimation (Boomsma, 1983).

The estimation of power values for the two statistical analyses was
considered for avoiding the seriousness of Type | and Type Il errors. A sample size of
160 still maintained the predetermination on statistical criterion of .05 and medium
effect size (r = .30) which had the ability to detect an effect at the desired power

around .90 (Cohen, 1992).
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Sampling technique; The following steps of selection participants aimed to
maximize the normal distribution of the samples. The setting of this study was 10
cardiac centers from all regionals of Thailand. The stratified sampling technique and
the ratio sampling were done. The number of cardiac center to the total number of
cardiac center of each regional; a Bangkok area was 5:23, a vicinity area was 1:2,
North region was 1:4, Northeast region, East region, and South region were equally
1:3. As shown in the Figure 4.

The cardiac centers of the current study were as follows, Bangkok area: 1)
Siriraj hospital, 2) Vajira hospital, 3) Phramongkutklao hospital, 4) Piyavate hospital,
and 5) Bhumibol Adulyadej hospital; Vicinity area: 6) Thammasat University hospital;
North region: 7) Maharaj Nakorn Chiang Mai hospital; Northeast region: 8) Maharat
Nakhonratchasima hospital; East region: 9) Chonburi hospital; and South region: 10)
Suratthani hospital.

Inclusion criteria

1. Patients with new diagnosis of coronary artery disease (CAD) considering by
coronary angiography and attending the medical clinic during the first three months
after hospitalization.

2. Having no cognitive dysfunction or disorientation of time, person, and
place.

3. Able to read and write the Thai language.

4. Willing to participate in the current study.

Exclusion criteria
1. Status posted coronary artery bypass surgery.

2. On the process with psychiatrist approach and follow up.



Thailand

(38 Cardiac Centers/Hospitals)

66

Region
Bangkok Vicinity North Northeast East South
(23) (2) (4) (3) (3) (3)
Proportion
sampling
5 1 1 1 1 1
Hospital
name
Siriraj Thammasat Maharaj Maharat Chonbu Surat
Vajira University Nakorn Nakhon i thani
Phramongkutklao Chiang Ratchasi
Piyavate Mai ma
Bhumibol Adulya-
dej

Potential
participant
number (700)

317 119 50 59 76 80
Participant
number
(160)

53 28 22 14 20 23

Figure 4 Sampling technique
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Instrumentation

The instruments for data collection of this study were questionnaires, i.e. 1)
Demographic Questionnaire, 2) Symptom Frequency and Symptom Distress Scale
(SFSDS), 3) Subjective Physical Activity Experiences Scale (SPAES), 4) Family and
Friend Support for Physical Activity Scale (FFSPAS), 5) Self-Efficacy for Physical Activity
Scale (SEPAS), and 6) International Physical Activity Questionnaire — Long form (IPAQ-
L).

AWl of the variables of this study and the indicators/ instruments were
presented in Table 4. This section addressed; 1) instrument permission asking:
translation and data collection, 2) instrument refinement, 3) instrument validation,
and 4) instrument description.

Table 4: Variables and indicators/ instruments

Variable Indicator / Instrument

1 Age
2 Gender Demographic Questionnaire

3 Education

4 Comorbidity

5 Symptom distress Symptom Frequency and Symptom Distress Scale

(SFSDS)

6 Subjective experiences  Subjective Physical Activity Experiences Scale (SPAES)

7 Family and friend Family and Friend Support for Physical Activity Scale
support (FFSPAS)
8 Self-efficacy Self-efficacy for PA scale (SEPAS)

9 Physical activity International PA Questionnaire-Long form(IPAQ-L)
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Instrument permission asking; The permission asking was done by sending
e-mail letters to the owners to use the instruments in current study (Appendix D:
Permission letters for instruments using). Details were follows:

1) Permission asking for translation and for data collection

a) the Symptom Frequency and Symptom Distress Scale (SFSDS) was modified by
McCormick, Naimark, and Tate (2002). (Authorized: Kim M. McCormick, at Red River
College, C608-2055 Notre Dame Ave, Winnipeg, Manitoba, Canada MB R3H 019)
b) the Subjective Physical Activity Experiences Scale (SPAES) was the Subjective
Exercise Experiences Scale (SEES) which was modified by McAuley and Courneya
(1994). (Authorized: McAuley, at the Department of Kinesiology at the University of
Illinois)

After obtaining the e-mail letters permission, those instruments were sent to
the Institute Language of Chulalongkorn University. The process of translation
included back-translation to an original language by native speaker both Thai
translator and English translator who had taught English to student of Chulalongkorn
University. Then, the researcher consult advisors, talked and discussed about the
difference and the refinement, and produced the final consensus version of each
translated instrument.

2) Permission asking for data collection
a) the Family and Friend Support for Physical Activity Scale (FFSPAS) was developed
from the Social Support for Physical Activity (SSPA), the version of Leethong-in (2009)

which was an originally developed by Sallis, Grossman, Pinski, and others (1987).
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b) the Self-efficacy for Physical Activity Scale (SEPAS) was developed from Self-
Efficacy for Physical Activity (SEPA), the version of Leethong-in (2009) which was an
originally developed by Resnick and Jenkins (2000).

According to the IPAQ Research Committee, it was stated that the IPAQ is
publically available, it is open access, and no permissions are required to use it. An
International physical activity questionnaire-long form (IPAQ_L) was adapted from the
version of Leethong-in (2009) (25 items). It was developed from Booth and the
International Consensus Group for the Development of an International Physical
Activity Questionnaire at the WHO in 1998. This IPAQ L was designed for research
that required a comprehensive evaluation of daily physical activity (Craig, Marshall,
Sjostrom, and others (2003). Researcher completely used 27 items as an original
questionnaire in this current study.

Those three instruments in Thai language version were adapted and used for
data collection by Leethong-in (2009) of her Dissertation which were copyright of
Chulalongkorn University. All current instruments and the original instruments were
shown as table 6.

Instrument refinement; The Thai version of all instruments, 6 questionnaires
were refined by pre-pilot study focused on 4 new coronary artery disease patients;
two men and two women were recruited. The informal interviews were used for
verifying the meaning of those instruments by researcher. Two male and two female
were recruited for instrument refinement. Both of males were 66 years old and
females were 74 and 38 years old. Education of two male patients was primary
school and secondary school. Education of an older female was a primary school

and of a younger female was an apprentice school. The CAD diagnosis of older
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female was the double vessels disease and others were the triple vessels disease.
Only one man has 5 comorbid conditions while others have 3 comorbidities. They
stated that they did not have any seriously health problem limited to perform the
physical activity both before and after the diagnosis and also three out of them
could perform physical activities as they had done before CAD were discovered. All
of them lived with their families. They obtained the information of health from
medical personal before discharging from hospital but did not join with cardiac
rehabilitation program at all.

They understood that physical activities refer to the exercise performance
and also it was an uneasily to answer what the physical activity performance was
and how much to perform. They needed more explain about the meaning of
physical activity or body movement and were concluded that “physical activity” or
“body movement” was as the Thai-term “git-ja-gam-taang-gaai” (AANTIUNIINY) or
“karn-kleuan-wai-raang-gaai” (Mswedaulwsnenie).

The current study, physical activity or “karn-kleuan-wai-raang-gaai” (n13
Lﬂﬁaulwai'ﬂﬁﬂﬂﬂ) was assessed during the last 7 days by the IPAQ L form which
consisted of 4 domains and the spending time for sitting. All 4 domains could cover
all physical activities of everyone who had done as follows: work-related, transport-
related, domestic and gardening (yard) activities, and leisure-time. They had a
concerning point out cycling of transportation domain. Even though cycling provided
health benefits and were officially promoted by government and private sectors but
the cycling was unable to replace as an alternative of transportation. It seemed the
cycling was as a kind of recreation among kids and healthy younger people. The

cycling transportation was triggered by expert of instrument validity tests. They
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confirmed that at present cycling was not a performance as a type of transportation
really.

The scale of symptom frequency and symptom distress mostly were cleared
and very easily to respond which were different from the subjective physical activity
experiences scale. The subjective experiences of physical activity must be focused
on moderate intensity of activity performance by themselves and responded as what
they felt after performance. The scores were graded from not at all (1) through
moderately (4) to very much so (7). The participants spent quite a bit time to think in
order to respond to each item.

There was an issue of a support from friend for physical activity. Among old
and older people who stayed with their family and did not go outside for work they
always supposed that they had not any friend. Thus, the part of friend support for
physical activity must be clarified first by the meaning of “friend” was the person
who is (are) not the family member (s) but provided the support for physical activity.
The similar issue also occurred in case of the participant who stayed alone.

There were some items of self-efficacy for physical activity that might make
the participant feel a little uncertain because some situation of each item never
happened in their real lives. The response of each item must be focused on the
degree of confidence by own feeling.

Instrument validation; Validation testing of all instruments was determined
by two characteristics, i.e.

- Content validation; All instruments were determined by 7 experts,
i.e., an interventional cardiologist, two physicians of physical medicine and

rehabilitation, a physical therapist of physical medicine and rehabilitation, two
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nursing lecturers, and an advanced practice nurse who experience with cardiac
rehabilitation performance. They were asked to rate the level of relevance between
the item and the definition of the concept as proposed. The content validation index
(CVI) was calculated for each instrument based on a 4-point Likert scale ranging from
strongly relevance (4) to strongly irrelevance (1). Some items needed to be corrected
by following the recommendations of experts and dissertation advisors. The total
scores and the item scores of content validation index were as shown in table 3.2.
(Appendix E: Name list of the Experts)

- Face validation; All instruments were determined by 7 experts, as
the content validation. They were asked to share their opinion or commentary to
refine the item of each questionnaire. Some items were redundant or inappropriate
wording, distortion that would make the misinterpretation that must be corrected by
following an expertise and dissertation advisors’ recommendations.

Table 5: Calculation the content validation index (CVI) of the instruments

Instrument T-CVI*  |-CVI**

1Demographic Questionnaire - -

2 Symptom Frequency and Symptom Distress Scale (SFSDS) 1.00  1.00-1.00
3 Subjective Physical Activity Experiences Scale (SPAES) 0.75 0.71-1.00
4 Family and Friend Support for Physical Activity Scale (FFSPAS) 1.00  1.00-1.00
5 Self-Efficacy for Physical Activity Scale (SEPAS) 1.00  1.00-1.00

6 International Physical Activity Questionnaire-Long form (IPAQ-L)  0.74  0.86-1.00

Note. * Total Content validation index, **Item-Content validation index
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Instrument description;

1) Demographic questionnaire: This questionnaire was developed by
researcher. Eighteen items were used for personal data collection; i.e. age, body
weight, height, waist circumference, gender, living with (whom), education, workplace
and characteristics of routine activities, income and expense, family earning,
comorbidity (addressed the history of hyperlipidemia, high blood pressure, diabetes,
renal disease, heart failure, peripheral vascular disease, and stroke or paralysis),
number of coronary artery stenosis, health information perceiving, cardiac
rehabilitation program participation, sportsmanship, cardiac symptom(s) worsening
and number of returning back to the hospital, health problems, and physical ability
to perform physical activity.

2) Symptom Frequency and Symptom Distress Scale (SFSDS): This
instrument was developed from the Symptom Frequency and Distress Scale (SFSDS)
which used for heart transplant recipients by Lough, Lindsey, Shinn, & Stotts, 1987
(cited in Yates, Price-Fowlhes, & Agrawal., 2003) and used for coronary artery bypass
graft patients by McCormick, Naimark, and Tate (2002). Symptom Frequency and
Symptom Distress Scale (SFSDS) measured physical symptom experienced and
emotional distress caused by symptoms consisted of 23 symptoms/ items. A 5 -
point Likert scales ranking from 0 to 4 (never to always) was used for measure
subjectively assessed symptom frequency, while a parallel scale of 0 to 4 (not at all
upsetting to extremely upsetting) was used for measure the perceived level of
associated with distress.

This instrument originally modified by Lough, Lindsey, Shinn, and Stotts

(1987). Later, McCormick, Naimark, and Tate (2002) modified this instrument and
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conducted among cardiac patients who were waiting for CABG. The components of
SFSDS are somatization, irritability-over sensitivity, cognitive-performance difficulty,
depression, and fear-anxiety. This modified scale consisted of 23 items. Each item
asked the frequency of symptoms and the severity of distress. The score of each
item was calculated by multiplying the symptom frequency score with the symptom
severity score then added up to be the total score. The internal consistency was .87.

This current study, the scores presented both symptom frequency and
symptom severity which possible range of scores was between 0 and 92, equally.
The total score of physical symptom indicated the symptom distress in a possible
range between 0 and 368. Scores were classified into three categories, using a
proportional method and determined the symptom distress was low (scores were 0 -
122), was moderate (scores were 123 - 245), and was high (scores were 246 - 368)
level.

3) Subjective Physical Activity Experiences Scale (SPAES): The scale was
developed from the Subjective Exercise Experiences Scale (SEES) which Edward
McAuley and Kerry S. Courneya (1994) proposed their study, the development and
preliminary validation of SEES. This scale was a measure of the global psychological
responses to the stimulus properties of exercise which consists of three factors i.e,
positive well-being, psychological distress, and fatigue. Twelve items of SPAES used
for ask feeling of the subjective experience with physical activity performance. A 7 —
point scale rankings from 1 to 7 (not at all, moderately, and throughout to very
much so) was used for measure those feelings.

This current study, the total score indicated the subjective response to

physical activity performance in a range between 12 and 84. Scores were classified
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into three categories, using a proportional method and determined the response to
subjective experience with physical activity performance was poor (scores were 12-
36), was fair (scores were 37-60), and was good (scores were 61-84) level.

4) Family and Friend Support for Physical Activity Scale (FFSPAS): the
original of this instrument was the Social Support for Exercise behavior (SSE) which
developed by Sallis, Grossman, Pinski, and others (1987). Kaewthummanukul (2006)
translated this instrument into Thai and used to collect data among female hospital
nurses and the test-retest reliability for the Family and Friend Support subscale was
0.77 and 0.79, respectively. Then, Leethong-in (2009) developed this instrument and
used to collect data among older Healthy Thai population. The internal consistency
was 0.86.

The current study adopted the instrument of Leethong-in’s version. The scale
included part of family support for 12 items and part of friends support for 10 items.
Both parts can be used to assess how often family and friends provided the support
for physical activity perform during the last one month. A 5 — point scale rankings
from 1 to 5 (hone, rarely, a few time, often, and very often) was used for measure
those supports.

The current study presented the scores of family support and scores of friend
support. The possible ranges of scores were between 12 and 60, and 10 and 50,
respectively. The total score indicated the support from family and friend in a
possible range between 22 and 110. Scores were classified into three categories,
using a proportional method and determined the support from family and friend
were low (scores were 22-51), were moderate (scores were 52-81), and were high

(scores were 82-110) level.
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5) Self-Efficacy for Physical Activity Scale (SEPAS): the original of this
instrument was the self-efficacy-barriers-to-exercise which McAuley developed in
1990, based on the concept of Bandura’s self-efficacy theory. In 1990 Resnick and
Jenkins (2000) developed this instrument and used to collect data among older
adults and internal consistency was 0.92. Then, Harnirattisai, Johnson, &
Kawinwonggowit (2006) translated this instrument into Thai and used to collect data
among patients with knee replacement surgery and internal consistency was 0.84.
Later, Leethong-in (2009) developed this instrument and used to collect data among
older Healthy Thai population.  The internal consistency was 0.92. Nine items of
SEPA would be asked on the last 7 days on the CAD patients’ ability to maintain
participation in physical activity and the confidence to perform the activity. A 10 -
point scale rankings from 0 to 10 (no confidence throughout total confidence) was
used for measure the self-efficacy.

This current study adopted the instrument of Leethong-in’s version for data
collection. The total score of SEPAS (9 items) was categorized into low, moderate,
and high obstacles. The low obstacle was the item number 1, 2, 4, and 9; the
moderate obstacle was the item number 5, 6, 7, and 8; and the high obstacle was
the item number 3. The possible ranges of scores were between 0 and 40 of low
obstacle, 0 and 40 of moderate obstacle, and 0 and 10 of high obstacle, respectively.
Total score indicated the level of self-efficacy on physical activity which in a possible
range of score between 0 and 90. Scores were classified into three categories, using a
proportional method and determined the self-efficacy was low (scores were 0-30),

was moderate (scores were 31-60), and was high (scores were 61-90) level.
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6) International Physical Activity Questionnaire-Long form (IPAQ-L): This
instrument was developed from the version of Leethong-in (2009) that was an
originally developed from Booth and the International Consensus Group for the
Development of an International Physical Activity Questionnaire at the WHO in 1998
(as cited in Craig, et al., 2003).

Physical activity was divided into 4 domains (with 12 subdomains) and the
spending time for sitting. Those 4 domains were as follows 1) the work domain, 2) an
active transportation domain, 3) the domestic and garden (yard work) domain, 4) the
leisure-time domain, and 5) the time spent sitting. The total score of the summation
of all 4 domains with 12 subdomains calculated to minute/week and 11 subdomains
(excluded the subdomain of the travelling in a motor vehicle) calculated to MET-
minutes/week. The time spent sitting presented as the number of minutes/week.

Each item of this questionnaire asked about the time spent for the activity of
each sub domain i.e. “How many day did you do (type of activity) per week?” and
“How much time did you spent on (that activity) per day?” From those answers, data
were collected into minutes per week. Then, those numbers of minutes per week
were transformed to be MET-minutes/week. The calculation was computed by
weighting each type of activity. (Appendix H: Guidelines for Data Processing and
Analysis of the International Physical Activity Questionnaire (IPAQ).

As there are no established thresholds for presenting MET-minutes/week, so

the IPAQ Research Committee, November 2005 (www.ipag.ki.se) suggested that the

study results should be presented as median minutes per week or median MET-

minutes per week rather than means (such as mean minutes/week or mean MET-


http://www.ipaq.ki.se/
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minutes/week) and also reported as comparisons of median values and interquartile
ranges (IQR) because of the Skewness of those physical activities measurement.

This current study, the total score indicated the physical activity in a range
between lower than 600 METs and higher than 3000 METs. Scores were classified
into three categories as follows: low level of physical activity (scores were lesser than
600 METs-min/week), moderate level (scores were between 600 and 3000 METs-
min/week), and high level (scores were greater than 3000 METs-min/week). Also the
time spent sitting was proposed by minutes per week.

Table 6: Current instruments, authorized instruments, and translation

Current instrument Authorities Thai version  Translation
Demographic questionnaire Developed
5 by
researcher
Symptom frequency and McCormick, Translated
symptom distress scale Naimark, & Tate - into Thai by
(SFSDS) (2002) Language
Subjective PA experiences McAuley & institution
scale (SPAES) Courneya (1994) - Chulalongkorn
University

Family and Friend Support for =~ Sallis, Grossmann,  Leethong-in
Physical Activity Scale Pinski, & et al. (2009)
(FFSPAS) (1987)

Self-efficacy for PA scale Resnick & Jenkins  Leethong-in

(SEPAS) (2000) (2009)
International PA Craig, Marshall, Leethong-in
Questionnaire-Long Sjostrom, & et al. (2009)

form(IPAQ-L) (2003)
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Right Protection of Human Subject

This study was conducted with an approval of Institution Review Board (IRB)
of each hospital /setting for a pilot study and the data collection (Appendix B:
Certificate of Approval by Ethic Committee of 10 hospitals). The informed consent
form was explained the objectives of the study, benefits, risks, the kind of the
questionnaires, the timing for complete these questionnaires, and asked for the co-
operation from the participants. The permission was obtained before the data
collection process. If a patient chooses not to answer the questionnaires, he/she had
right to withdraw from this study at any time without penalty. His/her name did not
appear in the data; rather a code number was used to ensure confidentiality. There
did not harm to the participants in this study. There neither cost nor any payment to
participants in the study.

A pilot study was conducted at the beginning of the data collection among
participants who were convenience samples, employed to recruited 30 participants.
Researcher made self-introduction and explained the study objectives and asked for
willing to cooperation to this Pilot study and signed a consent form. They were asked
to complete the questionnaires together with the reconsidered about the clarity and
suitability among those questions. All 30 participants spent as 30 to 45 minutes to
complete the questionnaires and also in case of added the opinions or commentary
of the question item.

Cronbach’s alpha was used for calculated reliability of the instruments using
SPSS-PC both of the pilot study at the beginning and the total of study at the end.

The results showed in Table 7.
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Table 7: Psychometric properties of the instruments using in the pilot study

(N = 30) and total study (N = 160)

Coefficient alpha

Instruments N=30 N= 160

1 Demographic Questionnaire - -

2 Symptom Frequency and Symptom Distress Scale (SFSDS) 95 96
3 Subjective PA Experiences Scale (SPAES) .70 72
4 Family and Friend Support for Physical Activity Scale (FFSPAS) .89 93
5 Self-Efficacy for PA Scale (SEPAS) 94 97
6 International PA Questionnaire-Long form(IPAQ-L) 71 63

Data collection

The permission letters for data collection of Faculty of Nursing, Chulalongkorn
University were sent to the Hospital Director and the IRB committee of all 10
hospitals. After obtained the permission from those hospitals, researcher started the
process of data collection. Data were collected from November 2013 through April
2014.

Firstly, making the appointment with physician and head nurse of an out-
patient department of each hospital and/or each cardiac center to self-introduction,
asked for cooperation, searched for research assistants, and informed them about
the objectives and process of this study.

Secondly, inspection the participants’ name from the procedure record of
cardiac catheterization laboratory during the last 3 months. This survey focused on

the participants who were the newly approached for coronary artery detection by
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coronary angiography. In case of the coronary artery occlusion, the coronary artery
disease (CAD) diagnosis was indicated. Around 700 patients’ name were recruited as
the potential participants of this study. Actually, those CAD patients were periodically
assigned back to see physician after hospital discharge.

Lastly, the preparation the research assistant with 10 registered nurses, five
nurses were graduated Master degree of Nursing Science, two were studying the
Master of Nursing Science, and three nurses were graduated Bachelor’s degree of
Nursing Science. All of them worked either at cardiac center or out-patient of
medical department. Researcher provided the objectives of this study and the detail
of each questionnaire, how to approached the participants, asked for inform consent
signing, and asked for complete the questionnaires.

Data analysis

Data were analyzed by descriptive and inferential statistics as follows

1. Descriptive statistics including frequency, percentage, range, mean, median,
standard deviation, and interquartile range were used to describe the characteristics
of variables.

2. The assumptions underlying were determined including normality of
distribution, linearity of relationship, homogeneity of variance, multicollinearity, and
homoscedasticity.

3. The LISREL with Robust Maximum Likelihood estimation was used to

explore the relationship between independent variables and dependent variable.



CHAPTER IV
RESULTS

The purposes of this correlation research were to determine physical activities
and to investigate the predicting factors of physical activity among new coronary
artery disease (CAD) patients after hospitalization. The data analysis is presented as
follows;
Part 1: Characteristics of the study participants
Part 2: Characteristics of the study variables
Part 3: Analyses
Part 4: Study results

Characteristics of the study participants

The participants of this study were 160 new CAD patients who were
diagnosed by the coronary angiography and had discharged from hospital already.
The potential participants were patients who actually revisited hospital for routine
physical examination during the first three months or between the 10" week and the
16" week. All participants had drawn from the name lists of 10 hospitals of all parts
of Thailand. Around 700 new CAD patients were recruited as the potential
participants. The patients who were met the inclusion criterions, willing to share their
information, and completely responded the questionnaires were the study
participants. The LISREL with Robust Maximum Likelihood estimation was used for
determination of the predicting factors of physical activity among those participants.

Demographic characteristics: Table 8, the results showed that 63.75% were

male and 36.25% were female. More than half of them (63.75%) aged between 50
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and 69 years (mean = 62.24, SD = 10.94). Most participants completed the secondary
school or lower (83.13%), lived with the family/ relative(s) (94.37%), still earned wage
for living either as partial earnings (33.76%) and breadwinner (33.12%). In addition,
they stated that the incomes and the expenses of their family were adequate for
living (58.75%) and moreover some of them even had for savings (23.75%). Majority
of them (86.76%) proposed that they had got the health information such as food,
exercise, life style, and stress management but there had only 18.13% participated to
cardiac rehabilitation program.

The characters of routine activities among participants were standing or
walking (46.88%) and sitting (39.37%). Only a small group (13.75%) did the extreme
force performing. Most participants (81.25%) were not the sportsman and had never
done any of competitive games or sports at all. There was 18.75% who had done
some competitive games or sports playing. Only 3.12% still regularly perform. Around
one third of the participants (36.88%), the Body Mass Index (BMI) was in normal range
(18.50-22.99 kg/mz). Only 5.00% were in the underweight range but the majority was
in the overweight range (24.37%) and in the obese (33.75%). These were different
from the waist circumference which more than half of them was in the normal range
i.e. 48.75% of male (n=78) and 19.38% of female (n=31).

Table 8: Demographic characteristics; personal data of the study participants

(N=160)

Demographic characteristics N %
Age (years); (Range 31-88 years, mean=62.24, SD=10.94)
31-49 18 11.25
50 - 69 102 63.75

70 - 88 40 25.00
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Table 8 Demographic characteristics; personal data of the study participants (N=160)

(cont.)
Demographic characteristics N %
Gender Male 102 63.75
Female 58  36.25
Education Secondary school or lower 133 83.13
Higher education 27 16.87
Living with Family / relative(s) 151 94.37
Friend(s)/ other(s) 1 0.63
Live alone 8 5.00
Family earnings Breadwinner 53 33.12
Partial earnings 54 33.76
None 53 33.12
Income and expense Inadequate 28 17.50
Adequate 94  58.75
Adequate and savings 38 2375

Perceived health information before hospital discharge; No 21 13.13
Yes 139 86.87
Participated in cardiac rehabilitation program; No 131 81.87
Yes 29 18.13

Characteristics of routine activities

Mostly sit 63 39.37

Mostly stand or walk 75 46.88

Mostly extreme force performing 22 13.75

Sportsmanship: before CAD was discovered,; No 130  81.25
Yes 30 18.75

Regularly performed 5 3.12

Irregularly performed 8 5.00

Give up at all 17 10.63
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Table 8 Demographic characteristics; personal data of the study participants (N=160)

(cont.)
Demographic characteristics N %
Body mass index (kg./mz); (B.M.l. range 14.22-47.47 kg./mz, mean=24.16, SD=4.16)
Under weight: < 18.50 8 5.00
Normal weight: 18.50 - 22.99 59 36.88
Over weight: 23.00 - 24.99 39 24.37
Obese : 25.00 - >30.00 54 33.75
Waist circumference (inches) Male < 36 78 48.75
Male: > 36 24 15.00
Female: < 32 31 19.38
Female: > 32 27 16.87

Table 9, around a quarter of the participants had got the coronary artery
disease with triple vessels occlusion (24.37%) the others were double vessels and
single vessel occlusion (40.00% and 30.00%, respectively). Only 5.63% stated that
they did not know how many coronary artery occlusion they had. Most participants
had some of comorbidity, 26.25% had one condition and had two conditions
equally, and 23.75% had three conditions and greater than three conditions. After
hospitalization, 82.50% of participants did not have any worse cardiac symptom
worsening which led them return back to the hospital besides as the routine
appointment. However, 16.25% and 1.25% returned back to hospital by 1 to 3 times,
and 4 to 6 times, respectively. Among those participants who were unexpected to

return back to hospital, 10.62% presented with chest discomfort.
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Table 9: Demographic characteristics; health data of the study participants
(N=160)

Demographic characteristics N %
Number of coronary artery occlusion; Single vessel 48 30.00
Double vessels 64 40.00
Triple vessels 39 24.37
Unknown 9 5.63
Comorbidity*; None 38 23.75
One condition a2 26.25
Two conditions a2 26.25
Three and greater than three conditions 38 23.75

Number of the time returning back to the hospital with cardiac symptom(s)

worsening
No 132 82.50
Yes; 1 -3 times 26 16.25
4 — 6 times 2 1.25
The Cardiac symptom(s)**; Chest discomfort 8 5.00
Dyspnea on exertion 1 0.63
Shortness of breath 1 0.63
Couldn’t lie down 1 0.63
Syncope 1 0.63
Other 1 0.63
2 symptoms 10 6.25
More than 2 symptoms 5 3.12

Note. *hyper-lipidemia, high blood pressure, diabetes, renal disease, heart failure,
peripheral vascular disease, stroke;
**Multiple responses

Most of participant (60.00%) had not any health problem or the limitation

regarding their physical activities while 34.38% had mild problems. Only 5.63% had

serious problem(s) which they stated that against their activities participation. Among
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group of mild problem, the problems were dyspnea on exertion (15.00%), body pain
(14.38%), and chest discomfort (2.5%). Body pain and dyspnea exertion were the
problem of the serious problem group (4.38%, and 1.25%, respectively). As shown in
Table 10.

Table 10: Number of participants who had health problem against the physical

activities participation after hospitalization (N = 160)

Health problem after hospitalization N %
Not at all 96 60.00
Mild 55 34.38
Dyspnea on exertion 24 15.00
Body pain 23 14.38
Chest discomfort al 2.50
Other(s) 4 2.50
Serious 9 5.63
Body pain 7 4.38
Dyspnea on exertion 2 1.25

Characteristics of the study variables

Physical activity was a dependent variable in this current study. Eight
independent variables were categorized into personal factor, i.e. age, gender,
education, comorbidity, symptom distress, subjective experiences of physical activity
self-efficacy for physical activity, and; and environmental factor which was family and
friend support for physical activity. In this part, the characteristics of those variables
would be described as follows;

1) Physical activity of this study focused on all physical activities that

participants did during the last 7 days. Those activities were divided into 4 domains
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which consisted of 12 sub-domains and time spent sitting. The study results
presented into 2 characters; 1) the time spent for those activities and time spent for
sitting (minutes/week), and 2) the activity intensity (MET-minutes/week) and intensity
level (vigorous, and moderate activity intensity, and walking).

Table 11: Descriptive statistics of physical activity, differentiated by time spent
activities (minutes/week) and by activity intensity (MET-minutes/week) (N=160)

Physical Possible Actual Mean  Median IQR Skewness  Kurtosis

activity Range range (SD) (SE=.192) (SE=.381)
Total 0-highest 40- 1361.69  987.50 1800.00 1.105 351
time* possible 4950  (1263.22)
(min/wk.)

Intensity*  0-highest ~ 132- 4703.37  2564.50 6048.00 1.410 1.192

* (MET- possible 21102  (4971.63)

min/wk.)

*12 sub-domains

**11 sub-domains; travelling in a motor vehicle was excluded

As the Guidelines for Data Processing and Analysis of the International
Physical Activity Questionnaire (IPAQ) (www.ipag.ki.se) (Appendix: H) proposed that
the physical activity score can be reported as a continuous measure and “one
measure of the volume of activity can be computed by weighing each type of
activity by its energy requirement defined in METs to yield a score in MET-minutes.

METs are multiples of the resting metabolic rates and a MET-minute is computed by

multiplying the MET score of an activity by the minutes performed”.


http://www.ipaq.ki.se/
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Table 11 demonstrated that the skewness coefficient of the time spent
activity (min/wk.) and of the activity intensity (MET-min/wk.) scores were positively
skewness (1.105, and 1.410, respectively) and the activity intensity (MET-min/wk.)
scores highly peaked as presented as the leptokurtic (1.192). Therefore, the results
presentation of those activity scores were reported by the median value and
interquartile ranges (IQR) as follows; the time spent physical activity ranged between
40 and 4,950 minutes/week with a median value of 987.50 minutes/week (IQR =
1,800.00 min/wk.) and the physical activity intensity ranged between 132 and 21,102
MET-minutes/week with a median value of 2,564.50 MET-minutes/week (IQR = 6,048
MET-min/wk.).

Based on the IPAQ Research Committee Recommendations, majority of the
study participants met the aim, i.e., 43.12% of moderate level and 45.00% of high
level. Only 11.88% was in the low level of activity intensity (Table 12).

Table 12: Level of physical activity as the Recommendations of IPAQ Research
Committee, differentiated by gender (N = 160)

Level of activity intensity (MET-min/wk.)
Low (<600)  Moderate (600-3000) High (>3000)

N % N % N %
Male (N = 102) 12 7.50 36 22.50 54 33.75
Female (N = 58) 7 438 33 20.62 18 11.25

Total (N=160) 19 11.88 69 43.12 72 45.00
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Table 13: Descriptive statistics of the time spent for physical activity (min/wk.)
differentiated by 4 domains of physical activity and sitting time (N = 160)

Physical activity (Min/wk.) (N= 160)
Activity domain

Range Mean SD Median IQR
Work* 0-3360 329.34 614.55 .00 357.50
Transportation® 0-1960 440.72 420.70 275.00 562.50
Domestic* 0-3840 337.78 542.18 115.00 435.00
Leisure-time* 0-1740 253.84 377.53 120.00 295.00
Sitting time 90-5280 1910.59 1020.18  1800.00  1260.00

* Multiple responses

All participants spent their time for sitting (weekday and weekend) between
90 and 5,280 minutes/week, with a median value was 1,800 minutes/week (IQR =
1,260). They spent their time for transportation domain (travelling by motor vehicle,
by cycling, and by walking), for domestic domain, for work domain, and for leisure-
time domain (IQR = 562.50, 435.00, 357.50, and 295.00, respectively). As shown in
Table 13.

The highest activity intensity was the activity of work domain which were
performed by 67 participants (41.87%), with median of 1,813 MET-minutes/week (IQOR
= 5,202.00). The activity intensities of domestic domain were performed by 104
participants (65.00%), with median of  1,135.00 MET-min/wk. (IQR = 2,408.75) and
the leisure-time domain were performed by 118 participants (73.75%), with median
of, and 693.00 MET-min/wk., (IQR = 1.042.50). The lowest activity intensity was the
activity of transportation domain were performed by 153 participants (95.63%), with

median of 594.00 MET-min/wk. (IQR = 792.00). As shown in Table 14.



91

Table 14: Descriptive statistics of the physical activity intensity (MET-min/wk.),
differentiated by 4 domains of physical activity (N = 160)

Activity Activity intensity (MET-min/wk.)
domain* N (%) Range Mean S.D. Median IQR
Work 67 (41.87) 120-17232 3630.20 3849.20 1813.00 5202.00

Transportation** 153 (95.63) 33-6426 1013.03  1161.39 59400  792.00
Domestic 104 (65.00) 30-14460 192197 217931 1135.00 2408.75

Leisure-time 118 (73.75) 33-7038 1308.80  1592.68  693.00 1042.50

* Multiple responses

** 2 sub-domains: by cycling, and by walking

Physical activity was divided into 3 kinds of the intensity which vigorous
activity was assessed by activity performance of work, domestic, and leisure-time
domains. Moderate activity was assessed by activity performance of work,
transportation, domestic, and leisure-time domains whereas walking was assessed by
activity performance of work, transportation, and leisure-time.

Table 15, it illustrated data of each type of activity intensity. Statistics
demonstrated that the majority of participants engaged their physical activities by
walking when travelling (n=153), and on their leisure-time (n = 112). And also
majority participants engaged their physical activities in domestic domain, by
moderate activity intensity both inside the home and in the garden (n = 90, and 82,
respectively). There was small number of participants who had activity in work

domain, i.e., 38 of vigorous intensity, 61 of moderate intensity, and 63 of walking.
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Table 15: Number of participants who participated physical activity in each
domain (N = 160)

Domain Intensity and activity N
Work (N=67) Vigorous 38
Moderate 61
Walking 63
Transportation (N=153) Bicycling 25
Walking 153
Domestic (N=104) Vigorous in the garden/ yard aq
Moderate in the garden/ yard 82
Moderate inside the home 90
Leisure-time (N=118) Vigorous 26
Moderate 35
Walking 112
2) Age

Data in table 4.12 presented that the age range of participants was between
31 and 88 years, with an average age of 62.24 (SD = 10.94) years. The Skewness of
data (.032) was positive and close to zero which indicated that the age of most
participants were in moderate range with normal distribution. The Kurtosis of data (-
.396) was negative that indicated that it was the widening distribution however, it was
reasonably normally distribution.

3) Gender

Majority of participants was male (n = 102, 63.75%), and it was two folds of

female (n = 58, 36.25%). Since gender was the nominal scale, therefore the dummy
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coding was needed. In the analysis process, 1 was equal to male and 0 was equal to
female.

4) Education

Majority of participants finished secondary school or lower (n = 133, 83.13%).
Approximately 16.87 percent finished higher education (n = 27). Since education
level was the nominal scale, therefore the dummy coding was needed. In the
analysis process, 1 was equal to secondary school or lower and 0 was equal to
higher education.

5) Comorbidity

Based on the number of comorbidity, it was divided into 4 groups, i.e. none
of comorbidity, one, two, and three and greater than three comorbidity. The
participant number of each group was similarity. By an average, the participants had
got the greater than one comorbidity. The Skewness of data (.00) indicated that
normal distribution while the Kurtosis of data (-1.311) indicated that it was leptokurtic
with an extremely flat distribution.

Table 16: Descriptive statistics for age, and comorbidity (N=160)

Variable Possible  Actual Mean Median Skewness  Kurtosis
Range range (SD) (S.E.=.192) (S.E.=.381)
Age (years) - 31-88  62.24(10.94)  62.00 032 -.396
Comorbidity 0-3 0-3 1.5 (1.10) 1.50 .00 -1.311%*

6) Symptom distress
Symptom distress was computed by the multiplying with each item between

the frequency of symptom and the severity of symptom. The scores of symptom
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frequency ranged between 0 and 51, with a mean of 13.61 (SD = 11.44, median =
10.00). This set of data, the Skewness (1.134) presented positively and as similar as
the symptom severity scores which the range was between 0 and 50, with a mean of
12.04 (SD = 10.90, median = 10.00). The Skewness (1.135) and the Kurtosis (1.097)
presented positively too. Total score of symptom distress ranged between 0 and
140, the Skewness (2.258) and the Kurtosis (5.581) were extremely positive both
Skewness and Leptokurtic which far from the normal distribution. (Table 22)

The current study, the score of symptom distress of the most participants
(98.75%) was at the low level. Only 1.25% was at the moderate level and none had
a high level.

Table 17: Descriptive statistics for symptom distress, differentiated by distress

level (N=160)

Symptom Possible  Actual

distress range range N % Mean (SD) Median
Low level (0-122) 0-104 158 98.75 19.52 (22.48) 13.50
Moderate level (123-245)  130-140 2 1.25  135.00 (7.07) 135.00

High level (246-368) - - 5 - i

Total (0-368) 0-140 160  100.00  20.96 (25.79) 14.00
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7) Subjective experiences of physical activity

The total scores of the subjective experiences of physical activity ranged
between 12 and 63, with a mean of 38.42 (SD = 9.06, median = 38.00). This set of
data was a normal distribution (Skewness = .063, Kurtosis = .076). The subjective
experience of physical activity score of the majority of participants was at the fair
level (56.25%). Only 1.25% had a high score level.

Table 18: Descriptive statistics for subjective experiences of physical activity,

differentiated by the level of experiences (N=160)

Subjective Possible  Actual

experiences Range range N % Mean (SD) Median
Poor level 12-36 12-36 68 42.50 30.26 (5.22) 31.50
Fair level 37-60 37-58 90 56.25 44.06 (5.53) 43.00
Good level 61-84 61-63 2 1.25 62.00 (1.41) 62.00
Total 12-84 12-63 160 100.00 38.42 (9.06) 38.00

8) Family and friend support for physical activity

The scores of family and friend support ranged between 22 and 93, with a
mean of 51.69 (SD = 11.07, median = 53.00). This set of data, the Skewness (.081)
indicated normal distribution but the Kurtosis of data (-.831) indicated that it was
leptokurtic. (Table 22)

The majority of participants had family and friend support at the moderate

level (50.62%). Only 3.75% had this support in the high level.
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Table 19: Descriptive statistics of family and friend support for physical activity,
differentiated by support level (N=160)

Family and Possible  Actual

friend range range N % Mean (SD) Median
support
Low level 22-51 22-51 73 45.63  34.92(8.504) 35.00
Moderate 52-81 52-81 81 50.62 63.94 (7.86) 65.00
level
High level 82-110 87-93 6 3.75 90.50 (2.08) 90.50

Total  22-110 22-93 160  00.00 51.69 (18.07) 53.00

9) Self-efficacy for physical activity

The total scores of self-efficacy ranged between 0 and 90, with a mean of
47.68 (SD = 23.27, median = 47.00). The Skewness (.054) indicated normal distribution
but the Kurtosis of data (-.647) indicated that it was platykurtic. (Table 4.18) The
majority of the participants had self-efficacy score at the moderate level (49.38%)
while the low level and the high level had been occupied by participants in similarity
number (23.12%, and 27.50%, respectively).

As the self-efficacy score was categorized by obstacle level, the study
presented that sum score of self-efficacy for low obstacle and for moderate level
ranged between 0 and 40, and high level ranged between 0 and 10. The mean of
low, moderate, and high obstacle scores were 22.19 (SD = 10.49), 20.84 (SD = 11.07),
and 4.64 (SD = 2.75), respectively. Self-efficacy for moderate value and low value
were normally skewed (.068 and -.055, respectively) which indicated that the most

participants had a moderate level and a low level of self-efficacy. Moreover, the
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kurtosis of self-efficacy for moderate level and low level had a platykurtic
distribution (-.718 and -.676, respectively). Besides, the self-efficacy for high obstacle
level was highly positive skewed (1.312), which indicated that most of the
participants had a low level of self-efficacy.

Table 20: Descriptive statistics for self-efficacy for physical activity level (n=160)

Self-efficacy Possible  Actual

range range N % Mean (SD) Median
Low level 0-30 0-30 37 23.12 17.00 (9.27) 18.00
Moderate 31-60 31-60 79 49.38 45.54 (8.14) 45.00
level
High level 61-90 61-90 a4 27.50 77.32(9.68) 76.00
Total 0-90 0-90 160 100.00  47.68 (23.27) 47.00

Table 21: Descriptive statistics for self-efficacy for physical activity (n=160)

Self- Possible  Actual N Mean Media Skewness Kurtosis

efficacy Range range (%) (SD) n SE=.192  SE=.381

Low 0-40 0-40 160 22.19  21.00 -.055 -676
obstacle (100)  (10.49)
Moderate 0-40 0-40 160 20.84  20.00 .068 - 718
obstacle (100)  (11.06)
High 0-10 0-10 160 4.64 5.00 1.312 .654

obstacle (100) (2.75)
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Analyses

1) Normality

In preliminary analysis found that the data were not normal distribution both
dependent variable (physical activity) and some of the predictor variables. The
transformation to Logarithm could not correct therefore, the Regression analysis of
the current study turned from Multiple Regression with Enter method to LISREL with
Robust Maximum likelihood estimation

2) Multicollinearity

Regarding the multicolinearity testing stated this issues should not occur if the
correlation of any variable is not greater than .85, the tolerance value (1—R2) were
greater than .10, the variance inflation factor (VIF) values was less than 10, and the
condition index is less than 30 for two or more coefficients in the same dimension
with the value greater than .90 (Hair, et al., 2006). The current study had not any the

evidences of multicollinearity (table 23, Appendix I, respectively).



Table 22: Descriptive statistics for symptom distress, subjective experiences,

family and friend support, and self-efficacy (N=160)

Actual Mean Skewness Kurtosis  Interpre

Variables range (SD) Median (SE=.192) (SE=.381) tation

Symptom 0-140 20.96 14.00 2.258 5.581 Low
Distress (25.79)
Frequency 0-51 13.61 10.00 1.134 1.108
(11.44)
Severity 0-50 12.04 10.00 1N85 1.097
(10.90)
Subjective 12-63 38.42 38.00 063 076 Fair
experience (9.06)
Family and  22-93 51.69 53.00 .081 -.831 Moderate
friend (18.07)
support
Family 12-60 33.87 33.00 -.022 -1.105
support (13.65)
Friend 12-46 17.83 15.50 1.185 .838
support (8.82)
Self- 0-90 47.68 47.00 054 -.647 Moderate
efficacy (23.27)
Physical 132- 4703.37  2564.50 1.410 1.192 High

activity 21102 (4971.63)

99
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Table 23: Correlations between independent variables and physical activity

(N=160)

Variables 1 2 3 a4 5 6 7 8 9
1. Age 1

2. Gender -.136 1

3. Education 243%*% - 166* 1

4. Comorbidity 025 -190* .023 1

5. Symptom distress -037 -216** -006 .243** 1

6. Subjective experiences  -.042 -.056  .071 -164* .341** 1

7. Fam- friend support  -.061 -.003 .056 -.196* .043 266 1

8. Self-efficacy -107 .201* -052 -163* -167* 131 .094 1

9. Physical activity -213* 183* -175* 039 -162* -146 -075 .331** 1

** Correlation is significant at the 0.01 level (2-tailed).

* Correlation is significant at the 0.05 level (2-tailed)

3) Homoscedasticity and linearity

Homoscedasticity refers to the variance of error is the same across all levels
of the independent variables (Hair, et al.,, 2010) which was tested by the visual
examination of the plot of regression of the standardized predicted dependent
variable against the regression standardized residual. Linearity was indicated by the

Residuals scatter plots (Munro, 2005). The current study was reasonably accepted.
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Study results

Table 24: Regression analysis of Physical Activity (1,000 Met) among new
coronary artery disease (CAD) patients after hospitalization with Robust

Maximum likelihood estimation

Predictors b Se t B p-value
Age -.079% 031 -2.51 -0.173 0.013
Gender 556 768 0.72 0.054 0.473
Education -932 1.069 -0.87 -0.070 0.386
Comorbidity 218 392 0.56 0.048 0.576
Symptom distress -.008 013 -0.61 -0.042 0.543
Subjective experiences -.037 .044 -0.85 -0.068 0.397
Family and friend support .006 .006 0.23 0.021 0.818
Self-efficacy 10l ) .055 3.48 0.256 <0.001

Dependent Variable: Physical Activity (1,000 Met) R2 = 0.135, x2= 0, df=1, p=1.00

*p < 0.05, * p < 0.01

Table 25: Parsimonious regression model of Physical Activity (1,000 Met) among
new coronary artery disease (CAD) patients after hospitalization with Robust

Maximum likelihood estimation

Predictors b Se t B p-value
Age -.087** .033 -2.61 -0.192 <0.01
Self-efficacy .056** .014 3.99 0.261 <0.001

Dependent Variable: Physical Activity (1,000 Met) R® = 0.116, )= 3.49, df=7, p= 0.836

*p < 0.05,* p < 0.01
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The correlation among all variables presented in Table 23. There were five of
eight variables had a significant correlated to PA. 1) Age had a significantly negative
correlated to PA (r = -.21; P<.01). Self-efficacy had a significantly positive correlated

to PA (r = .33; p<.01). Gender had a significantly positive correlated to PA (r = .18;

p<.05). Education had a significantly negative correlated to PA (r = -.18; p<.05).

Symptom distress had a significantly negative correlated to PA (r

-.16; p<.05).
Comorbidity, Subjective experiences of PA, and Family and friend support for PA had
correlation to PA but not significant (r = .04, -.15, and -.08, respectively). The overall
regression equation is shown in Table 24. The R® (135) s presented, and the
predicted equation as follows;

Equation: Raw score

Physical Activity’ = -.079age* + 0.556gender - 0.932education + 0.218comorbidity -
0.008symptom distress -0.037subjective PA experiences + 0.006family and friend
support + 0.055self-efficacy**

Equation: Standardizes score

Z’physical activity = '0-173Z*age + 0-054gender - O-O7ozeducation i 0-048Zcomorbidity 'O-Oq‘zzsymptom

*%
distress '0-0685ubjective PA experiences + O-OZIZfamily and friend support +0.2567 self-efficacy



CHAPTER V
DISCUSSIONS, IMPLICATIONS, AND RECOMMENDATIONS

This chapter discussed the study findings which included the conclusion,
discussion, implications, and recommmendations for future research.
Conclusion

The purposes of this descriptive cross-sectional study were to investigate the
physical activity (PA) and to identify the predictable factors of PA among new
coronary artery disease (CAD) patients. Participants were drawn from 10 tertiary
hospitals and selected by randomized proportional sampling of all regions of
Thailand. Data were collected by using self-reported questionnaires, i.e. Demographic
questionnaire, Symptom frequency and symptom distress scale (SFSDS), Subjective
physical activity experiences scale (SPAES), Family and friend support for physical
activity scale (FFSPAS), Self-efficacy for physical activity scale (SEPAS), and
International physical activity long form (IPAQ-L form). The instruments had content
validated by experts and tested for reliability. The Cronbach’s alpha coefficients
were 0.96, 0.72, 0.93, 0.97, and 0.63, respectively. Data were analyzed by descriptive
statistic i.e., percentage, range, mean, standard deviation, median, interquartile range
(IQR), and the LISREL with Robust Maximum likelihood estimation.

Results

The participants, 63.75% were male, 63.75% had age range between 50 and
69 years, 83.13% completed secondary school or lower, 94.37% lived with their
family, 58.75% had adequate incomes and 23.75% had for savings. The majority

knew their
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number coronary vessel disease and had comorbidity, 94.37%, and 76.25%,
respectively. They had an overweight (24.37%) and obesity (33.75%), 36.88% had
normal BMI and only 5.00% had low BMI. The waist circumference more than upper
limit was found in 24 males (15.00%) and 27 females (16.87%).

All participants admitted and underwent their first coronary angiogram and
86.87% perceived health information before hospital discharge but only 18.13% of
all had participated in cardiac rehabilitation program. After hospitalization, 82.50%
had not any health problem but 16.25% had cardiac symptom(s) worsening which
led them returning back to hospital before the appointment with the most
frequency of 1 to 3 times. The most cardiac symptom was chest discomfort (5.00%).
Regarding to health problem or the limitation against their physical activity
participation found that 60.00% had not any problem, 34.38% had mild problem(s)
and only 5.63% had serious problem(s). Dyspnea on exertion (15.00%) was the main
of mild problem and body pain was also the main of problem of both mild problem
(14.38%) and serious problem (4.38%).

Most participants (81.25%) were not the sportsman. There were 18.75% of
sportsman and only 3.12% of this group had regularly performed physical activity.
The routine activities of participants were related to standing or walking (46.88%),
sitting (39.37%), and extreme force performing only 13.75%.

The median and IQR of time spent activities and activity intensity in our
participants were 987.50, and 1,800.00 minutes/week (Skewness = 1.105, S.E. = .192,
Kurtosis = .351, S.E. = .381), and 2,564.50, and 6,048.00 MET-minutes/week (Skewness

= 1.410, S.E. = .192, Kurtosis = 1.192, S.E. = .381), respectively. (Table 11)
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Participants spent their time for sitting more than other activity (median =
1,800.00, IOR = 1,260.00 minutes/week) and spent their time in the domain of
transportation, domestic, work, and leisure-time (IQR = 562.50, 435.00, 357.50, and
295.00, respectively). (Table 13)

Regarding physical activity intensity, the highest intensity was work domain
(median = 1,813.00, IOR = 5,202.00 MET-minutes/week) followed by domestic,
leisure-time, and transportation domains (median = 1,135.00, = 693.00, and = 594.00,
IQR = 2,408.75, = 1,042.50, and 792.00 MET-minutes/week, respectively). (Table 14)

From the IPAQ Research Committee Recommendations, majority of
participants met the aim of recommendation i.e., 45.00% had a high level and
43.12% had a moderate level of activity intensity (> 3,000 and 600 - 3,000 MET-
min/wk., respectively). Only 11.88% did not meet the aim (< 600 MET-min/wk.).
(Table 12) All participants performed walking as the main of their activities and
performed other activity domains as follows: transportation (N = 153), leisure-time (N
= 118), domestic (N = 104), and work (N = 67) (Table 15).

Predicting factors to physical activity

There were five out of eight variables had a significant correlated to physical
activity. 1) Age had a significantly negative correlated to physical activity (r = -.21; p
<.01). 2) Self-efficacy had a significantly positive correlated to physical activity (r =
.33; p <.01). 3) Gender had a significantly positive correlated to physical activity (r =
.18; p <.05). 4) Education had a significantly negative correlated to physical activity (r
= -.18; p <.05). 5) Symptom distress had a significantly negative correlated to physical

activity (r = -.16; p <.05).
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Comorbidity, subjective experiences of physical activity, and family and friend
support for physical activity had correlation to physical activity but not significant (r =
.04, -.15, and -.08, respectively). The overall regression equation is shown in Table 24.
The R* was 0.135 and the predicted equation, raw score and standard score as
follows;

Physical Activity” = -.079age* + 0.556gender - 0.932education + 0.218comorbidity -
0.008symptom distress -0.037subjective PA experiences + 0.006family and friend
support + 0.055self-efficacy™*

Z’physical activity = '0-173Z*age + 0'054gender ~ O~O7ozeducation + O~048Zcomorbidity 'QOqZZsymptom

*
distress _0-068subjective PA experiences + OOZlZfamily and friend support + 0.2567 *self—eﬁ‘icacy

Discussion

Participants were new CAD patients in their older adults who had age range
between 50 and 69 years. Most of them were male, lived with their families and had
adequate incomes. They also knew the severity of their disease and perceived health
information. Even though they had comorbidity and health problems, they still
performed physical activity in moderate to vigorous activities at moderate to high
level. Their physical activities mostly related to standing or walking in all activity
domains. The intensity of activity was highest in work domain, followed by domestic,
leisure-time and transportation. The results of current study revealed some factors
determined the physical activity performing.

Age had a significantly negative correlated to physical activity (r = -.21; p <
.01), similar to the study in myocardial infarction patients (Stahle, Lindquist, &
Mattsson, 2000). There was a significant difference of mobilization and exercise

capacity between cardiac patients who were younger and older. Cardiac patients
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who were older had reduced exercise capacities and more limitations in mobility and
had a higher rate of disability than younger cardiac patients (Yates, Price-Fowlkes, &
Agrawal, 2003).

Gender had a significantly positive correlated to physical activity (r = .18; p <
.05). Gender had an impact on physical activity performance. Male patients (n = 54)
had a high level of activity intensity which was greater than female patients (n = 18).
(Table 12) This finding is congruence to the study of Yates and others (2003) which
revealed the female patients tended to report lower level of their activities and
higher level of disruption in function ability while men had a higher baseline of an
activity level and a higher exercise capacity than women. Also the study among heart
disease patients after hospitalization, it was found that men were more active than
women (Reid et al,, 2006), and had more exercise intention and motivation with
exercise planning (D'Angelo & Reid, 2007). As the walking is a basic of usual physical
activity After hospitalization, majority of patients with myocardial infarction (80.00%)
had their footsteps per day unmet criteria of health benefit (Brandstrom et al., 2009).
However, after hospitalization male patients performed their physical activity less
than they did before they were diagnosed (Huijbrechts et al., 1997).

Self-efficacy had a significantly positive correlated to PA (r = .33, p <.01).
Self-efficacy reflects one’s confidence in the ability to perform a behavior in a given
situation (Bandura, 2001). There is substantial empirical support for the premise that
people’s confidence in their ability to enact a behavior positively predicts
subsequent behavior and that successful enactment increases people’s confidence
in their behavior (Bandura, 2001). A study of Yang, and Kim Kang et al. (2010) on

health behaviors in patients with CAD found that cardiac self-efficacy significantly
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affected health behaviors, and had the greatest effect on health behaviors.
Additionally, D'Angelo and Reid (2007) studied an exercise behavior change regulation
in patients with heart disease shown that self-efficacy strongly relevant to exercise
intentions and motivation to exercise planning.

Education had a significantly negative correlated to physical activity (r = - .18;
p <.05). Even though, education had a correlation with physical activity among CAD
patients (Reid et al., 2006) but another study stated that level of education was not
associated with exercise among CAD patients in cardiac rehabilitation program (Petter,
Blanchard, Kemp, Mazoff, & Ferrier, 2009). Female patients with CAD who had low
educational attainment had a higher significant drop-out rate of cardiac rehabilitation
program than male patients (Brezinka & Kittel, 1996). Information were given at the
hospital could provide knowledge and change their attitude to physical activity. The
changing attitude was also a factor to maintain their physical activity (Stahle et al,
2000). The current study, majority participants (83.13%) completed secondary school
or lower but found that only 11.889%, physical activity intensity were at low level
which unmet the aim of Recommendation. During three months after hospitalization
might be the chance for informal learning by observation and by themselves.
Because of more than a half the study participants (63.50%) were 50 - 69 years
although 81.87% did not participated in cardiac rehabilitation program but 86.87%
were received health information before hospital discharge.

Symptom distress had a significantly negative correlated to physical activity (r
= -.16; p <.05). Physical symptom distress inhibited to perform activities (Yates et al,,
2003). Thai CAD patients (24.4%) afraid their exercise might lead to chest pain

(Tammatisthan, 2000), and they did not exercise because they were tired, had a
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headache or felt faint (Saiseesub, 2000). Symptom distress was a subjective symptom
and defined as the barriers to perform physical activity and might lead to fearful or
lack of interest and desire to engage in activity (Yates et al,, 2003). Heart disease
patients did not exercise after hospitalization because their physical symptoms (Darr
et al,, 2008), some patients experienced with chest pain (Tammatisthan, 2000),
tiredness, headache or felt fainting after exercise (Saiseesub, 2000). The current study
98.75% of participants had a low level of symptom distress. The possible range of
total score was 0 to 368 but the actual range was 0 to 140 (Table 17), and the mean
score of symptom frequency and symptom severity were 13.61 (SD = 11.44) and
12.04 (SD = 10.90), respectively.

The other factors were not correlated to physical activity. Comorbidity (r =
.04) was defined as the concurrent presence of two or more medically diagnosed
diseases in the same person (Singh et al., 2008). From a study review (Petter et al,,
2009) indicated that an intrapersonal factor (i.e. fewer comorbidities, less severe
cardiac illness) related to increase exercise level, similar to our study. Our
participants had overweight and obesity (58.12%). They increased health problem
after hospitalization but they still performed physical activity in moderate to vigorous
activities at moderate to high level. However, comorbidity was a factor of physical
inactivity (Darr, Astin, & Atkin, 2008) and also was a risk of disability and mortality but
from a study of health behaviors in patients with CAD (Kang, Yang, & Kim, 2010) the
study results did not mention any comorbidity among those patients. The current
study found participants who had not any comorbidity and had three and greater

than three conditions were 23.75%, equally. As the participants who had one
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condition of comorbidity and who had two conditions of comorbidity were 26.25%,
equally. (Table 9)

Subjective experiences of physical activity (r = -.15) had a positive
relation with PA but did not meet statistical significance. The correlation between
subjective experiences was varied among the studies. Some CAD patients thought
that vigorous exercise was unnecessary and CAD patient could not have done
anything to prevent it (Darr et al.,, 2008). The first episode of myocardial infarction
patients after hospitalization had feeling of disability and anxiety (Huijorechts et al,,
1997). While another reported that activity-related affect positively related to
exercise behavior (Namphonkrung, 2004). And other one study reported well-being,
body and mind, comfort and health related to PA (Stahle et al, 2000). The
participants of this study, 81.25% were not sportsman and had never done any of
competitive games or sports at all. In addition, only 5 of 30 who were sportsman still
had regularly performed their physical activities, 8 of 30 had irregularly performed
their physical activities, and 17 of 30 had given up their physical activities at all.
(Table 8)

Family and friend support for physical activity had positive correlation to
PA but not significant (R = -.08). This predicting factor was varied result of correlation,
similar to subjective experiences of physical activity. In myocardial infarction patients,
the support from a physical active partner and the good information at hospital were
the important factors for inducing physical activity (i.e. intention to maintain the
physical fitness) and for continuing to be physically active (Stahle et al.,, 2000). From
a study review (Petter et al, 2009) indicated that the confidence in cardiac

rehabilitation staff to assist in performing exercise behaviors were not associated with
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exercise. Among patients who received education or exercise consultation sessions
reported higher exercise levels and also patients who received more social support
reported higher exercise levels whereas marital status and subjective norm (i.e.
perceived social pressure to engage in exercise) were not related to exercise.
Moreover, this review indicated that higher perceived behavioral control (i.e.
perceived ease of participating in exercise) related to increase exercise. The
participants of this study, majority (94.37%) lived with family. The mean score of
family support were higher than of friend support (33.87, SD = 13.65; and 17.83, SD =
8.82, respectively). (Table 22) Total score of family and friend support indicated that
50.62% had a moderate level and 45.63% had a low level. (Table 19) Because of the
disease of coronary artery might produce the threaten feeling both patients and
family member. Moreover, this was the first experience with CAD diagnosis which was
the first experience among participants and also among the participants’ family
member too. Thus, those family members might not encourage patients to perform
the physical activities.

Finally, the study results presented that among new coronary artery disease
patients after hospitalization, personal factor i.e., age, gender, education, symptom
distress, and self-efficacy effected to physical activity performance more than the
support from family and friend. Age, gender, education, comorbidity, symptom
distress, subjective experience of physical activity, family and friend support for
physical activity, and self-efficacy could predict physical activity among new coronary
artery disease patients after hospitalization (r = .135).

Equation (raw score);
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Physical Activity’ = -.079age* + 0.556gender - 0.932education +
0.218comorbidity -0.008symptom distress -0.037subjective PA experiences +
0.006family and friend support + 0.055self-efficacy**

Equation (standardized score);

Z’physicat activity = 'O~173Z*age + O~054gender - O~O7OZeducatiom + O~0482comorbidity -

O‘O4zzsymptom distress 'O~O68subjective PA experiences + O~021Zfamily and friend support + O~256Z**self—

efficacy

Implications to nursing

1) Emerging of specified knowledge to explain the phenomena of physical
activity among new CAD Thai patients after hospitalization.

2) Health care providers with multidisciplinary team and policy makers can
use this finding developed scientifically guidelines to promote physical activity policy
to support and encourage the health promotion of CAD patients.

3) The study findings will encourage nurses and researchers to develop
further intervention to enhance the engagement in PA among new CAD patients.

4) Female monitoring after hospitalization will promote the daily physical
activity.

Limitation of the study
1. Characteristics of participants, as follows,
1.1 Number of male was greater than of female for 2 folds,
1.2 Twenty-five percent (n = 40) of participants, the age ranged 70 to
88 years,
1.3 Majority of participants (83.13%) completed secondary school or

lower.
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2. Unable access all of the official reports of each the participants, i.e., report
of angiography and exercise stress test.
Recommendations for future research

1. To explore perspectives on PA and leisure-time PA or PA under taken
during non-work time assessing a cross-sectional study CAD patients with nearly
diagnosis, and with the patients who had got CAD diagnosis.

2. To determine daily PA patterns among CAD patients by accelerometer and
to estimate total energy expenditure (TEE) and PA related - energy expenditure in
daily living conditions.

3. To compare self-reported and objectively measured PA (pedometer,
accelerometer) among a cohort study of CAD patients at multiples time points during

after hospitalization in six months and twelve months.
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APPENDIX C
List of the Cardiac Center/hospital
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Outlook Print Message Page 1 of 2

Re: Ask for permission: the Symptom Frequency and
Symptom Distress Scale

From: Kimberley Mitchell (KMMitchell@RRC.CA)
Sent: Saturday, April 13, 2013 6:38:41 AM
To: suchada raungratanaamporn (sucha_cr@hotmail.com)

No problem at all. I think you can get the items from it in the
article I published in the Canadian Journal of Nursing research.
Naturally you will acknowledge me in all writings about your
translation.

Good luck with your work

Kim Mitchell McCormick
Red River College

Kim Mitchell RN MN

Nursing Instructor

Red River College

C608-2055 Notre Dame Ave.
Winnipeg, Mb Canada R3H 0J9

Sent from my iPhone

On 2013-04-12, at 5:11 PM, suchada raungratanaamporn
<sucha_cr@hotmail.com<mailto:sucha_cr@hotmail.com>> wrote:

Suchada Raungratanaamporn

Faculty of Nursing, Chulalongkorn University
Boromarajonani Srisatapat Building, Floor 1lth

Rama 1 Road, Pathumwan, Bangkok 10330

Thailand

Cell phone: (+66)819105710

Email: sucha cr@hotmail.com<mailto:sucha_cr@hotmail.com>

April 13th, 2013

Dear Kim M. McCormick

Red River College,
C608-2055 Notre Dame Ave,
Winnipeg, Manitoba, Canada
MB R3H 019

Dear McCormick:

My name is Suchada Raungratanaamporn and I am a PhD student in
Faculty of Nursing at Chulalongkorn University, Bangkok, Thailand.
The title of my PhD dissertation is “Predicting factors of physical
activity among new coronary artery disease patients after
hospitalization”. My advisers are Assoc. Prof. Dr.Jintana Yunibhand
and Assist. Prof. Dr. Chanokporn Jitpunya.

T am develAanina mu Aiceartatinn nrannceal and T hawve Adecided tn nae

https://bay169.mail.live.com/mail/PrintMessages.aspx?cpids=1ac5462d-a3ca-1 1e2-8f7... 20/6/2556
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Outlook Print Message Page 2 of 2

the Symptom Frequency and Symptom Distress Scale developed by you
and your colleagues. Your questionnaire is very useful instrument
to measure the symptom distress which is one of variable included
in my study.

The Symptom Frequency and Symptom Distress Scale will be translated
into Thai language. The process of translation will be followed by
the step of the Language Institute of Chulalongkorn University.
Then, some of the items might be adapt to increase the situational
relevancy for adult patients with coronary artery disease in my
study under supervision of experts and my Dissertation advisors.
Therefore, I would like to ask your permission to translate the
Symptom Frequency and Symptom Distress Scale and then use this
scale to data collection for my study.

Thank you very much in advance. I’'m looking forward to hearing from
you.

Sincerely yours.
Suchada Raungratanaamporn

Suchada Raungratanaamporn, MNS (Adult Nursing)
Candidate PhD student,

Faculty of Nursing, Chulalongkorn University,
Bangkok 10330, Thailand.

https://bay169.mail.live.com/mail/PrintMessages.aspx?cpids=1ac5462d-a3ca-11e2-8f7... 20/6/2556
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Outlook Print Message Page 1 of 2

Re: Ask for permission: the Subjective Physical Activity

Experiences Scale

From: McAuley, Edward (emcauley@illinois.edu)
Sent: Saturday, April 13,2013 9:32:09 PM
To: suchada raungratanaamporn (sucha_cr@hotmail.com)

Permission granted.
Sent from my iPad

On Apr 12, 2013, at 6:22 PM, "suchada raungratanaamporn" <sucha_cr@hotmail.com> wrote:

Suchada Raungratanaamporn

Faculty of Nursing, Chulalongkorn University
Boromarajonani Srisatapat Building, Floor 1t
Rama 1 Road, Pathumwan, Bangkok 10330
Thailand

Cell phone: (+66)819105710

Email: sucha_cr@hotmail.com

April 13t 2013
Dear Dr McAuley
Department of Kinesiology at the University of Illinois

Dear Dr. McAuley:

My name is Suchada Raungratanaamporn and I am a PhD student in Faculty of
Nursing at Chulalonkorn University, Bangkok, Thailand. The title of my PhD
dissertation is “Predicting factors of physical activity among new coronary artery
disease patients after hospitalization”. My advisers are Assoc. Prof. Dr.Jintana
Yunibhand and Assist. Prof. Dr. Chanokporn Jitpunya.

I am developing my dissertation proposal and I have decided to use the Subjective
Physical Activity Experiences Scale developed by you and your colleagues. Your
questionnaire is very useful instrument to measure the self-efficacy for physical
activity which is one of variable included in my study.

The Subjective Physical Activity Experiences Scale will be translated into Thai
language. The process of translation will be followed by the step of the Language
Institute of Chulalongkorn University. Then, some of the items might be adapt to
increase the situational relevancy for adult patients with coronary artery disease in my
study under supervision of experts and my Dissertation advisors.

Therefore, I would like to ask your permission to translate the Subjective Physical

Activity Experiences Scale and then use this scale to data collection for my study.

Thank you very much in advance. I'm looking forward to hearing from you.

https://bay169.mail.live.com/mail/PrintMessages.aspx?cpids=e574b808-a446-11e2-8ef... 20/6/2556
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Outlook Print Message Page 2 of 2

Sincerely yours.
Suchada Raungratanaamporn

Suchada Raungratanaamporn, MNS (Adult Nursing)
Candidate PhD student,

Faculty of Nursing, Chulalongkorn University,
Bangkok 10330, Thailand.

https://bay169.mail.live.com/mail/PrintMessages.aspx?cpids=e574b808-a446-11e2-8ef... 20/6/2556
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RE: Ask for permission: the Social Support from Family
and Friend for Exercise Survey

From: Sallis, Jim (jsallis@ucsd.edu)

Sent: Sunday, April 14, 2013 3:43:40 AM

To: suchada raungratanaamporn (sucha_cr@hotmail.com)

Cc:  Assoc.Prof.Dr.Jintana Yunibhand (yuni_jintana@hotmail.com); a.a5.2unns 3a
fleyeyn CU (jchanokp@hotmail.com); Geremia, Carrie (cgeremia@ucsd.edu)

Suchada,

Thank you for the nice letter. It was good to be reminded of how this social support scale has been
used in Thailand. You have permission to use this measure or any others posted on my website.

| see that the Thai version of the social support measure is not posted on my website. Are you able
to contact Mr.Thanee Kaewthummanukul and ask him to arrange with Carrie Geremia to post the
Thai version? This would make the measure available to more investigators. Carrie is copied on this
email.

Best wishes with your study.

Jim Sallis

James F. Sallis, Ph.D.

Distinguished Professor of Family and Preventive Medicine
Chief, Division of Behavioral Medicine

University of California, San Diego, mail code 0824
Director, Active Living Research

3900 Fifth Avenue, Suite 310

San Diego, CA 92103

ph: 619-260-5535; fax 619-260-1510

Email: jsallis@ucsd.edu ; Website: http://sallis.ucsd.edu/

I CAN'T KEEP UP! DON'T ASSUME | WILL READ YOUR EMAIL

https://bay169.mail.live.com/mail/PrintMessages.aspx?cpids=cfob20d3-a47a-11€2-98e... 20/6/2556
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www.activelivingresearch.org

Like us on Facebook fJ = View our videos on You (T[T

From: suchada raungratanaamporn [mailto:sucha_cr@hotmail.com]

Sent: Friday, April 12, 2013 4:02 PM

To: Sallis, Jim

Cc: Assoc.Prof.Dr.Jintana Yunibhand; a.as.2unws 3aileyeyn CU

Subject: Ask for permission: the Social Support from Family and Friend for Exercise Survey

Suchada Raungratanaamporn

Faculty of Nursing, Chulalongkorn University

Boromarajonani Srisatapat Building, Floor 1 1t
Rama 1 Road, Pathumwan, Bangkok 10330
Thailand
Cell phone: (+66)819105710
Email: sucha_cr@hotmail.com
April 13th, 2013
Dr. James F. Sallis
Department of Psychology
San Diego State University
3900 Fifth Avenue, Suite 310

San Diego, CA 92103

Dear Dr. Sallis:
My name is Suchada Raungratanaamporn and I am a PhD student in Faculty of Nursing at

Chulalongkorn University, Bangkok, Thailand. The title of my PhD dissertation is “Predicting
factors of physical activity among new coronary artery disease patients after hospitalization”.

https://bay169.mail.live.com/mail/PrintMessages.aspx?cpids=cfob20d3-a47a-11e2-98e... 20/6/2556
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My advisers are Assoc. Prof. Dr.Jintana Yunibhand and Assist. Prof. Dr. Chanokporn
Jitpunya.

I am developing my dissertation proposal and I have decided to use the Social Support from
Family and Friend for Exercise Survey developed by you and your colleagues. Your
questionnaire is very useful instrument to measure the supporting from family and friend
which is one of variables included in my study.

The Social Support from Family and Friend for Exercise Survey was translated into Thai
language by Mr.Thanee Kaewthummanukul while he was a doctoral student in University of
Alabama at Birmingham. He received permission from you to translate and use the scale then
Mayuree Leethong-in while she was a doctoral student in Faculty of Nursing at Chulalonkorn
University, asked for permission from you to use this instrument in Thai version and she
received permission from you too.

Therefore, 1 would like to ask your permission to use the Social Support from Family and
Friend for Exercise Survey in the Thai version by Mayuree Leethong-in and to adapt some of
the items to increase the situational relevancy for adult patients with coronary artery disease in
my study.

Thank you very much in advance. ’'m looking forward to hearing from you.

Sincerely yours.

Suchada Raungratanaamporn

Suchada Raungratanaamporn, MNS (Adult Nursing)

Candidate PhD student,

Faculty of Nursing, Chulalongkorn University,

Bangkok 10330, Thailand.

https://bay169.mail.live.com/mail/PrintMessages.aspx?cpids=cf9b20d3-a47a-11¢2-98e... 20/6/2556
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RE: Ask for permission: the Self-efficacy for Exercise

Scale

From: Resnick, Barbara M. (Resnick@son.umaryland.edu)

Sent: Saturday, April 13, 2013 8:00:01 AM

To:  suchada raungratanaamporn (sucha_cr@hotmail.com)

Cc:  Assoc.Prof.Dr.Jintana Yunibhand (yuni_jintana@hotmail.com); a.a5.2quAns 36
fleyeun CU (jechanokp@hotmail.com)

feel free to use this as you desire and adapt as appropriate. Best of luck. Barb

From: suchada raungratanaamporn [sucha_cr@hotmail.com]
Sent: Friday, April 12, 2013 7:07 PM

To: Resnick, Barbara M.

Cc: Assoc.Prof.Dr.Jintana Yunibhand; a.as.2uaws 3aileyeyr CU
Subject: Ask for permission: the Self-efficacy for Exercise Scale

Suchada Raungratanaamporn
Faculty of Nursing, Chulalongkorn University
Boromarajonani Srisatapat Building, Floor 1 1th
Rama 1 Road, Pathumwan, Bangkok 10330
Thailand
Cell phone: (+66)819105710
Email: sucha_cr@hotmail.com
April 131, 2013
Dr.Barbara Resnick
University of Maryland School of Nursing
655 West Lombard Street, Room 375,
Baltimore, MD 21201.

Dear Dr. Resnick:

My name is Suchada Raungratanaamporn and I am a PhD student in Faculty of Nursing at
Chulalongkorn University, Bangkok, Thailand. The title of my PhD dissertation is “Predicting
factors of physical activity among new coronary artery disease patients after hospitalization”. My
advisers are Assoc. Prof. Dr.Jintana Yunibhand and Assist. Prof. Dr. Chanokporn Jitpunya.

I am developing my dissertation proposal and I have decided to use the Self-efficacy for Exercise
Scale developed by you and your colleagues. Your questionnaire is very useful instrument to
measure the self-efficacy for physical activity which is one of variables included in my study.

The Self-efficacy for Exercise Scale was translated into Thai language by Ms.Teeranut
Harnirattisai while she was a student at School of Nursing, University of Missouri. She
received permission from you to translate and use the scale then Mayuree Leethong-in while she
was a doctoral student in Faculty of Nursing at Chulalonkorn University, asked for permission from
you to use this instrument in Thai version and she received permission from you too.

Therefore, I would like to ask your permission to use the Self-efficacy for Physical Activity Scale in
the Thai version by Mayuree Leethong-in and to adapt some of the items to increase the situational
relevancy for adult patients with coronary artery disease in my study.

Thank you very much in advance. I'm looking forward to hearing from you.

https://bay169.mail.live.com/mail/PrintMessages.aspx?cpids=721a8c4b-a3d5-11e2-ab0... 20/6/2556
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Sincerely yours.
Suchada Raungratanaamporn

Suchada Raungratanaamporn, MNS (Adult Nursing)
Candidate PhD student,

Faculty of Nursing, Chulalongkorn University,
Bangkok 10330, Thailand.

https://bay169.mail.live.com/mail/PrintMessages.aspx?cpids=721a8c4b-a3d5-11e2-ab0... 20/6/2556
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Dear colleague,

Welcome to the website for the International
Physical Activity Questionnaire. Here you will
find information about the use of the
questionnaire and links to the questionnaire
itself, in multiple languages.

This physical activity questionnaire is publically
available, it is open access, and no permissions
are required to use it. So we encourage any
researchers to use it where it will be an
appropriate measure of physical activity,
particularly in large population studies or in the
context of physical activity surveillance for which
this measure was designed.

Regarding Scoring of the IPAQ: Over the past 10
years, we have had many requests that have
asked for support with the IPAQ algorithm or
scoring protocol, and other methodological
issues. For many years a group of four or five of
us that initially developed and tested the IPAQ
measure have responded to all these enquiries,
but the volume of them has continued to increase
in recent years. Most of the requests come from
students or graduates doing pieces of research
using the IPAQ, and where students are able to
ask a local senior researcher for help, particularly
one with physical activity experience or a local
biostatistician, they usually find that the scoring
problems can be resolved.

After many hundreds of such enquiries we have
decided that we have served the IPAQ measure
and its development well, but that we no longer
can provide the individual support to answer all
these queries, and we would prefer to refer
students to their local statisticians and physical
activity experts. We are happy to collaborate in
IPAQ projects that answer innovative and
population-focused research questions, but it is
difficult for us to continue to provide an un-funded
advisory service.

It's not that we don'’t want to help, it's just that we
don’t have the time to answer each of these
requests individually in the detail that they
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require. We think that the IPAQ measure
protocols are reasonably straight forward and
most researchers manage to use them , but if
you have continuing problems, please consult
your local research experts.

We hope that IPAQ is a useful measure for you,
and one that meets your needs,

Yours sincerely,

The IPAQ group
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APPENDIX E
List of the experts



List of the experts

Professor Rungroj Krittayaphong, M.D.

Head of Division of Cardiology, Department of Medicine,
Faculty of Medicine Siriraj Hospital, Mahidol University
Colonel, Assistant Professor Patrawut Intarakemhang, M.D.
Department of Rehabilitation Medicine,

Phramongkutklao College of Medicine

Piyanuj Ruckpanich, M.D.

Physical Medicine and Rehabilitation, Cardiac Rehabilitation (Heart),

Perfect Heart Institute, Piyavate Hospital, Bangkok

Assistant Professor Premchit Charoenkul

Physical Therapy Unit, Department of Orthopaedic Surgery,
Faculty of Medicine Siriraj Hospital, Mahidol University
Assistant Prof. Saovaluck Jirathummakoon

Department of Fundamental Nursing,

Faculty of Nursing, Mahidol University

Lect. Dr Sarinrut Sriprasong

Department of Medical Nursing,

Faculty of Nursing, Mahidol University

Ms. Phermsuk Ua-Aree

Cardiac Rehabilitation Unit, Ramaihibodi Hospital
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APPENDIX F

Physician Information and Research Assistant Information sheet



& ¢ v v
!9ﬂa'1ﬁ'lﬂl§]~1!lﬂ7lﬂm"l9‘l‘1‘ll

383 veeyg Aty s wdeyanisitenndihofieglunsquavesyin
Aoy unndidrwes 14iho sanasadealanavim

a

iipadae AnuLegaen Bessauduns idanangasnennamansguiudia asgnea
mand poanssiumIMds Masduiumsiudeyalsznoumeihquiinusizes “ivinng
msiinenssunenevesdilelsanasadenialeselmindssmihennlsmenna”  agudledis
Bk Sy 9o, 1 : v ¢ aw &4 4 aa
dudihenlasumsquasnunavim  agilseasvesmsiseasadimefnuimsiinenssumane
uaziladeinnemsinenssumemevesdihelsanasadonialeselmigasanfenusnnds
° ' aa ' v A aa v & a o
$mihennlsmenna dsz Teminmadne 1d5uAedeyanisiifenssumemonaziledoiinoadesiy

= e T
msfifenssumenmelugihonguil
3 v o 3 9 2 o av Y Yo

manudeyai lasmsaeunuuaeuny  Tasmsinudeyaszisunasninlnssmsiselasy
mseyliAnInAmnsTMInsIseluauuds newnadeitozdseseiediunsumsasie
aa_ o A o ' o & o o ' o a1
Fiedelsanasadearalvlasmsldmoaauialengudlsaialed lusae 12 ddaminrmm wams

g A a A o d A A Y. Y1 Aawu

ATIWWUNMSQARUMSBRULALYBIHaBAEEAI 1 nammsnaendiledilugside
exnainsio Wudiholsavasadesirleswlmi lifinamiadndmemssuiduna yanauaz

4 ' a 1 aw o '3 [
aowi hlsamnIng sw@ounmningld wastudidiiiudsnisvemains naminsiaeen
anmafhudsnddwermaiing fe dudiheildsumsinulsanasadenialilasmsida 185y

an_ v 1 a Y a M o ad o a ) Yo a a s
msatehiilgmandalmselinnuAadndneriuialigdesldsumsaanuguasiniaunnd
wiadhsumssmuntudiholuveslsawenna
Yy v

fiwdvmmainsluassiidudihonn  Tsmennading  Tswewnaddinea
Tsawennawszuangndn  Tsanemnatlozon  Tsswennagiinaegaves  Tsswernasssumans
waunszfosd Tsswennaumswuasdoddnl Tsamewnaumnsunssisdan Tsswenniayays

; o ) v a ) Ao

uaglsanennagsginil manudeyaldnanlsznm 3 Mou wiEudnilszinaufeuiunny 2556
wnhee Idnguiedensumudesns

Q a & v 4
NLSUumma'n‘imlmﬂﬂiﬂ‘lnmmﬂqmﬂw

=) o o Y
U'Nqﬁﬂﬂ'l LIDITAUDUNT {IWY
Hdandngaswernamansquaein

AugNeamans ynasnseiminndy

163



Muuzihdmiugyeidy
1. msdadendibaduihudinAdwermaing §iwidvermaiasie filaeselninldiuns
aa o 1 o o 4 o M Yo @
Fiedvindulianasaideaale Tasnsasisaduialedeers 1afunseli185un1sSnudae
@ - o vy o aa o 91 o 19 1
Waamsnavasadeninlaf 18 nasmsasieidedediheeennin lsawenandulegiim dasmu
] 4
@ounsniindulilogihunieszning 10 - 14 danindmswiniiulsanaeaidearialeil fil
@ ¥ 1 a a v VY 4y 1a a a ' &
FanandeslifinnuRatndnmensiuddunm yarasazaaui lifinnudailndmssemeiiiiu
¥ :
glassadensienssumane ghlenmn Inouazsm@vunnIne18 venviniidedos luidugi
RsumssnunTsanasaideaalalasmsrida dealidudi 185 unsdtesuididlymmaednidale
A o a ad o a A9 Vo a a o v 1
wielianuAalnAnsiuialandes ldsumsaamuuazquann Saunnd uazdes lufidlaymiquam
v, ' v Y o o 9 1
fusumosudeaudrsumssauiiiugilholuveslsmenna
2. medmaieBauduiudindsummming filhoifiguaniaduginitvermatasiuily
wdesIsunsndeiaguszasdveamsite maduiumsive Ysz Tomifiee 185uuazdandeanis
.

asaufedenisaounuuaeunis i 6 ga njansuesduduinmsdaduluduiiugswisy
armadinsiiuanisurensssuvesdilie msifiasniomsaoudieennnmsidves Lifiwanszny
demanfumsinumiemiumsuinisilsamennaudedisla swazidoadeFuneeglu “enms
v £ :
Fuasdfithimmaider niamseFunoduvenuiuiid lviuds Teve g dtvomaminsann
Tumisfousaunubuseudisiumsite uaz ludes Juil e wa. veamisdoudausnuia dos
ﬂ A 91 aw w ! & “ & ¢ S ¢ a o 9 9 av
duarsiievssdsamite/mmaiias siniuuey “enmstinasdidisiumside” 1dsmive/

o 3 ' a0 & dd o aw &4 a 1 gaw 4y
pinasinsauag 198 wazuenirdwhmniimawsulafifivafunsidendsil njandadoditeld

Taoasauaz ldaasanm

Y L]

Tumsaouuuuaeuny fieisoszdeuilalemalidsmideermaiinsldinaedis
WsamefumIsuiasAuMIRNIaINEABUANINAILANBY TTHINNMTABULUUTOUNINDINYA
wn'ldthanndinidoemainsdesns ndsmsaeunuudeuniuuds faawidedosasnaoudn

& . o P} Y
asihdommndeiimaeussuiesasudau

mniidemadolan njandanediveldn 081-910-5710 anea 24 ¥2Tus

wgnA Fesiauduns §ivy
idandngasnennamansqugiinga

& o
ﬂmzwmmaﬁmﬂi’ AINTUNNIINYIRY

164



APPENDIX G

Document for data collection
1) Name list of Potential participants,
2) Participant Information sheet and Informed
Consent form, and

3) Questionnaires for the Data collection
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Approach date ............euemrnnne Participant code .............

Part 1 Demographic questionnaire
Direction: Please answer the following questions, by marking X or completing the sentences.
e v oosns Years
2. Body weight ........... Kg. Height .......c... cms.
3. Waist circumference ................ inches
4. Gender ( )Male () Female
5. Your hometown is (Province) ...........ceoeevvnennnn How long do you stay? ........ year(s) ..... month(s)
6. Currently, you are living with
() Relative(s) () Friend(s) () Alone
7. Your education is
() Primary school () Secondary school
() Apprenticeship diploma () Bachelor’s degree
() Above Bachelor’s degree
8. Your workplace is
( )Athome ( )Outside home
9. Actually, the characters of your occupation or your routine activities are
() Majority of activity is sitting
() Majority of activity is walking or standing
() Majority of activity is forcible activity
:

10. The balance of your income and your expense is

() Inadequate () Adequate () Adequate and savings
11. In family, you are

() Breadwinner () Partial earning () Notatall

12. Unless coronary artery disease, have you got any other co-morbidity condition?

() History of Hyper-lipidemia () High blood pressure () Diabetes Mellitus
() Renal disease () Heart failure () Peripheral vascular disease
() Stroke / paralysis ( ) Notatall

13. From coronary angiography, it was found that the severity of your coronary artery stenosis is

() Single vessel ( )Double vessels () Triple vessels
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14. After you have got the coronary artery disease;
a. Have you got any health information, such as food, exercise, life style, and stress management?
() No, I have not. .
() Yes, I have.
b.  Did you join the cardiac rehabilitation program?
(¢ )No, I did:not becauss (please SPECIEYY . owsiiinuavusemasssnsarisbssvisoisnssssismissiasmpae sanevisbvavenss
() Yes, Idid and joined ............. time per week
() Icompletely attended for 3 months.
() 1did but incompletely attended because (please SPecify) ...........cceviirirrieeeerienerrinnnnn.
15. According to the sportsman with competition and sports playing for fun,
15.1 Before the CAD diagnosis was discovered, are you a sportsman?
() No, I was not a sportsman and never been played at any kind of sport (skip to question 16)
( ) Yes,Iwasasportsman. () Yes, I had been played
The sport/the game is (The kind of sports) ............c..cccuues Time was spent for ...... Years(s)/Month(s).
15.2 If you were a sportsman or had been played some sport, before you have got the CAD
() Yes, Istill regularly play. () Yes, I did but I irregularly play
(' )No, Idid not play at all for .."............. Year(s)/Month(s).

16. Before you have got the disease of coronary artery,
16.1 Did you have any physical activity?
() No, I did not.

() Yes, I did (please inform more details below)

1) The first rank is (type of activity) .. min,
2) The second rank is (type of activity).........occvuvvvnnes the time is ....... /wk. .....hr. ....... min
3) The third rank is (type of activity)..........cccoevvnennnns the time is ....... /wk. ....hr. ...... min

16.2 Did you have any health problem(s) or the limitation(s) regarding physical activity or bodily
movement?
() No, I have not.

() Yes, I have mild problem but I still have physical activity. That problem(s) or the limitation(s)
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17 During the first 3 months after hospitalization, you returned back to hospital again for
|Gl EPe time(s) as was appointed to see physician
) time(s) because of worsening of cardiac symptom(s) e.g. (please specify)

() chest discomfort/ pain at chest top ( ) dyspnea on exertion

() could not lie down () syncope/ fainting
() palpitation () shortness of breath
() Other(s) (Pletse SPEOIY) vuvinsiussisivsstiunsibunsnorucs soo ssribssiia o satrosssuusadnss

18 During the first 3 months after hospitalization,
18.1 Did you have any physical activity?
() No, I did not.
() Yes, Idid. (please inform more details below)

1) The first rank is (type of activity) “ hr. .. min.
2) The second rank is (type of activity)...............uuenes the time is ....... /wk. ....hr. ....... min
3) The third rank is (type of activity)........c...cccevvenennn. the time is ....... /wk. ....hr. ...... min

18.2 Did you have any health problem(s) or the limitation(s) regarding physical activity or bodily
movement?

() No, I have not.
() Yes, I have mild problem but 1 still have physical activity. That problem(s) or the limitation(s)
L T B e el e

() Yes, I have a serious problem and I could not do any activity. That problem(s) or the limitation(s) is
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Part 2 Symptom Frequency and Symptom Distress Scale (SFSDS)

Below is a list of feeling. Would you please to tell which of the answer on the name list that the
best described how you feel? During the past one month about how much were you distressed or
bothered by:

Frequency: Never, A little, Moderately, Quite a bit, and Always.

Severity: Not at all upsetting, A little, Moderately, Quite a bit, and Extremely upsetting.

Frequency Severity

Symptoms Never | A Moderately | Quite | Always Not A Moderately | Quite | Extremely
little a bit atall | little a bit

1.Chest discomfort

2.Arm / shoulder discomfort

3.Back / neck discomfort

4.Jaw / throat / tooth discomfort

5.Indigestion

6.Generalized discomfort

7.SOB with activity

8.SOB with flat

9.Nocturnal SOB

10.Dizziness / lightheadedness

11.Palpitations

12.Irregular heart rate

13.Fatigue

14.Edema

15.Difficulty sleeping

16.Nausea

17.Loss of appetite

18.Depressed mood

19.Nervousness / shakiness

20.Feeling fearful

21.Feeling tense

22.Panic spells

23.Restlessness




Part 3 Subjective Physical Activity Experiences Scale (SPAES)

Direction: By circling a number on the scale below each of the following items, please indicate the degree to
which you are experiencing each feeling now, at this point in time, after physical activity.

I'FEEL:
1. Great:
1 4 7
Not at all Moderately Very much so
2. Awful:
1 4 7
Not at all Moderately Very much so
3. Drained
1 - 7
Not at all Moderately Very much so
4. Positive
1 4 7
Not at all Moderately Very much so
5. Crummy
1 4 7
Not at all Moderately Very much so
6. Exhausted
1 4 7
Not at all Moderately Very much so
7. Strong
1 4 7
Not at all Moderately Very much so
8. Discouraged
1 4 7
Not at all Moderately Very much so
9. Fatigued
1 4 7
Not at all Moderately Very much so
10. Terrific
1 4 7
Not at all Moderately Very much so
11. Miserable
1 4 7
Not at all Moderately Very much so
12. Tired
1 4 7
Not at all Moderately Very much so
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INTERNATIONAL PHYSICAL ACTIVITY QUESTIONNAIRE
(October 2002)

LONG LAST 7 DAYS SELF-ADMINISTERED FORMAT

FOR USE WITH YOUNG AND MIDDLE-AGED ADULTS (15-69 years)

The International Physical Activity Q i ires (IPAQ) \prises a set of 4 questionnaires.
Long (5 activity di ins asked independently) and short (4 generic items) versions for use by
either telephone or self-administered methods are available. The purpose of the questionnaires
is to provide common instruments that can be used to obtain internationally comparable data on
health-related physical activity.

Background on IPAQ

The development of an international measure for physical activity commenced in Geneva in
1998 and was followed by extensive reliability and validity testing undertaken across 12
countries (14 sites) during 2000. The final results suggest that these measures have acceptable
measurement properties for use in many settings and in different languages, and are suitable
for national population-based prevalence studies of participation in physical activity.

Using IPAQ

Use of the IPAQ instruments for monitoring and research purposes is encouraged. It is
recommended that no changes be made to the order or wording of the questions as this will
affect the psychometric properties of the instruments.

Translation from English and Cultural Adaptation

Translation from English is encouraged to facilitate worldwide use of IPAQ. Information on the
availability of IPAQ in different languages can be obtained at www.ipaq ki.se. If a new
translation is undertaken we highly recommend using the prescribed back translation methods
available on the IPAQ website. If possible please consider making your translated version of
IPAQ available to others by contributing it to the IPAQ website. Further details on translation
and cultural adaptation can be downloaded from the website,

Further Developments of IPAQ
International collaboration on IPAQ is on-going and an International Physical Activity
Prevalence Study is in progress. For further information see the IPAQ website.

More Information

More detailed information on the IPAQ process and the research methods used in the
development of IPAQ instruments is available at www.ipaqg ki.se and Booth, M.L. (2000).
Assessment of Physical Activity: An International Perspective. Research Quarterly for Exercise
and Sport, 71 (2): s114-20. Other scientific publications and presentations on the use of IPAQ
are ized on the website.

LONG LAST 7 DAYS SELF-ADMINISTERED version of the IPAQ. Revised October 2002.



INTERNATIONAL PHYSICAL ACTIVITY QUESTIONNAIRE

We are interested in finding out about the kinds of physical activities that people do as part of
their everyday lives. The questions will ask you about the time you spent being physically active
in the last 7 days. Please answer each question even if you do not consider yourself to be an
active person. Please think about the activities you do at work, as part of your house and yard
work, to get from place to place, and in your spare time for recreation, exercise or sport.

Think about all the vigorous and moderate activities that you did in the last 7 days. Vigorous
physical activities refer to activities that take hard physical effort and make you breathe much
harder than normal. Moderate activities refer to activities that take moderate physical effort and
make you breathe somewhat harder than normal.

PART 1: JOB-RELATED PHYSICAL ACTIVITY

The first section is about your work. This includes paid jobs, farming, volunteer work, course
work, and any other unpaid work that you did outside your home. Do not include unpaid work
you might do around your home, like housework, yard work, general maintenance, and caring
for your family. These are asked in Part 3.

(s Do you currently have a job or do any unpaid work outside your home?
D Yes
D No =P Skip to PART 2: TRANSPORTATION

The next questions are about all the physical activity you did in the last 7 days as part of your
paid or unpaid work. This does not include traveling to and from work.

2. During the last 7 days, on how many days did you do vigorous physical activities like
heavy lifting, digging, heavy construction, or climbing up stairs as part of your work?
Think about only those physical activities that you did for at least 10 minutes at a time.
days per week
D No vigorous job-related physical activity - Skip to question 4

3. How much time did you usually spend on one of those days doing vigorous physical
activities as part of your work?

hours per day
minutes per day

4. Again, think about only those physical activities that you did for at least 10 minutes at a
time. During the last 7 days, on how many days did you do moderate physical activities
like carrying light loads as part of your work? Please do not include walking.

days per week

D No moderate job-related physical activity — Skip to question 6

LONG LAST 7 DAYS SELF-ADMINISTERED version of the IPAQ. Revised October 2002.
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How much time did you usually spend on one of those days doing moderate physical
activities as part of your work?

hours per day
minutes per day

During the last 7 days, on how many days did you walk for at least 10 minutes at a time
as part of your work? Please do not count any walking you did to travel to or from
work.

days per week
D No job-related walking =P Skip to PART 2: TRANSPORTATION

How much time did you usually spend on one of those days walking as part of your
work?

hours per day
minutes per day

PART 2: TRANSPORTATION PHYSICAL ACTIVITY

These questions are about how you traveled from place to place, including to places like work,
stores, movies, and so on.

8.

During the last 7 days, on how many days did you travel in a motor vehicle like a train,
bus, car, or tram?

days per week
D No traveling in a motor vehicle — Skip to question 10

How much time did you usually spend on one of those days traveling in a train, bus,
car, tram, or other kind of motor vehicle?

hours per day
minutes per day

Now think on.ly about the bicycling and walking you might have done to travel to and from
work, to do errands, or to go from place to place.

10.

During the last 7 days, on how many days did you bicycle for at least 10 minutes at a
time to go from place to place?

days per week

D No bicycling from place to place —i Skip to question 12
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1. How much time did you usually spend on one of those days to bicycle from place to
place?

hours per day
minutes per day

12.  During the last 7 days, on how many days did you walk for at least 10 minutes at a time
to go from place to place?

days per week
D No walking from place to place =3  Skip to PART 3: HOUSEWORK,

HOUSE MAINTENANCE, AND
CARING FOR FAMILY
13.  How much time did you usually spend on one of those days walking from place to
place?
hours per day

______ minutes per day

PART 3: HOUSEWORK, HOUSE MAINTENANCE, AND CARING FOR FAMILY

This section is about some of the physical activities you might have done in the last 7 days in

and around your home, like housework, gardening, yard work, general maintenance work, and

caring for your family.

14.  Think about only those physical activities that you did for at least 10 minutes at a time.
During the last 7 days, on how many days did you do vigorous physical activities like
heavy lifting, chopping wood, shoveling snow, or digging in the garden or yard?

days per week

‘:I No vigorous activity in garden or yard e Skip to question 16
15.  How much time did you usually spend on one of those days doing vigorous physical
activities in the garden or yard?

hours per day
minutes per day

16.  Again, think about only those physical activities that you did for at least 10 minutes at a
time. During the last 7 days, on how many days did you do moderate activities like
carrying light loads, sweeping, washing windows, and raking in the garden or yard?

days per week

D No moderate activity in garden or yard — Skip to question 18
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17. How much time did you usually spend on one of those days doing moderate physical
activities in the garden or yard?

hours per day
minutes per day

18.  Once again, think about only those physical activities that you did for at least 10 minutes
at a time. During the last 7 days, on how many days did you do moderate activities like
carrying light loads, washing windows, scrubbing floors and sweeping inside your
home?

days per week
D No moderate activity inside home —} Skip to PART 4: RECREATION,
SPORT AND LEISURE-TIME
PHYSICAL ACTIVITY

19.  How much time did you usually spend on one of those days doing moderate physical
activities inside your home?

hours per day

minutes per day
PART 4: RECREATION, SPORT, AND LEISURE-TIME PHYSICAL ACTIVITY
This section is about all the physical activities that you did in the last 7 days solely for
recreation, sport, exercise or leisure. Please do not include any activities you have already

mentioned.

20.  Not counting any walking you have already mentioned, during the last 7 days, on how
many days did you walk for at least 10 minutes at a time in your leisure time?

days per week
[] Nowalking in leisure time -> Skip to question 22

21.  How much time did you usually spend on one of those days walking in your leisure
time?

hours per day
minutes per day

22.  Think about only those physical activities that you did for at least 10 minutes at a time.
During the last 7 days, on how many days did you do vigorous physical activities like
aerobics, running, fast bicycling, or fast swimming in your leisure time?

days per week

D No vigorous activity in leisure time » Skip to question 24
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23.

24.

25.

How much time did you usually spend on one of those days doing vigorous physical
activities in your leisure time?

hours per day
minutes per day

Again, think about only those physical activities that you did for at least 10 minutes at a
time. During the last 7 days, on how many days did you do moderate physical activities
like bicycling at a regular pace, swimming at a regular pace, and doubles tennis in your
leisure time?

days per week

D No moderate activity in leisure time == Skip to PART 5: TIME SPENT
SITTING

How much time did you usually spend on one of those days doing moderate physical
activities in your leisure time?

hours per day

minutes per day

PART 5: TIME SPENT SITTING

The last questions are about the time you spend sitting while at work, at home, while doing
course work and during leisure time. This may include time spent sitting at a desk, visiting
friends, reading or sitting or lying down to watch television. Do not include any time spent sitting
in a motor vehicle that you have already told me about.

26.

27.

During the last 7 days, how much time did you usually spend sitting on a weekday?

hours per day
minutes per day

During the last 7 days, how much time did you usually spend sitting on a weekend
day?

hours per day
.minutes per day

This is the end of the questionnaire, thank you for participating.
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1 Introduction

This document describes recommended methods of scoring the data derived from
the telephone / interview administered and self-administered IPAQ short and long
form instruments. The methods outlined provide a revision to earlier scoring protocols
for the IPAQ short form and provide for the first time a comparable scoring method
for IPAQ long form. Latest versions of IPAQ instruments are available from
www.ipaqg.ki.se.

Although there are many different ways to analyse physical activity data, to date
there is no formal consensus on a ‘correct’ method for defining or describing levels of
physical activity based on self-report population surveys. The use of different scoring
protocols makes it very difficult to compare within and between countries, even when
the same instrument has been used. Use of these scoring methods will enhance the
comparability between surveys, provided identical sampling and survey methods
have been used.

2. Uses of IPAQ Instruments

IPAQ short form is an instrument designed primarily for population surveillance of
physical activity among adults. It has been developed and tested for use in adults
(age range of 15-69 years) and until further development and testing is undertaken
the use of IPAQ with older and younger age groups is not recommended.

IPAQ short and long forms are sometimes being used as an evaluation tool in
intervention studies, but this was not the intended purpose of IPAQ. Users should
carefully note the range of domains and types of activities included in IPAQ before
using it in this context. Use as an outcome measure in small scale intervention
studies is not recommended. |,

3. Summary Characteristics of IPAQ Short and Long Forms

1. IPAQ assesses physical activity undertaken across a comprehensive set of
domains including:
a. leisure time physical activity
b. domestic and gardening (yard) activities
c. work-related physical activity
d. transport-related physical activity;

2. The IPAQ short form asks about three specific types of activity undertaken in
the four domains introduced above. The specific types of activity that are
assessed are walking, moderate-intensity activities and vigorous-intensity
activities.

3. The items in the short IPAQ form were structured to provide separate scores on
walking, moderate-intensity and vigorous-intensity activity. Computation of the
total score for the short form requires summation of the duration (in minutes)
and frequency (days) of walking, moderate-intensity and vigorous-intensity
activities. Domain specific estimates cannot be estimated.
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4. The IPAQ long form asks details about the specific types of activities
undertaken within each of the four domains. Examples include walking for
transportation and moderate-intensity leisure-time activity.

5. The items in the long IPAQ form were structured to provide separate domain
specific scores for walking, moderate-intensity and vigorous-intensity activity
within each of the work, transportation, domestic chores and gardening (yard)
and leisure-time domains. Computation of the total scores for the long form
requires summation of the duration (in minutes) and frequency (days) for all the
types of activities in all domains. Domain specific scores or activity specific sub-
scores may be calculated. Domain specific scores require summation of the
scores for walking, moderate-intensity and vigorous-intensity activities within the
specific domain, whereas activity-specific scores require summation of the
scores for the specific type of activity across domains.

4. Overview of Continuous and Categorical Analyses of IPAQ

Both categorical and continuous indicators of physical activity are possible from both
IPAQ forms. However, given the non-normal distribution of energy expenditure in
many populations, it is suggested that the continuous indicator be presented as
median minutes/week or median MET-minutes/week rather than means (such as
mean minutes/week or mean MET-minutes/week).

41 Continuous Variables

Data collected with IPAQ can be reported as a continuous measure. One measure of
the volume of activity can be computed by weighting each type of activity by its
energy requirements defined in METs to yield a score in MET-minutes. METs are
multiples of the resting metabolic rate and a MET-minute is computed by multiplying
the MET score of an activity by the minutes performed. MET-minute scores are
equivalent to kilocalories for a 60 kilogram person. Kilocalories may be computed
from MET-minutes using the following equation: MET-min x (weight in kilograms/60
kilograms). MET-minutes/day or MET-minutes/week can be presented although the
latter is more frequently used and is thus suggested.

Details for the computation for summary variables from IPAQ short and long forms
are detailed below. As there are no established thresholds for presenting MET-
minutes, the IPAQ Research Committee propose that these data are reported as
comparisons of median values and interquartile ranges for different populations.

4.2 Categorical Variable: Rationale for Cut Point Values
There are three levels of physical activity proposed to classify populations:
1. Low

2. Moderate
3. High
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The algorithms for the short and long forms are defined in more detail in Sections 5.3
and 6.3, respectively. Rules for data cleaning and processing prior to computing the
algorithms appear in Section 7.

Regular participation is a key concept included in current public health guidelines for
physical activity.! Therefore, both the total volume and the number of days/sessions
are included in the IPAQ analysis algorithms.

The criteria for these levels have been set taking into account that IPAQ asks
questions in all domains of daily life, resulting in higher median MET-minutes
estimates than would have been estimated from leisure-time participation alone. The
criteria for these three levels are shown below.

Given that measures such as IPAQ assess total physical activity in all domains, the
“leisure time physical activity” based public health recommendation of 30 minutes on
most days will be achieved by most adults in a population. Although widely accepted
as a goal, in absolute terms 30 minutes of moderate-intensity activity is low and
broadly equivalent to the background or basal levels of activity adult individuals
would accumulate in a day. Therefore a new, higher cutpoint is needed to describe
the levels of physical activity associated with health benefits for measures such as
IPAQ, which report on a broad range of domains of physical activity.

‘High’

This category was developed to describe higher levels of participation. Although it is
known that greater health benefits are associated with increased levels of activity
there is no consensus on the exact amount of activity for maximal benefit. In the
absence of any established criteria, the IPAQ Research Committee proposes a
measure which equates to approximately at least one hour per day or more, of at
least moderate-intensity activity above the basal level of physical activity Considering
that basal activity may be considered to be equivalent to approximately 5000 steps
per day, itis proposed that “high active” category be considered as those who move
at least 12,500 steps per day, or the equivalent in moderate and vigorous activities.
This represents at least an hour more moderate-intensity activity over and above the
basal level of activity, or half an hour of vigorous-intensity activity over and above
basal Iesz/els daily. These calculations were based on emerging results of pedometers
studies.

This category provides a higher threshold of measures of total physical activity and is
a useful mechanism to distinguish variation in population groups. Also it could be
used to set population targets for health-enhancing physical activity when multi-
domain instruments, such as IPAQ are used.

g Pate RR, Pratt M, Blair SN, Haskell WL , Macera CA, Bouchard C et al. Physical activity and public health. A recommendation
from the Centers for Disease Control and Prevention and the American College of Sports Medicine. Journal of American
Medical Association 1995; 273(5):402-7. and U.S. Department of Health and Human Services. Physical Activity and Health: A
Report of the Surgeon General. Department of Health and Human Services, Centers for Disease Control and Prevention,
National Center for Chronic Disease F ion and Health F The F Council on Physical Fitness and Sports:
Atlanta, GA:USA. 1996.

2 Tydor-Locke C, Bassett DR Jr. How many steps/day are enough? Preliminary pedometer indices for public health. Sports
Med. 2004;34(1):1-8.
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‘Moderate’

This category is defined as doing some activity, more than the low active category. It
is proposed that it is a level of activity equivalent to “half an hour of at least
moderate-intensity PA on most days”, the former leisure time-based physical activity
population health recommendation.

‘Low’

This category is simply defined as not meeting any of the criteria for either of the
previous categories.

5. Protocol for IPAQ Short Form
5.1 Continuous Scores

Median values and interquartile ranges can be computed for walking (W), moderate-
intensity activities (M), vigorous-intensity activities (V) and a combined total physical
activity score. All continuous scores are expressed in MET-minutes/week as defined
below.

5.2 MET Values and Formula for Computation of MET-minutes/week

The selected MET values were derived from work undertaken during the IPAQ
Reliability Study undertaken in 2000-2001°. Using the Ainsworth et al. Compendium
(Med Sci Sports Med 2000) an average MET score was derived for each type of
activity. For example; all types of walking were included and an average MET value
for walking was created. The same procedure was undertaken for moderate-intensity
activities and vigorous-intensity activities. The following values continue to be used
for the analysis of IPAQ data: Walking = 3.3 METs, Moderate PA = 4.0 METs and
Vigorous PA = 8.0 METs. Using these values, four continuous scores are defined:

Walking MET-minutes/week = 3.3 * walking minutes * walking days

Moderate MET-minutes/week = 4.0 * moderate-intensity activity minutes * moderate days
Vigorous MET-minutes/week = 8.0 * vigorous-intensity activity minutes * vigorous-intensity days
Total physical activity MET-minutes/week = sum of Walking + Moderate + Vigorous MET-
minutes/week scores.

5.3 Categorical Score
Category 1 Low

This is the lowest level of physical activity. Those individuals who not meet criteria
for Categories 2 or 3 are considered to have a ‘low’ physical activity level.

3 Craig CL,Marshall A , Sjostrom M et al. International Physical Activity Questionnaire: 12 country reliability and
validity Med Sci Sports Exerc 2003;August
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Category 2 Moderate

The pattern of activity to be classified as ‘moderate’ is either of the following criteria:

a) 3 or more days of vigorous-intensity activity of at least 20 minutes per day
OR

b) 5 or more days of moderate-intensity activity and/or walking of at least 30
minutes per day
OR

c) 5 or more days of any combination of walking, moderate-intensity or vigorous
intensity activities achieving a minimum Total physical activity of at least 600
MET-minutes/week.

Individuals meeting at least one of the above criteria would be defined as
accumulating a minimum level of activity and therefore be classified as ‘moderate’.
See Section 7.5 for information about combining days across categories.

Category 3 High

A separate category labelled ‘high’ can be computed to describe higher levels of
participation.
The two criteria for classification as ‘high’ are:
a) vigorous-intensity activity on at least 3 days achieving a minimum Total
physical activity of at least 1500 MET-minutes/week
OR
b) 7 or more days of any combination of walking, moderate-intensity or
vigorous-intensity activities achieving a minimum Total physical activity
of at least 3000 MET-minutes/week.

See Section 7.5 for infonnatio}\ about combining days across categories.

5.4 Sitting Question in IPAQ Short Form

The IPAQ sitting question is an additional indicator variable of time spent in
sedentary activity and is not included as part of any summary score of physical

activity. Data on sitting should be reported as median values and interquartile ranges.

To-date there are few data on sedentary (sitting) behaviours and no well-accepted
thresholds for data presented as categorical levels.

6. Protocol for IPAQ Long Form

The long form of IPAQ asks in detail about walking, moderate-intensity and vigorous-
intensity physical activity in each of the four domains. Note: asking more detailed
questions regarding physical activity within domains is likely to produce higher
prevalence estimates than the more generic IPAQ short form.
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6.1 Continuous Score

Data collected with the IPAQ long form can be reported as a continuous measure
and reported as median MET-minutes. Median values and interquartile ranges can
be computed for walking (W), moderate-intensity activities (M), and vigorous-intensity
activities (V) within each domain using the formulas below. Total scores may also be
calculated for walking (W), moderate-intensity activities (M), and vigorous-intensity
activities (V); for each domain (work, transport, domestic and garden, and leisure)
and for an overall grand total.

6.2 MET Values and Formula for Computation of MET-minutes

Work Domain

Walking MET-minutes/week at work = 3.3 * walking minutes * walking days at work

Moderate MET-minutes/week at work= 4.0 * moderate-intensity activity minutes * moderate-intensity
days at work

Vigorous MET-minutes/week at work= 8.0 * vigorous-intensity activity minutes * vigorous-intensity
days at work

Total Work MET-minutes/week =sum of Walking + Moderate + Vigorous MET-minutes/week scores at
work.

Active Transportation Domain
Walking MET-minutes/week for transport = 3.3 * walking minutes * walking days for transportation
Cycle MET-minutes/week for transport= 6.0 * cycling minutes * cycle days for transportation

Total Transport MET-minutes/week = sum of Walking + Cycling MET-minutes/week scores for
transportation.

Domestic and Garden [Yard Work] Domain

Vigorous MET-minutes/week yard chores= 5.5 * vigorous-intensity activity minutes * vigorous-intensity
days doing yard work (Note: the MET value of 5.5 indicates that vigorous garden/yard work should
be considered a moderate-intensity activity for scoring and computing total moderate intensity
activities.)

Moderate MET-minutes/week yard chores= 4.0 * moderate-intensity activity minutes * moderate-
intensity days doing yard work

Moderate MET-minutes/week inside chores= 3.0* moderate-intensity activity minutes * moderate-
intensity days doing inside chores.

Total Domestic and Garden MET-minutes/week =sum of Vigorous yard + Moderate yard + Moderate
inside chores MET-minutes/week scores.

Leisure-Time Domain

Walking MET-minutes/week leisure = 3.3 * walking minutes * walking days in leisure

Moderate MET-minutes/week leisure = 4.0 * moderate-intensity activity minutes * moderate-intensity
days in leisure

Vigorous MET-minutes/week leisure = 8.0 * vigorous-intensity activity minutes * vigorous-intensity
days in leisure

Total Leisure-Time MET-minutes/week = sum of Walking + Moderate + Vigorous MET-minutes/week
scores in leisure.
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Total Scores for all Walking, Moderate and Vigorous Physical Activities

Total Walking MET-minutes/week = Walking MET-minutes/week (at Work + for Transport + in Leisure)

Total Moderate MET-minutes/week total = Moderate MET-minutes/week (at Work + Yard chores +
inside chores + in Leisure time) + Cycling Met-minutes/week for Transport + Vigorous Yard chores
MET-minutes/week

Total Vigorous MET-minutes/week = Vigorous MET-minutes/week (at Work + in Leisure)

Note: Cycling MET value and Vigorous garden/yard work MET value fall within the coding range of
moderate-intensity activities.

Total Physical Activity Scores

An overall total physical activity MET-minutes/week score can be computed as:

Total physical activity MET-minutes/week = sum of Total (Walking + Moderate + Vigorous) MET-
minutes/week scores.

This is equivalent to computing:

Total physical activity MET-minutes/week = sum of Total Work + Total Transport + Total Domestic and
Garden + Total Leisure-Time MET-minutes/week scores.

As there are no established thresholds for presenting MET-minutes, the IPAQ
Research Committee proposes that these data are reported as comparisons of
median values and interquartile ranges for different populations.

6.3 Categorical Score

As noted earlier, regular participation is a key concept included in current public
health guidelines for physical activity.* Therefore, both the total volume and the
number of day/sessions are included in the IPAQ analysis algorithms. There are
three levels of physical activity proposed to classify populations — ‘low’, 'moderate’,
and ‘high’. The criteria for these levels are the same as for the IPAQ short [described
earlier in Section 4.2]

Category 1 Low

This is the lowest level of physical activity. Those individuals who not meet criteria
for Categories 2 or 3 are considered ‘low’.

Category 2 Moderate

The pattern of activity to be classified as ‘moderate’ is either of the following criteria:
d) 3 or more days of vigorous-intensity activity of at least 20 minutes per day
OR
e) 5 or more days of moderate-intensity activity and/or walking of at least 30
minutes per day
OR

< Pate RR, Pratt M, Blair SN, Haskell WL , Macera CA, Bouchard C et al. Physical activity and public health. A recommendation
from the Centers for Disease Control and Prevention and the American College of Sports Medicine. Journal of American
Medical Association 1995; 273(5):402-7. and U.S. Department of Health and Human Services. Physical Activity and Health: A
Report of the Surgeon General. Department of Health and Human Services, Centers for Disease Control and Prevention,
National Center for Chronic Disease P ion and Health P ion, The Presi Council on Physical Fitness and Sports:
Atlanta, GA:USA. 1996.
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f) 5 or more days of any combination of walking, moderate-intensity or vigorous-
intensity activities achieving a minimum Total physical activity of at least 600
MET-minutes/week.

Individuals meeting at least one of the above criteria would be defined as
accumulating a moderate level of activity. See Section 7.5 for information about
combining days across categories.

Category 3 High

A separate category labelled ‘high’ can be computed to describe higher levels of
participation.
The two criteria for classification as ‘high’ are:
a) vigorous-intensity activity on at least 3 days achieving a minimum Total
physical activity of at least 1500 MET-minutes/week
OR
b) 7 or more days of any combination of walking, moderate-intensity or
vigorous-intensity activities achieving a minimum Total physical activity
of at least 3000 MET-minutes/week.

See Section 7.5 for information about combining days across categories.

6.4 IPAQ Sitting Question IPAQ Long Form

The IPAQ sitting question is an additional indicator variable and is not included as
part of any summary score of physical activity. To-date there are few data on
sedentary (sitting) behaviours and no well-accepted thresholds for data presented as
categorical levels. For the sitting question ‘Minutes’ is used as the indicator to reflect
time spent in sitting rather than MET-minutes which would suggest an estimate of
energy expenditure.

IPAQ long assesses an estimate of sitting on a typical weekday, weekend day and
time spent sitting during travel (see transport domain questions).

Summary sitting variables include

Sitting Total Minutes/week = weekday sitting minutes* 5 weekdays + weekend day sitting minutes* 2
weekend days

Average Sitting Total Minutes/day = (weekday sitting minutes* 5 weekdays + weekend day sitting
minutes* 2 weekend days) / 7

Note: The above calculation of ‘Sitting Total' excludes time spent sitting during travel because the
introduction in IPAQ long directs the responder to NOT include this component as it would have
already been captured under the Transport section. If a summary sitting variable including time spent
sitting for transport is required, it should be calculated by adding the time reported (travelling in a
motor vehicle) under transport to the above formula. Care should be taken in reporting these alternate
data to clearly distinguish the ‘total sitting’ variable from a ‘total sitting — including transport' variable.
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Te Data Processing Rules

In addition to a standardized approach to computing categorical and continuous
measures of physical activity, it is necessary to undertake standard methods for the
cleaning and treatment of IPAQ datasets. The use of different approaches and rules
would introduce variability and reduce the comparability of data.

There are no established rules for data cleaning and processing on physical activity.
Thus, to allow more accurate comparisons across studies IPAQ Research Committee
has established and recommends the following guidelines:

7.1 Data Cleaning

I. Any responses to duration (time) provided in the hours and minutes response
option should be converted from hours and minutes into minutes.

1. To ensure that responses in ‘minutes’ were not entered in the ‘hours’ column by
mistake during self-completion or during data entry process, values of ‘15, ‘30",
‘45', ‘60’ and ‘90’ in the ‘hours’ column should be converted to ‘15’, ‘30’, ‘45', ‘60'
and ‘90’ minutes, respectively, in the minutes column.

lIl. In some cases duration (time) will be reported as weekly (not daily) e.g.,
VWHRS, VWMINS. These data should be converted into an average daily time
by dividing by 7.

IV. If ‘don’t know’ or ‘refused ‘ or data are missing for time or days then that case is
removed from analysis.

Note: Both the number of days and daily time are required for the creation of categorical and
continuous summary variables

'

7.2  Maximum Values for Excluding Outliers

This rule is to exclude data which are unreasonably high; these data are to be
considered outliers and thus are excluded from analysis. All cases in which the sum
total of all Walking, Moderate and Vigorous time variables is greater than 960
minutes (16 hours) should be excluded from the analysis. This assumes that on
average an individual of 8 hours per day is spent sleeping.

The ‘days’ variables can take the range 0-7 days, or 8, 9 (don’t know or refused);
values greater than 9 should not be allowed and those cases excluded from analysis.

7.3  Minimum Values for Duration of Activity

Only values of 10 or more minutes of activity should be included in the calculation of
summary scores. The rationale being that the scientific evidence indicates that
episodes or bouts of at least 10 minutes are required to achieve health benefits.
Responses of less than 10 minutes [and their associated days] should be re-coded to
‘zero'.
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7.4 Truncation of Data Rules

This rule attempts to normalize the distribution of levels of activity which are usually
skewed in national or large population data sets.

In IPAQ short - it is recommended that all Walking, Moderate and Vigorous time
variables exceeding ‘ 3 hours’ or ‘180 minutes’ are truncated (that is re-coded) to be
equal to ‘180 minutes’ in a new variable. This rule permits a maximum of 21 hours of
activity in a week to be reported for each category (3 hours * 7 days).

In IPAQ long — the truncation process is more complicated, but to be consistent with
the approach for IPAQ short requires that the variables total Walking, total Moderate-
intensity and total Vigorous-intensity activity are calculated and then, for each of
these summed behaviours, the total value should be truncated to 3 hours (180
minutes).

When analysing the data as categorical variable or presenting median and
interquartile ranges of the MET-minute scores, the application of the truncation rule
will not affect the results. This rule does have the important effect of preventing
misclassification in the ‘high’ category. For example, an individual who reports
walking for 10 minutes on 6 days and 12 hours of moderate activity on one day could
be coded as ‘high’ because this pattern meets the ‘7 day” and “3000 MET-min”
criteria for ‘high’. However, this uncommon pattern of activity is unlikely to yield the
health benefits that the ‘high’ category is intended to represent.

Although using median is recommended due to the skewed distribution of scores, if
IPAQ data are analysed and presented as a continuous variable using mean values,
the application of the truncation rule will produce slightly lower mean values than
would otherwise be obtained. ,

7.5 Calculating MET-minute/week Scores

Data processing rules 7.2, 7.3, and 7.4 deals first with excluding outlier data, then
secondly, with recoding minimum values and then finally dealing with high values.
These rules will ensure that highly active people remain classified as ‘high’, while
decreasing the chances that less active individuals are misclassified and coded as
‘high’.

Using the resulting variables, convert time and days to MET-minute/week scores
[see above Sections 5.2 and 6.2; METS x days x daily time].

7.6  Calculating Total Days for Presenting Categorical Data on Moderate and
High Levels

Presenting IPAQ data using categorical variables requires the total number of ‘days’
on which all physical activity was undertaken to be assessed. This is difficult because
frequency in ‘days’ is asked separately for walking, moderate-intensity and vigorous-
intensity activities, thus allowing the total number of ‘days’ to range from a minimum
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of 0 to a maximum of 21'days’ per week in IPAQ short and higher in IPAQ long. The
IPAQ instrument does not record if different types of activity are undertaken on the
same day.

In calculating ‘moderately active’, the primary requirement is to identify those
individuals who undertake activity on at least ‘5 days'/week [see Sections 4.2 and
5.3]. Individuals who meet this criterion should be coded in a new variable called “at
least five days” and this variable should be used to identify those meeting criterion b)
at least 30 minutes of moderate-intensity activity and/or walking; and those meeting
criterion ¢) any combination of walking, moderate-intensity or vigorous-intensity
activities achieving a minimum of 600 MET-minutes/week.

Below are two examples showing this coding in practice:

i) an individual who reports ‘2 days of moderate-intensity’ and ‘3 days of walking’
should be coded as a value indicating “at least five days”;

ii) an individual reporting ‘2 days of vigorous-intensity’, ‘2 days of moderate-
intensity’ and ‘2 days of walking should be coded as a value to indicate “at
least five days” [even though the actual total is 6].

The original frequency of ‘days’ for each type of activity should remain in the data file
for use in the other calculations.

The same approach as described above is used to calculate total days for computing
the ‘high’ category. The primary requirement according to the stated criteria is to
identify those individuals who undertake a combination of walking, moderate-intensity
and or vigorous-intensity activity on at least 7 days/week [See section 4.2].
Individuals who meet this criterion should be coded as a value in a new variable to
reflect “at least 7 days”.

Below are two examples showing this coding in practice:

i) an individual who reports ‘4 days of moderate-intensity’ and ‘3 days of walking’
should be coded as the new variable “af least 7 days”.

ii) an individual reporting ‘3 days of vigorous-intensity’, ‘3 days moderate-
intensity’ and ‘3 days walking’ should be coded as “at least 7 days” [even
though the total adds to 9] .

8. Summary algorithms
The algorithms in Appendix 1 and Appendix 2 to this document show how these rules

work in an analysis plan, to develop the categories 1 [Low], 2 [Moderate], and 3
[High] levels of activity.

IPAQ Research Committee
November 2005

Revised November2005 12
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APPENDIX 1
At A Glance
IPAQ Scoring Protocol (Short Forms)
Continuous Score
Expressed as MET-min per week: MET level x minutes of activity/day x days per week

Sample Calculation

MET levels MET-minutes/week for 30 min/day, 5 days
Walking = 3.3 METs 3.3'30*5= 495 MET-minutes/week
Moderate Intensity = 4.0 METs 4.0'30*5= 600 MET-minutes/week
Vigorous Intensity = 8.0 METs 8.0*30*5 = 1,200 MET-minutes/week

TOTAL = 2,295 MET-minutes/week

Total MET-minutes/week = Walk (METs*min*days) + Mod (METs*min*days) + Vig
(METs*min*days)

Categorical Score- three levels of physical activity are proposed
1. Low

« No activity is reported OR
« Some activity is reported but not enough to meet Categories 2 or 3.

2. Moderate

Either of the following 3 criteria

« 3 or more days of vigorous activity of at least 20 minutes per day OR

« 5 or more days of moderate-intensity activity and/or walking of at least 30 minutes
per day OR

* 5 or more days of any combination of walking, moderate-intensity or vigorous-
intensity activities achieving a minimum of at least 600 MET-minutes/week.

3. High

Any one of the following 2 criteria
* Vigorous-intensity activity on at least 3 days and accumulating at least 1500
MET-minutes/week OR
« 7 or more days of any combination of walking, moderate- or vigorous-intensity
activities accumulating at least 3000 MET-minutes/week

Please review the full d 'Guidelines for the data pi ing and lysis of the | |
Physical Activity Q i " for more detailed d iption of IPAQ lysis and dati for
data cleaning and processing [www.ipaq.ki.se].

Revised November2005 13
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APPENDIX 2
At A Glance
IPAQ Scoring Protocol (Long Forms)
Continuous Score
Expressed as MET-minutes per week: MET level x minutes of activity/day x days per week

Sample Calculation

MET levels MET-minutes/week for 30 min/day, 5 days
Walking at work= 3.3 METs 3.3*30*5= 495 MET-minutes/week
Cycling for transportation= 6.0 METs 6.0*30*5= 900 MET-minutes/week
Moderate yard work= 4.0 METs 4.0*30*5= 600 MET-minutes/week

Vigorous intensity in leisure= 8.0 METs 8.0*30*5 = 1,200 MET-minutes/week

TOTAL = 3,195 MET-minutes/week
Domain Sub Scores
Total MET-minutes/week at work = Walk (METs*min*days) + Mod (METs*min*days) + Vig
(METs*min*days) at work

Total MET-minutes/week for transportation = Walk (METs*min*days) + Cycle
(METs*min*days) for transportation

Total MET-minutes/week from domestic and garden = Vig (METs*min*days) yard work +
Mod (METs*min*days) yard work + Mod (METs*min*days) inside chores

Total MET-minutes/week in leisure-time = Walk (METs*min*days) + Mod (METs*min*days)
+ Vig (METs*min*days) in leisure-time

Walking, Moderate-Intensity and Vigorous-Intensity Sub Scores

Total Walking MET-minutes/week = Walk MET-minutes/week (at Work + for Transport + in
Leisure)

Total Moderate MET-minutes/week = Cycle MET-minutes/week for Transport + Mod MET-
minutes/week (Work + Yard chores + Inside chores + Leisure) + Vigorous Yard chores MET-
minutes

Note: The above is a total moderate activities only score. If you require a total of all moderate-intensity
physical activities you would sum Total Walking and Total Moderate

Total Vigorous MET-minutes/week = Vig MET-minutes/week (at Work + in Leisure)

Total Physical Activity Score

Total Physical Activity MET-minutes/week = Walking MET-minutes/week + Moderate MET-
minutes/week + Total Vigorous MET-minutes/week

Continued...........

Revised November2005 14
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Also

Total Physical Activity MET-minutes/week = Total MET-minutes/week (at Work + for
Transport + in Chores + in Leisure)

Categorical Score- three levels of physical activity are proposed
1. Low

No activity is reported OR
a. Some activity is reported but not enough to meet Categories 2 or 3.

2. Moderate

Either of the following 3 criteria
a. 3 or more days of vigorous-intensity activity of at least 20 minutes per day OR
b. 5 or more days of moderate-intensity activity and/or walking of at least 30
minutes per day OR
c. 5 or more days of any combination of walking, moderate-intensity or vigorous-
intensity activities achieving a minimum of at least 600 MET-min/week.

3. High

Any one of the following 2 criteria
« Vigorous-intensity activity on at least 3 days and accumulating at least 1500
MET-minutes/week OR
« 7 or more days of any combination of walking, moderate- or vigorous- intensity
activities accumulating at least 3000 MET-minutes/week

Please review the full document “Guidelines for the data p: ing and analysis of the | I
Physical Activity Q i ire” for more detailed description of IPAQ lysis and for
data cleaning and processing [www.ipaq.ki.se].

Revised November2005 15
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APPENDIX |

Study results: statistics
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**xxkx Method 1 (space saver) will be used for this analysis ******
RELIABILITY ANALYSIS - SCALE (ALPHA)
Item-total Statistics

Scale Scale Corrected

Mean Variance Item- Alpha

if Item if Item Total if Item

Deleted Deleted Correlation Deleted
SYMO1FRE 24.9063 456.6893 4996 .9545
SYMO1SEV 24.9750 455.4711 .5219 .9544
SYMO2FRE 24.9188 462.3141 .3600 .9552
SYMO02SEV  24.9750 463.1063 .3323 .9554
SYMO3FRE 24.8063 459.0880 4231 .9549
SYMO3SEV  24.9563 457.8660 .4815 .9546
SYMO4FRE 25.2563 464.6949 3732 .9550
SYMO4SEV ~ 25.2938 465.8817 .3365 .9551
SYMOS5FRE 24.9563 457.9037 4519 .9548
SYMO5SEV  25.1500 460.0403 4871 .9545
SYMO6FRE 24.8688 449.,5990 .6682 .9535
SYMO6SEV  25.0250 451.2698 .6727 .9535
SYMO7FRE 24.7875 451.0489 .5936 .9540
SYMO7SEV ~ 24.9250 452.0069 .6127 .9538
SYMOSFRE 25.1625 451.5709 .6334 .9537
SYMO8SEV  25.1813 452.7028 .6302 .9538
SYMO9FRE 25.2000 455.2050 .6131 .9539
SYMO9SEV  25.2313 455.3739 .6167 .9539
SYM10FRE 25.0188 457.2135 .5257 .9543
SYM10SEV ~ 25.0938 457.4566 .5709 .9541
SYM11FRE 25.0625 454.,1470 .6356 .9538
SYM11SEV  25.0500 451.0038 .6483 .9536
SYM12FRE 25.1750 456.3465 .5595 .9541
SYM12SEV  25.2313 458.0531 .5595 .9542
SYM13FRE 24.8188 454,0235 .5020 .9546
SYM13SEV ~ 24.9938 455.4151 .5816 .9540
SYM14FRE 25.3938 458.9949 .5233 .9543
SYM14SEV ~ 25.4688 463.4456 .5541 .9544
SYM15FRE 24.7313 452.2984 4812 .9549
SYM15SEV  24.8313 451.4619 .5232 .9545
SYM16FRE 25.3125 461.3860 .5943 .9542
SYM16SEV  25.2938 460.4603 .5545 .9542
SYM17FRE  25.0500 453.5572 .5892 .9540
SYM17SEV ~ 25.1125 456.4778 .5507 .9542
SYM18FRE 25.1938 455.2641 .5802 .9540
SYM18SEV  25.1938 453.8805 .6087 .9539
SYM19FRE 25.3063 459.7861 .5642 .9542
SYM19SEV  25.3188 460.1808 .5893 .9541
SYM20FRE 25.2313 457.8141 .5969 .9540
SYM20SEV  25.2438 458.5503 .6158 .9540
SYM21FRE 24.9125 451.4137 .5798 .9541
SYM21SEV ~ 24.9500 453.9220 .5530 .9542
SYM22FRE  25.2000 452.0855 .6605 .9536
SYM22SEV  25.2750 456.1629 .6416 .9538
SYM23FRE 25.2125 451.3131 .6967 .9534
SYM23SEV ~ 25.2813 455.7254 .6748 .9537

Reliability Coefficients N of Cases = 160.0 N of Items = 46 Alpha = .9551
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**xxkx Method 1 (space saver) will be used for this analysis ******

RELIABILITY ANALYSIS - SCALE (ALPHA)

Item-total Statistics

Scale Scale Corrected

Mean Variance Item- Alpha

if Item if Item Total if Item

Deleted Deleted Correlation Deleted
SPAESO01 33.9438 79.8018 -.0022 .7479
SPAES02 36.0813 66.7166 .5470 .6769
SPAES03 35.8438 66.3842 .5482 .6762
SPAES04 33.8250 80.1830 -.0205 .7513
SPAES05 36.0250 67.9868 .4950 .6843
SPAES06 35.5063 65.3207 .5799 .6710
SPAES07 33.8438 77.0761 .0980 .7361
SPAES08 36.1000 65.2226 .5624 .6727
SPAES09 35.5125 66.5030 .5527 .6760
SPAES10 34.3188 74.8852 .1417 .7344
SPAES11 36.4063 67.0226 .5349 .6787
SPAES12 35.2000 70.9031 .3588 .7023

Reliability Coefficients
N of Cases = 160.0 N of Items = 12

Alpha = .7209
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**xxkx Method 1 (space saver) will be used for this analysis ******

RELIABILITY ANALYSIS - SCALE (ALPHA)

Item-total Statistics

Scale Scale Corrected

Mean Variance Item- Alpha

if Item if Item Total if Item

Deleted Deleted Correlation Deleted
FAMO1 49.0625 291.8703 .6357 .9229
FAMO02 49.2000 293.1044 .6216 9232
FAMO3 48.5000 300.1635 4824 .9260
FAMO4 48.1750 295.4535 .5947 9237
FAMO5 48.9313 287.1965 .7225 9211
FAMO6 48.3250 290.1201 .7194 9212
FAMO7 48.8750 288.2233 .7092 9214
FAMOS8 48.8313 288.5185 .6950 9217
FAMQ9 49.0250 287.4459 .6933 9217
FAM10 48.8500 285.3987 .7671 .9201
FAM11 49,7500 305.3711 .3810 9279
FAM12 48.9313 294.7688 .5650 .9244
FRIO1 50.1063 310.9886 4298 .9263
FRIO2 50.0125 308.5785 .4560 .9260
FRIO3 49,8438 304.2081 .5164 .9250
FRIO4 49,6938 303.8490 .5000 .9253
FRIO5 50.0250 306.6409 .5532 .9247
FRIO6 49,7125 303.1244 .5351 .9247
FRIO7 49,9375 305.7319 .5384 .9248
FRIO8 49,9500 304.9157 .5747 .9243
FRIO9 50.0000 307.7484 .5387 .9249
FRI10 49,8313 301.4116 .5907 .9239

Reliability Coefficients
N of Cases = 160.0 N of Items = 22

Alpha = .9271
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**xxkx Method 1 (space saver) will be used for this analysis ******
RELIABILITY ANALYSIS - SCALE (ALPHA)

Item-total Statistics

Scale Scale Corrected

Mean Variance Item- Alpha

if Item if Item Total if Item

Deleted Deleted Correlation Deleted
SEPA1 42.0313 435.6908 .8192 .9658
SEPA2 42.0125 434.1634 .8643 9639
SEPA3 43.0375 442.3382 .7948 .9668
SEPA4 41.7563 431.9842 .8266 .9656
SEPA5S 42.2375 431.2388 .8935 .9627
SEPA6 42.3875 421.6602 .9047 .9620
SEPA7 42.7250 428.2258 .8679 .9637
SEPA8 42.5313 418.6531 .9057 .9620
SEPA9 42.7313 423.4556 .8801 9631

Reliability Coefficients
N of Cases = 160.0 N of Items = 9

Alpha = .9678
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**xxkx Method 1 (space saver) will be used for this analysis ******

RELIABILITY ANALYSIS - SCALE (ALPHA)
Item-total Statistics

Scale Scale Corrected

Mean Variance Item- Alpha

if Item if Item Total if Item

Deleted Deleted Correlation Deleted
TI_OCVIG 1106.0625 1179799.1785 .1936 .6263
TI_OCMOD 1044.4063 1064958.2930 .3201 .6005
TI_OCWAL 1055.1250 1111506.2736 .3442 .5944
TI_TRBIK 1134.0625 1236786.5369 .2687 .6138
TI_TRWAL 965.2188 1160561.7443 3162 .6018
TI_HOVIG 1125.8125 1209433.9269 2779 .6104
TI_H OUT 1073.6250 1141106.5881 .4052 .5877
TI_HO_IN 997.7188 960679.1971 3312 .6078
TI_RECWA  984.1875 1043263.4866 .3086 .6057
TI_REVIG 1156.8750 1279237.6572 .3530 .6176
TI_REMOD 1140.0313 1241142.2946 .3904 .6073

Reliability Coefficients
N of Cases = 160.0 N of Items = 11
Alpha = .6295
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**xxkx Method 1 (space saver) will be used for this analysis ******
RELIABILITY ANALYSIS - SCALE (ALPHA)
Item-total Statistics

Scale Scale Corrected

Mean Variance Item- Alpha

if Item if Item Total if Item

Deleted Deleted Correlation Deleted
SYMO1FRE 27.6333 456.5851 4428 .9444
SYMO1SEV 27.7667 453.4954 5011 .9440
SYMO2FRE 27.9000 469.1966 .1888 .9457
SYMO02SEV  27.9000 468.7138 .1586 .9462
SYMO3FRE 27.4667 469.2920 1312 .9465
SYMO3SEV ~ 27.7333 468.2023 .1682 .9462
SYMO4FRE 28.1000 468.6448 .1846 .9458
SYMO4SEV ~ 28.2667 470.9609 .1709 .9455
SYMOS5FRE 27.6333 459.4126 .3581 .9450
SYMO5SEV ~ 27.9000 463.6793 3217 .9450
SYMO6FRE 27.4333 446.3920 .7102 .9426
SYMO6SEV  27.6667 451.1954 .6867 .9429
SYMO7FRE 27.2667 446.8230 .7607 .9423
SYMO7SEV 27.3333 447.1264 .6815 9427
SYMOSFRE 27.8333 459.3851 .4488 .9443
SYMO8SEV 27.7000 454.1483 4929 .9441
SYMO9FRE 27.9333 464.0644 .3801 .9447
SYMO9SEV  27.8667 462.4644 .3576 .9448
SYM10FRE 27.6333 453.4126 .5443 .9437
SYM10SEV  27.7333 455.4437 .5207 .9439
SYM11FRE 27.7000 452.3552 .5837 .9434
SYM11SEV  27.5333 446.6713 .5839 .9434
SYM12FRE 27.9333 447.3057 .6664 .9428
SYM12SEV ~ 27.9667 446.9299 .6762 .9428
SYM13FRE 27.2333 451.8402 4334 .9448
SYM13SEV  27.4667 450.8782 .5231 .9439
SYM14FRE 28.0667 451.5816 .5898 .9434
SYM14SEV  28.1333 460.8092 .5175 .9440
SYM15FRE 27.4000 443.4207 .6521 .9429
SYM15SEV  27.6333 453.6885 .5371 .9437
SYM16FRE 28.1333 460.4644 .6512 .9436
SYM16SEV  28.0000 454.0000 .6825 9431
SYM17FRE  27.9333 455.0989 .5407 .9437
SYM17SEV ~ 28.0333 463.7575 .3954 .9446
SYM18FRE 27.9667 448.9989 .6792 .9428
SYM18SEV  28.0000 451.1724 6221 .9432
SYM19FRE 28.1333 456.1195 .6364 .9434
SYM19SEV  28.2000 462.7862 .5839 .9440
SYM20FRE 28.0000 461.3793 4411 .9443
SYM20SEV ~ 28.0333 465.2057 3771 .9447
SYM21FRE 27.6000 445.1448 .6626 .9428
SYM21SEV  27.6333 449.1368 .5839 .9434
SYM22FRE 27.8667 443.7057 .6826 9427
SYM22SEV  28.0333 449.9644 .6894 .9428
SYM23FRE 28.0333 450.1713 .6835 .9428
SYM23SEV  28.1333 455.5678 .6552 .9433

Reliability Coefficients N of Cases = 30.0 N of Items = 46 Alpha = .9451
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**xxkx Method 1 (space saver) will be used for this analysis ******

RELIABILITY ANALYSIS - SCALE (ALPHA)

Item-total Statistics

Scale Scale Corrected

Mean Variance Item- Alpha

if Item if Item Total if Item

Deleted Deleted Correlation Deleted
SPAESO01 32.7000 72.9759 -.0327 7264
SPAES02 34.8333 57.5920 .6153 .6389
SPAES03 34.6000 60.4552 4662 .6622
SPAES04 32.6000 70.5931 .0472 7218
SPAES05 34.8667 61.7057 .3858 .6745
SPAES06 34.5000 59.8448 .5369 .6528
SPAES07 32.7000 73.2517 -.0555 .7330
SPAES08 35.2667 57.8575 .6000 .6412
SPAES09 34.7667 59.2885 .5571 .6494
SPAES10 33.8000 60.7172 .3052 .6913
SPAES11 35.8000 63.2000 .5381 .6618
SPAES12 34.2333 67.7713 .1746 .7043

Reliability Coefficients
N of Cases = 30.0 N of Items = 12

Alpha = .7011
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**xxkx Method 1 (space saver) will be used for this analysis ******

RELIABILITY ANALYSIS - SCALE (ALPHA)

Item-total Statistics

Scale Scale Corrected
Mean Variance Item- Alpha
if Item if Item Total if Item
Deleted Deleted Correlation Deleted
FAMO1 50.7000 193.2517 .6041 .8823
FAMO02 51.1000 196.7138 .5326 .8845
FAMO3 50.4000 208.1793 .1910 .8955
FAMO04 49.6000 202.4552 4060 .8881
FAMO5 50.9000 189.6793 .7406 .8783
FAMO6 49.9667 190.8609 .7018 .8794
FAMO7 50.7667 199.1506 4574 .8868
FAMOS8 50.6333 202.8609 3441 .8903
FAMQ9 50.8667 194.3954 .5677 .8835
FAM10 50.8000 191.8897 .7024 .8796
FAM11 52.3000 213.5276 .2170 .8912
FAM12 50.7333 203.3747 3221 .8912
FRIO1 51.7667 201.7713 4797 .8861
FRIO2 51.8000 203.6828 4768 .8863
FRIO3 51.4000 198.4552 .5033 .8854
FRIO4 51.3333 201.4023 4873 .8859
FRIO5 51.8000 200.3034 .6235 .8832
FRIO6 51.4000 203.1448 4132 .8878
FRIO7 51.6667 200.5057 .5059 .8854
FRIO8 51.7000 203.3207 4708 .8864
FRIO9 51.7667 203.9782 .5133 .8857
FRI10 51.5000 197.7069 .6219 .8825

Reliability Coefficients
N of Cases = 30.0 N of Items = 22

Alpha = .8904
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**xxkx Method 1 (space saver) will be used for this analysis ******

RELIABILITY ANALYSIS - SCALE (ALPHA)
Item-total Statistics

Scale Scale Corrected

Mean Variance Item- Alpha

if Item if Item Total if Item

Deleted Deleted Correlation Deleted
SEPA1 41.7333 308.6161 .6450 9410
SEPA2 41.7667 305.1506 .7339 .9361
SEPA3 43.1333 301.4989 .7595 .9347
SEPA4 40.9000 301.3345 .6937 .9386
SEPA5S 41.5000 310.7414 7213 .9369
SEPA6 42.1000 280.8517 .8640 .9285
SEPA7 42.2000 292.0966 .8645 .9288
SEPA8 41.9000 289.9552 .8450 .9297
SEPA9 42.3667 287.6885 .8358 .9302
Reliability Coefficients
N of Cases = 30.0 N of Items = 9
Alpha = .9409

**xx*x* Method 1 (space saver) will be used for this analysis ******

RELIABILITY ANALYSIS - SCALE (ALPHA)
Item-total Statistics

Scale Scale Corrected
Mean Variance Item- Alpha
if Item if Item Total if Item
Deleted Deleted Correlation Deleted
TI_OCVIG 931.3333 700118.8506 .5296 .6631
TI_OCMOD 845.8333 534455.3161 .6078 .6453
TI_OCWAL 838.5000 656589.9138 .5049 .6649
TI_TRBIK 955.6667 832777.1264 .3590 .6997
TI_TRWAL 787.5000 685728.8793 .5054 .6656
TI_HOVIG 917.3333 808713.3333 3351 .6972
TI_H OUT 927.8333 862401.1782 .2045 7113
TI_HO_IN 887.6667 841344.3678 .0640 .7366
TI_RECWA  868.5000 814486.4655 .1630 .7209
TI_REVIG 961.0000 832216.2069 4039 .6980
TI_REMOD 955.5000 791162.6724 .6364 .6785

Reliability Coefficients

N of Cases = 30.0 N of Items = 11
Alpha = .7121

Table 26: Multicollinearity test among independent variables



Independent variable R Tolerance (1-R’) VIF
Age .083 917 1.090
Gender 123 877 1.140
Education .089 911 1.097
Comorbidity 169 831 1.203
Symptom distress 257 743 1.345
Subjective experiences 250 .7150 1.333
Family and friend support 102 .898 1.113
Self-efficacy 107 .893 1.119
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Physical Activity’ = -.079age* + 0.556gender - 0.932education + 0.218comorbidity -0.008symptom
distress -0.037subjective PA experiences + 0.006family and friend support + 0.055self-efficacy**

Z’physical activity = _O~173Z*age s 0~054gender - 0~O7OZeducation + O~O48Zcomorbid'\ty 'O-Oqzzsymptom distress ~

*%
O~0685ubjective PA experiences + O~021Zfamily and friend support +0.256Z self-efficacy

Figure 5: Regression analysis of Physical Activity (1,000 Met) among new
coronary artery disease (CAD) patients after hospitalization with Robust

Maximum likelihood estimation (Table 24)
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—-=0.28

Chi-Square=3.49, df=7, P-walue=0.B83633, BMSER=0.000

Physical Activity’ = -.087age** + 0.056self-efficacy**

Z’physical activity = _O~056Z*age + 0~261Z**5elf—efﬁcacy

Figure 6 Parsimonious regression model of Physical Activity (1,000 Met) among

new coronary artery disease (CAD) patients after hospitalization with Robust

Maximum likelihood estimation (Table 25)
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