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This was a cross-cultural comparative study that examined college
students' physical activity behavior in both the United States and the Republic of
China on the basis of the full Transtheoretical Model (TTM) of behavior change.
Although current investigations do support TTM as a powerful model of physical
activity behavior change, there remains a need for examining other variables and
constructs relative to those proposed in TTM. From a health promotion planning
or intervention perspective, the integration of some of the PRECEDE and
PROCEED (PRE) constructs might provide unique insight into physical activity
behavior.

A total of 1,132 participants were recruited into this study, with 531 coming

from Taiwan and 601 coming from the U.S. In spite of similar recruitment
techniques, demographical data indicated that the participants from Taiwan were
older and had lower BMIs than those in the United States. They also spent more
time sifting in comparison to their American counterparts.

The scales and subscales used in this study were completed in the
participants' native language (i.e., Chinese or English). Prior to their use in this
study, all of the questionnaires were translated into Chinese using a multiple-step
methodology, including back translation, and they were found to have reasonable
internal consistency.

Results showed that the best predictive model for the stages of physical
activity behavior change was based on concomitants coming from both TTM and

PRE together. Specifically, the variables that contributed the most to the
participants' stage of change for physical activity classification in a stepwise
analysis, in order of entry, were the behavioral processes of change,
predisposing, nationality, cognitive processes of change, and gender. The overall
classification accuracy was 49%. Other than the maintenance stage (66%-68%
classification accuracy), this study found that the preparation stage (65.5%70.4% classification accuracy) was especially reliably predicted, which suggests
that preparation stage might be less transitory than previous thought.
Furthermore, the concurrent validity of the stage of change measure used
in this study was significantly related to the International Physical Activity

Questionnaire (IPAQ). This is the first application of IPAQ in Taiwan and the
results of the present study support its continued use as a physical activity
measure within a new country.

As nationality was a key concomitant of stage of change classification, the
present study suggests there may be a need for more non-Eurocentric research
with TTM before concluding that behavior change strategies and techniques
hypothesized in the model (e.g., behavioral and cognitive processes of change
decisional balance, and self-efficacy) are fully generalizable in physical activity

behavior change interventions using mixed culture samples. Likewise, there may
be some unique contributions to such interventions by incorporating constructs
from a broader health promotion planning or intervention model.
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Cross-Cultural Comparison of College Students' Physical Activity
Behaviors in the US and ROC using Transtheoretical Model
Constructs
Chapter one Introduction

US population suffers from obesity, heart disease, and stroke, various

forms of cancer, sleep apnea, depression, and chronic pain. Though there are
many other ills, these have specifically been linked to a sedentary life style.

Indeed, an aptly named condition has gained popularity: Sedentary Death
Syndrome (SeDS).

It is estimated that 70% of the U.S. population is affected by

SeDS (Chakravarthy & Booth, 2002). Alarmingly, these conditions have not
been exclusively limited to middle and older aged citizens. College students are
experiencing some of these conditions at an increasing rate. So much so, that
the U.S. Department of Health and Human Services (2000) has identified the
need for increased physical activity behavior among college students as a
national health priority. It appears that a significant decrease (62.5%) in physical
activity occurs between high school and college (Cullen et al., 1999).

Correspondingly, college students' health declines when activity declines. The
challenge, then, is to understand why and how this trend can be reversed.
To date, research addressing sedentary lifestyle habits in both the US and
the Republic of China (ROC) has been targeted at school children, middle-aged
adults, and elderly adults (Robert Wood Johnson Foundation 2003; Lee (in
Chinese) 1998; Lu (in Chinese), et al. 2000; Lin (in Chinese) 2000; Stone et al.

1998; Wu & Jwo, 2005). However, the university student population has
received little research attention. Currently, since the 1990's, the physical
education requirement has been reduced or eliminated in many colleges and

universities in the US. (Hensley, 2000). A similar, or perhaps worse, situation
may be found in the ROC according to National Council on Physical Fitness and
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perhaps worse, situation may be found in the ROC according to National
Council on Physical Fitness and Sports in Taiwan (1999) among its 150

colleges and universities, in 1997 the Ministry of Education in Taiwan
eliminated the physical education requirement. Most universities chose to
eliminate the physical education classes. The result of this elimination has not
been studied. It is urgent to understand how to help college students adopt

patterns of active living in order to prevent the consequences of sedentary
lifestyle-mediated disorders.

There is strong international interest in this topic (Killoran, Fentem, &

Caspersen, 1994). However, at present, there is very little scientifically based
knowledge about physical activity and health promotion within the context of

ethnicity and culture, let alone international cross-cultural diversity. This void
has resulted in several recent pleas for researchers in exercise and sports
science to engage in more cross-cultural research aimed at fostering
international understanding and appreciation (Duda & Hayashi, 1998, Zeigler
2000).

One promising approach for studying physical activity behavior is that

proposed in the Transtheoretical Model (TTM) of behavior change. The TTM
attempts to identify and isolate key variables associated with successful

behavior change. These variables are the behavioral and cognitive processes
of change, decision-making, self-efficacy, and the stages of change.

3

Chapter Two Literature Review

2.1 The International Problem of Physical Inactivity
Behavior change, in terms of sedentary lifestyle, is not just a problem of

Americans, it is a worldwide problem. There is very little scientifically based
knowledge about physical activity and health promotion in the context of

ethnicity and culture, let alone international cross-cultural diversity. Commonly
known health beliefs and practices, or different medicine practices, are
important determinants of health behaviors that are culturally specific (Hufford,
1997; Jack, Harrison, & Airhihenbuwas, 1994; Kramer, 1992; Huff & Kline,

1999). Norms, values, and beliefs of western culture may not meet the needs

of other cultural settings. The acceptable and effective intervention for one
population may not be for another. Therefore, it is a challenge to study crosscultural exercise behavior change and, at the same time, to keep the
development of intervention as generic as possible to meet the needs of a

culturally diverse population. This need has largely been ignored by scholars
in the sub-discipline of sport and exercise psychology (Duda & Allison, 1990;
Duda & Hayashi, 1998).

2.2 The benefits of physical activity
The benefits of exercise and physical activity are well established in the
literature (U.S. Department of Health and Human Services [USDHHS], 2000;

American College of Sports Medicine (ACSM), 1998). Sedentary lifestyle of all
ages is a major public health problem (Sparling et al., 2002), according to the
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more than 60% of Americans are not physically active on a regular basis, and 25
% are not active at all. It is a dire situation for the future health of the US

(Sparling, 2003). A similar, but possibly worse, situation was found in Taiwan
(Wu & Jwo, 2005). Only 25 % of people in Taiwan are doing regular routine
exercise. According to a physical activity research survey in Taiwan (Huang, et.
al. 1991; Liu, 1995 (in Chinese)), greater than 50% of people 40 years old or
older, and greater than 75% of people 20 years old or younger, lack adequate

levels of physical activity. In U.S., rates of taking part in physical activity decline
throughout high school, college, and then even more sharply after college
graduation (Casperson et al., 2000; Hensley, 2000; Sparling & Snow, 2002).
2.3 Status of research in the college student population
The college student population has received surprisingly little research

attention in physical inactivity. Most of the research in this area has been
devoted to adult or elderly participants (Marcus, Rakowski, & Rossi, 1992;

Armstrong, et al., 1993; Wyse, Mercer, & Ashford, 1994; Buxton, et al., 1995;

Cardinal, 1995; Robert Wood Johnson Foundation, 2003). Sedentary lifestyle
usually begins at a younger age, i.e., young children and adolescents (Cardinal,

Engels & Zhu, 1998; Nigg & Courneya, 1998; Walton et al., 1999; Robert Wood

Johnson Foundation, 2003). Once the sedentary lifestyle starts, it tracks into
adulthood (Reynold et aL, 1990). There is research to suggest that younger and
healthy people do not usually participate in physical activity until their health
condition begins to deteriorate.

Despite the many health and physical activity promotion and intervention
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until their health condition begins to deteriorate.
Despite the many health and physical activity promotion and

intervention curricula that have been developed, health professionals and

educators are still trying to find strategies that work. Long-term compliance
with a physical activity program has been an elusive goat due to high rates of
recidivism (Marcus et aL, 1992).

2.4 The need for studying college student physical activity behavior
A recent health survey indicated that a person's physical activity
pattern, as a college senior, appears to persevere in the years after graduation

(Sparling & Snow, 2002). Six years after graduation, 85% of those who were
active remained active. Similarly, 81% of those who were inactive remained
inactive. Throughout a person's school education, the college years are
probably the last opportunity to shape young adults' physical activity habits
(Leslie et al., 2001; Sparling & Snow, 2002). During the college years,
individuals exercise their choice of lifestyle, and are more open to change and

challenge. At the same time, the sedentary lifestyle starts to creep in. Without
intervention, the more likely the sedentary lifestyle will be carried throughout
adult life.

More than 12 million students currently are enrolled in the colleges and
universities of the U.S. Approximately 20% of the students are overweight and

few engage in physical activity on a regular basis. The Healthy People 2010
document (U.S. Department of Health and Human Services IUSDHHSI, 2000)
discusses the need for studies in the college age group, and listed one of the
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to enhance their health. There are very few studies that have focused on college
students' physical activity behavior in either America or the Republic of China (Lu
(in Chinese) et at., 2000; Lin, 2000 (in Chinese); Wu et al., 2003; Sparting, 2003).

Before 1995 in Taiwan, physical education was required in the college

curriculum. With required physical education programs from elementary school
throughout high school and college in Taiwan, young people have at least three
to five fuN hours of moderate to vigorous physical activity every week. Since
physical education classes were changed to elective, many universities rely on

students themselves to decide whether to be active or not. Unfortunately, many
are choosing not to be active (Huang, Chiang, Lan, Fang, & Kwei, 1991; Liu,

1995; Wu& Jwo, 2005). A similar situation has been found in the U.S., with a
large drop off in physical activity from high school to college (Cullen et at, 1999).

Exercise-promotion efforts need to reach everybody. Despite the lack of
research attention, studying college students will be an ideal starting point
because the school setting is an important avenue to reach a large segment of
the population, the last window of opportunity for a major social institution to
influence physical activity behavior (Leslie, Sparling, & Owen 2001, Sparling &
Snow 2002).

Many research studies indicate that physical activity interventions using

theoretical frameworks, such as the stages of motivational readiness for change
model, can increase the physical activity behavior of sedentary adults (Dunn et

al., 1998; Marcus et. al, 1992). One promising approach in the field of physical
activity behavior change is the Transtheoretical Model (TIM), which has been
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Many research studies indicate that physical activity interventions
using theoretical frameworks, such as the stages of motivational readiness for
change model, can increase the physical activity behavior of sedentary adults

(Dunn et al., 1998; Marcus et. al, 1992). One promising approach in the field
of physical activity behavior change is the Transtheoretical Model (TIM),
which has been extensively studied in the U.S. in an attempt to identify
promising exercise and physical activity behavior change strategies.

2.5 Using the TIM for behavior change
In the ITM, behavior change is viewed as a complex process that
unfolds over time through a series of stages. These stages account for the
temporal, motivational, and constancy characteristics of human behavior. The
model has four overarching dimensions (Burbank & Riebe, 2002; Kosma,

Cardinal, & Rintala, 2002). They are: (1) stages of change (2) processes of
change (3) self-efficacy and (4) decision balance. Marshall and Biddle's
(2001) meta-analysis indicated that there were 80 published studies involving

at least one of the four dimensions. Only a few studies have examined all four
main dimensions simultaneously (Gorely & Gordon, 1995; Hellman, 1997;

Nigg & Courneya, 1998; Cardinal, Tuominen & Rintala, 2003). For example,
Gorely and Gordon indicated 8 of the 13 core constructs from TIM accounted
for 57% of the variance in a sample of older (M age= 56 year) Australian

adult's stage of change classification. Heilman reported that 50% of the
variance in a sample of cardiac rehabilitation patients' (M age = 73.5 year)
stage of change for exercise adherence was accounted for by their perceived

S

self-efficacy, benefits (surrogate measure of pros), interpersonal support (not

a core construct in the TIM), and barriers (surrogate measure of cons). The
hypothesized processes of change contributed no unique variance in this

study. Among a sample of adolescents (M age = 15 year), Nigg and
Coumeya found all of the hypothesized constructs from TIM to be significantly
related to the participants' stage of change for ecercise behavior. Cardinal,
Tuominen and Rintala found that self-efficacy accounted for the most variance
between stages (112 = 0.32), followed by the behavioral processes of change

(112= 0.07). The largest variance being accounted for in their series of

univariate comparisons of the individual processes of change came from
counter-conditioning (w2= 0.26), self-efficacy (w2 = 0.32), and self-liberation

(w2= 0.14). Both counter-conditioning and self-liberation are behavioral
processes of change.
2.6 PRECEDE and PROCEED

The TIM has proven to be a valuable and powerful tool for the study of
intrapersonal behaviors. Other levels of study that merit analysis include
interpersonal, institutional, community, and policy levels. These require the
use of other variables. In health promotion, Green and Kreuter (1991) used
the PRECEDE/PROCEED model, with Corbin and Lindsey (1994) later

identifying three variables. These are the predisposing, reinforcing, and
enabling factors that might influence physical activity behavior. "PRECEDE"
refers to the predisposing, reinforcing, and enabling constructs in educational
or environmental diagnosis and evaluation, whereas "PROCEED" refers to
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policy, regulatory, and organizational constructs in educational and

environmental development (Green & Kreuter, 1991). By integrating these
variables into the TTM, the current study may find unique characteristics of
those students being studied for their inactivity/activity behavior.

2.7 The Status of Comparative Studies of Physical Activity on the Basis of
the Transtheoretical Model
Although studies of the TTM have been conducted in countries other
than the United States (U.S.) (e.g., Australia, Canada, and throughout the
European Union), there has only been one true comparative study published

at present (Cardinal, Tuominen, & Rintala 2003). This study focused on
translating the TTM measures into the Finnish language, and assessing the
translated instruments' psychometric properties relative to English versions of

the measures among an American sample. This study provides a model for
successfully translating psychological inventories from one language to
another.

Though other international studies of inactivity/activity have been

performed using TTM (Marcus & Owen 1992), the groups being studied were
never directly compared. That is, nationality was not used as an independent
variable. The homogeneity of college campuses may allow the nationality
variable to become a more powerful study characteristic.

Also, most of the TTM studies have relied mainly on the Caucasian

mainstream. There is evidence of cultural variation in style, and the meaning
of activity, even when ethnic groups seem to adopt the sport forms of the
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mainstream (Duda & Allison 1990). Kearney, Graal, Damkjaer, and
Engstrom (1999) found that substantial inter-country variation existed based
on descriptive statistical analysis among 15 member states of the European
Union with regard to their stage of change for regular physical activity,
motivational factors, and perceived barriers to their involved physical activity.

The authors also noted gender differences within their sample, with the
percentage of females being higher in the precontemplation stage, and the

percentage of males being higher in the maintenance stage. However, no
direct statistical comparisons were made between the countries involved in

this study, nor were such comparisons made for gender. Furthermore, at
present, there are no cross-cultural comparative studies that have been
conducted between western and eastern countries.

Recognizing the common problem of physical inactivity experienced by
many people throughout the industrialized world (Sparling & Snow, 2003; Wu
et al., 2003; Martinez-Gonzalez et al., 2001; U.S. Department of Health and
Human Services, 2000), and understanding that theory-based research is
needed to advance understanding in the area of exercise psychology (Berger,

Pargman, & Weinberg, 2002; Buckworth & Dishman, 2002), and heeding the
call for more cross-cultural comparative studies within the sub-discipline of
sport and exercise psychology (Duda & Allison, 1990); this study proposes to

translate measures derived from the TIM into the Chinese language, and
assess their psychometric properties. Once successfully translated, the
primary purpose of the study is to compare college students' physical activity
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and exercise behavior on the basis of the TTM and the predisposing,
reinforcing and enabling factors associated with physical activity behavior

between the two countries. This study fills a critical void in our knowledge
base, and will also help determine the potential external validity of the TTM
within a new country.

2.8 Comparison of life in the U.S. and the ROC
Both the ROC and the U.S. represent advanced economies, but in spite
of this, there remain a number of socio-cultural and geo-political differences

between the two countries (Wright, 2001). For example, the government in
the ROC operates as a Republic, with a nearly ten-decade long democracy (a

conservative regime). The government in the U.S. operates as a Federal
Republic, with a strong democratic tradition (an advanced liberal regime). This
may impact people's psychosocial concomitants for physical activity behavior
because of different funding arrangements and different emphases on physical

education in the school system; different degrees of access to higher
education between the two countries; and semi-mandatory military service for

males in the ROC. Also, in the year 2000, the gross national product per
capita in the ROC was $13,954 with a GDP growth rate of 5.9% vs. $35,083

with a GDP growth rate 4.1% in the U.S. This may impact people's psychosocial concomitants for physical activity behavior because those in the U.S.

have different purchasing power and discretionary income that can potentially
be applied to leisure-time pursuits.

Relative to physical activity involvement, recent evidence suggests that
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those in the ROC may be experiencing similar trends in participation as

those in the U.S. (Wu etal., 2003; Lu, 2000; Lin, 2000; HuangetaL, 1991(in
Chinese)). That is, a large proportion of adults in the ROC appear to be
remaining sedentary, or having only moderate levels of physical activity in their

leisure. And, occupational and commuting forms of physical activity have
declined over the past 15 years. These trends seem similar to the situation in

the U.S. (U.S. Department of Health and Human Services, 2000). In terms of
other related consumer health behaviors (age at 20 to 29), the average daily
caloric supply for a male in the ROC is 2,203 keal, and 1,591 kcal for a female

(First Nutrition and Health Survey in Taiwan [NHSIT] 1993-96). In the U.S., it
is 2,821 kcal for a male and 1,841 kcal for a female (The Continuing Survey of
Food Intakes by Individuals in the United States, by race [CSFIIj 1993-96).
Finally, the prevalence rate of heart disease is high in both the ROC and the
U.S. (Killorari, Fentem, & Caspersen, 1994, National Vital Statistic Report

(NVSR] 2002 and 2005). The rate is true for both men and women between
ages 20-29.

2.9 Summary and Hypotheses
It is well established that physical activity is an important health

behavior for the prevention of morbidity and mortality, as well as the promotion

of health and weliness. In spite of its benefits, too few people throughout the
industrialized world engage in physical activity on a regular basis. To improve
this situation, theory based research has been recommended. A particularly

promising theory is the TIM. The TIM is comprised of four main dimensions.
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To date, few researchers have employed the entire 1TM in their studies, let

alone additional variables in conjunction with those in the TIM. Moreover,
researchers have only begun to take up the challenge of performing true
cross-cultural, comparative studies with the TTM, or other potential constructs
related to physical activity and exercise behavior (e.g., predisposing,

reinforcing, and enabling factors). The current study seeks to improve upon
this situation by addressing whether the stages of change, processes of
change (behavioral and cognitive), self-efficacy, and decisional balance are

moderated by nationality or gender. The general research questions of

interest relates to the external and internal validation of the TIM. That is: (A)
Does the internal validity of the TTM hold up when using a mixed culture
sample? And, (B) Are the psychosocial concomitants of stages of change for
physical activity behavior different or similar among college students residing
in the ROC and the U.S.?

With the participants' stage of change, nationality,

and gender all serving as independent variables, it is anticipated that
participants use of the hypothesized behavioral and cognitive processes of
change, self-efficacy, decisional balance, and the predisposing, enabling, and
reinforcing factors for physical activity behavior will improve from

precontemplation to maintenance (regardless of nationality or gender). Self
reported physical activity behavior will also be compared across nationality,

gender, and the hypothesized stages of change. On the basis of previous
research (Klein & Stone, 2002), a systematic relationship is anticipated
between the participants' self-reported physical activity level and their self-
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selected stage of change (i.e., precontemplation< contemplation<
preparation< action< maintenance).

2.10 The purpose of this study
Although current investigations do support the 1TM (an intrapersonal
model) as a powerful model of physical activity behavior change, there
remains a need for examining other variables and constructs relative to those

proposed by the TTM. The integration of PRECEDE and PROCEED
constructs (from an interpersonal prespetive) might provide unique insight into
physical activity behavior among college students in both the U.S. and the

ROC. There remains a need for crosscuttural, comparative studies of these
theoretical models and constructs. The purpose of this study was to compare
college students' physical activity behavior in both the U.S. and the ROC
based on the TTM, and selected dimensions of PRECEDE/ PROCEED.
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Chapter Three Methodology
3.1

Participants

College students were invited to take part in this study from Oregon

State University and National Taiwan Normal University. The author
contacted class representatives or available instructors to invite classes'

students for the survey. The author, who is fully conversant in English and
Chinese, employed similar procedures at each respective university. Study
participation was voluntary. Similar weather conditions were chosen between
the two countries throughout the data collection period, with normal daily high
temperatures around 23 degrees Centigrade, and monthly precipitation

between 6.35-9.14 cm. In accordance with the selected university's
Institutional Review Boards (see Appendix 1), informed consent by the
participants was obtained and filled out prior to participating in the study.

The sample size of the study was determined by using Kraemer and

Thiemann's power analysis (Kraemer & Thiemann, 1987). An 80% chance of
finding a moderate (d

0.45) effect size difference with alpha set at p < 0.01

and a two-tail (bi-directional) test were employed. There are 20 possible
combinations of stage of change (5), gender (2), and nationality (2) as

dependant variables. Of the totally 1,132 participants, 531 were from Taiwan
and 601 were from the U.S..

3.2 Measures
3.3 Stage of change measures

Conceptually, the stages of change seek to capture the temporal,
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motivational, and constancy dimensions of health behavior change.
Participants' stage of change for physical activity behavior was assessed
using a previously validated measure (Reed et aL, 1997, see Appendix 2).

Specifically, participants were informed that:
"Physical activity includes activities such as brisk walking,

jogging, swimming, and aerobic dancing, biking, rowing, etc.
Primarily sedentary activities, such as bowling, or playing golf
with a cart, would not be considered an appropriate level of

physical activity. REGULAR PHYSICAL ACTIVITY = 3 TIMES

OR MORE PER WEEK. Please mark the box that best
describes your present level of physical activity behavior."
Participants who endorsed the statement: "Yes, I have been participating for
more than 6 months," were classified as being in the maintenance stage.
Those who endorsed the statement, "Yes, I have been participating for less

than 6 months," were classified as being in the action stage. Those who
endorsed the statement, "No, but I am planning to start in the next 30 days,"

were classified as being in the preparation stage. Those who endorsed the
statement, "No, but I am planning to start in the next 6 months," were

classified as being in the contemplation stage. Those who endorsed the
statement, "No, and I don't plan to start in the next 6 months," were classified
as being in the precontemplation stage.
3.4 International Physical Activity Questionnaire (IPAQ)
To provide construct related validity evidence of the participants' stage
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of change for physical activity placement, participants also completed the

"International Physical Activity Questionnaire" (see Appendix 2). On this
measure, participants reported their frequency of vigorous sessions of physical

activity during the previous week (e.g., heaving, lifting, digging, aerobics, or
fast bicycling), moderate (e.g., carrying light loads, bicycling at a regular pace,
or double tennis), walking (walking at work/school and at home, travel from
place to place, and any other solely for recreation, sport, exercise or leisure),
and sifting (weekdays while at work/in classroom, while doing course work and

during leisure time). This measure was used for the first time in conjunction
with the TTM and the people of Taiwan (Craig et al., 2003).
3.5 Process of change measures
Conceptually, the processes of change are the activities, events and

strategies that help people successfully change their behavior. The processes
of change were assessed using a 30-item measure (Nigg & Riebe 2002, see

Appendix 3). Half of the items assess the behavioral processes of change
(i.e., counter-conditioning, helping relationships, reinforcement management,
self-liberation, and stimulus control); and the remaining half assessed the
cognitive processes of change (i.e., consciousness raising, dramatic relief,

environmental reevaluation, self-reevaluation, and social liberation). A sample
behavioral item is, 'instead of taking a nap after work/school, I do physical
activity," and a sample cognitive item is, "I feel more confident when I do
physical activity regularly." Participants responded to each item using a fivepoint Likert scale (1 = "never," 5 = "repeatedly").
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3.6 Self-Efficacy measures
A person's situation specific self-confidence in the face of barriers was

referred to as barrier self-efficacy. To assess the participants' barrier selfefficacy for exercise, on 18-item measure was used (Rossi et al., 2000, see

Appendix 4). A sample item is, 1 am confident I can participate in regular
physical activity when it is raining or snowing." Participants responded to each
item using a five-point Likert scale (1 = "not at all confident," 5

"very

confident").

3.7 Decisional balance measures
On the basis of decision theory (Janis & Mann, 1977), it was anticipated

that a person would not adopt or maintain a regular physical activity program

unless her/his pros exceed her/his cons. This was referred to as decisional
balance. To assess the decisional balance construct, a 10-item measure of
potential positive (i.e., pros), and negative (i.e., cons) consequences of

physical activity involvement were used (Plotnikoff, 2001, see Appendix 5). A
sample pro item is, "I would feel more confident about health by getting

physical activity." A sample con item is, "Physical activity would take too
much of my time." Participants responded to each statement using a five-point
Likert scale (1 = "not at all important," 5 = "extremely important").

3.8 Predisposing, reinforcing and enabling measures
Corbin and Lindsey's (1994) 15-item "Physical Activity Adherence
Questionnaire" (see Appendix 6) was used to assess the predisposing,
reinforcing, and enabling factors associated with physical activity behavior.

19

There were seven predisposing factors on the scale. A sample item is, 1
have been a regular exerciser most of my life." There are four enabling
factors. A sample item is, "I have a place to exercise and equipment that I can

use in or near my home." There are also four reinforcing factors. A sample
item is, I have a doctor and/or employer who encourage me to exercise."
Participants responded to each statement on a three-point Likert scale (1 =
"very true," 3 = "not true.").

3.9 Procedures

All measures were completed in the participants' native language. In
translating the measures from English to Chinese, the methodology outlined

by Banville, Desrosiers, and Genet-Volet (2000) was used. First, the author
translated all measures into Chinese. Second, three native speaking Chinese
(one with a Ph.D. in Education, and two current Ph.D. candidates from the
Public Health and Human Development and Family Sciences Departments)
without access to the original version, helped back-translate all the measures

into English. Third, these three versions in Chinese (see Appendix 7), were
compared, discussed, and modified to reconcile any differences among them.
Lastly, the revised instrument was given to a small group of Chinese students

at NTNU for pilot testing. The author continued to collaborate on refining the
measures on the basis of any difficulties expressed or observed. Cronbach
alpha was used to assess the psychometric properties of the Chinese versions
of the measures.
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3.10 Data Management and Analysis
The Statistical Package for the Social Sciences (SPSS version 11.5)

was used to analyze all data in this study. Scales and subscales employed in
this study were examined by Cronbach alpha (a) for internal consistency. A
total of 1,132 participants were recruited into this study and characterized

based on stage of change of physical activity behavior. A number of
demographic variables were compared using either chi-square (2) or t-test.
Concurrent validity of stage of change was assessed by comparing it to the
IPAQ using both x2 or F-test. Finally, univariate and direct discriminant
function analysis were used to identify important concomitants as wefi as to

generate a classification matrix. As appropriate and to assist in the
interpretation of significant and non-significant findings derived from probability
(p) testing, measures of magnitude including the contingency coefficient (C),
effect size (ci), or eta-squared (12) were used.
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Chapter Four Results
4.1 Preliminary Analysis

As shown in Table 1, 16 of scales and sub-scales employed in this
study had acceptable levels of internal consistency (i.e., Cronbach a >.70) and
9 did not (i.e., Cronbach a < .70). Because measurement reliability is
important in the detection of statistical significance (Traub, 1994), only certain
scales and sub-scales were retained far use in this study. The scales/subscales used for analyses in this study were: Predisposing (Cronbach a = .77),
Reinforcing (Cronbach a = .61), Enabling (Cronbach a = .73), Behavioral
Processes in their entirety (Cronbach a

.92), Cognitive Processes in their

entirety (Cronbach a = .87), the long form of Self-efficacy (Cronbach a = .87),
Pros (Cronbach a = .57) and Cons (Cronbach a = .61). The three measures
(reinforcing, decisional balance pro and con) with less than desirable reliability
that were retained for use in this study each have theoretical importance,
which, for the purposes of this study, trumped their less than ideal reliability.
4.2 Participant Characteristics
A total of 1,132 participants were recruited into this study. In terms of
national origin, 531 (46.9%) were from Taiwan and 601 (53.1%) were from the
U.S.. The majority of participants were male (n = 596, 52.6%) and held
freshman class standing (n = 564, 49.8%). On average, participants were 20.0
years of age (SD = 1.6) and had BMIs of 22.6 (SD = 3.6).
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Table 1. Reliability coefficients
Variables
Predisposing
Reinforcing
Enabling

Alpha value
(N= 1,133)
= .77

Number of Items
7

= .74

4
4

Behavior processes
Counter conditioning
Helping relationship
Reinforcement
management
Self-liberation
Stimulus control

= .92
= .75
= .88
= .81

15
3
3
3

= .79
= .70

3

Cognitive processes
Consciousness raising
Dramatic relief
Self-evaluation
Environmental
Re-evaluation
Self-liberation

= .87
= .79
= .64
= .67

15
3
3
3

= .83
.59

3
3

= .79
= .63
= .90

3
3
3

= .62

3

= .85
= .84

3
3

= .67

6

= .87

18

= .57

5
5

Self-Efficacy
Negative affect
Excuse making
Must exercise alone
Inconvenient to
exercise
Resistance from
others
Bad weather
Self-efficacy
Short form
Self-efficacy
Long form
Decisional Balance
Pros
Cons

= .61

= .61

3
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The 2 (national origin) by 2 (gender) analysis is shown in Table 2.

While there was a statistically significant relationship between these two
variables Ø(2 (I, N = 1,132) = 3.91, p < .05), the magnitude of the relationship
was small (i.e., c = .06).

Table 2. Nationality by Gender
Nationality

Gender
Female
Male
268
333
268
263
536
596

US

Total
601
531
1,132

TW
Total
X2(1, N=1,132)= 3.91, p<. 05, c= .06

The 2 (national origin) by 5 (grade level) analysis is shown in Table 3.
This relationship was statistically significant (x2 (4, N = 1,132) = 115.30, p

<.001) and of large magnitude (i.e., c = .32). The main difference was that the
Taiwan sample was more evenly distributed across grade levels than the U.S.
sample, which tended to include mostly underclassmen. Still, though, the
majority of participants in both samples held either freshman or sophomore
class standing (i.e., 64.8% Taiwan and 85.3% U.S.).

Table 3. Nationality by Grade Level
Nationality

Grade

Freshman Sophomore Junior
US

1W
Total

386
178
564

127
166

293

54
98
152

Senior Graduate
32
84
116

2
5

7

Total
601
531
1,132

x2(4, N=1,132)= 115.3, p< .001,c=.32
On average the American students were younger than the Chinese

students(Mage= 19.Syears, SD= 1.4vs. M=20.5years, SD= 1.7; t(1,130)
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= -10.27, p < .001, d = .62, and had significantly higher BMJs (M

23.8, SD

= 3.8, vs. M=21.2, SD=2.9; t(1,130)= 12.57,p< .001, d=. 74.
4.3 Demographic Variables and the Stages of Change
As shown in Table 4, the 2 (national origin) by 5 (stage of change)
analysis revealed a statistically significant relationship between these two

variables (2(4, N= 1,132) = 120.79, p <.001) and the relationship was large
(i.e., c = .33). More than twice as many of the U.S. participants were in the
Maintenance stage as compared to those from Taiwan. Also, about three
times more of the Taiwan participants were in the Contemplation stage and
nearly seven times more were in the Precontemplation stage.

Table 4. Nationality by Stage of Change
Nationality
MA

Staqe of Change

AC

PR

CO

PC

Total

US

257
98
206
8
531
32
TW
116
77
186
601
97
55
Total
373
175
392
63
129
1,132
Note: MA = maintenance; AC = action; PR = Preparation; CO = contemplation;
PC = precontemplation. x2 (4, N=1,132) = 120.8, p < .001, c = .31

As shown in Table 5, the 2 (gender) by 5 (stage of change) association

was also statistically significant (2(4, N= 1,132) = 24.58, p <.001), but the
magnitude of this association was small (i.e., c = .15). Likewise, as shown in
Table 6, the 5 (grade level) by 5 (stage of change) analysis was statistically

significant V (16, N = 1,132) = 59.6, p < .001), but the magnitude of the
relationship was small (i.e., c = .22).
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Table 5. Stage by Gender
Stage

Gender
Female
Male
143
230
83
92
196
196
78
51
36
27
536
596

Maintenance
Action
Preparation
Contemplation
Precontemplation
Total

x2(4, N=1,132)

Total
373
175
392
129
63
1,132

24.6, pc 001, c= .15

Table 6. Grade Level by Stage of Change
Grade Level
MA

Stage of Change
AC
PR
CO

PC

Total

16

564
293

Grade

Freshman

203

Sophomore 108
Junior
37

96
42
23

205
81

44
40

22

59
22
152
11
45
20
14
116
2
2
3
0
7
Total
373
392
129
63 1,132
Note. MA = maintenance; AC = action; PR = Preparation; CO = contemplation;
PC = precontemplation. x2 (4, N =1,132) 24.6, p <. 001, C .22

Senior
Graduate

23

14
0
175

On average and over the course of one week, IPAQ data indicated that
the American students reported more physical activity than the Chinese
students (see Table 7). The American students' sitting time (M sitting time per
day = 5.3 hours) was 2.5 hours less per day than the Chinese students (M
sitting time per day = 7.8 hours. The Chinese female students' sitting time was
the highest, followed by the Chinese male students, then the American male
students, with the least sitting time being reported by the American female
students.

IPAQ data (see Table 7) also indicated that U.S. students spent 9.5%
more vigorous physical active time, 15 % more moderate physical active time,
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and 22% less physically inactive time than Chinese students.
Table 7. IPAQ Physically Active Time and Sitting Time Comparisons by
Nationality

Category (per day) Nationality Mean SD
Sifting Time
Us
5.3
2.9
TW
Vigorous time

US

1W
Moderate time

US

1W
Insufficient time US
1W

7.8
68.2
66.2
59.8
70.1

73.5

3.8
58.9
71.4
58.6
78.8
70.8

df
t
p
1129 -12.3 <.001
1130

.5 <60

d
.56

.03

1130 -2.54 <.011

.16

1130 -3.75 <.001

.13

94.1 112.5

4.4 Concurrent Validity of the Stage of Change Measure
With stage of change as a categorical independent variable and IPAQ
scores (IPAQ Short Form, 2003) as a continuous dependent variable, a
statistically significant relationship was observed, F (4, 1,130) = 43.67, p <
.001, r2 = .13. Overall, 13% of the participants' physical activity behavior was
accounted for in this analysis. Moreover, the 5 (stage of change) by 3 IPAQ
category (i.e., insufficiently active, sufficiently active and highly active) (See
Table 8) revealed a statistically significant and large association between the
two measures, x2 (8, N= 1,131) = 193.5, p <.001, c = .38; thus supporting the
concurrent validity of the stage of change measure within this mixed culture
sample.
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Table 8. Stage of Change by IPAQ Category
IPAQ Category

Stage of Change
AC
PR
CO

MA
PC
Total
Insufficiently Active
9
15
8
49
49
130
Sufficiently Active
23
25
74
30
10
162
Highly Active
341
142
269
50
37
839
Total
373
175
129
392
62 1,132
Note. MA = maintenance; AC = action; PR = Preparation; CO = contemplation;
PC = precontemplation. x2 (4, N =1132) = 193.5, p <. 001, C .38
4.5

Univariate Comparison By Stage of Change
Means scores for the behavioral processes, cognitive processes,

enabling, cons, predisposing, pros, reinforcing, and self-efficacy constructs
showed a general linear trend from precontemplation (low) through
maintenance (high). Table 9 summarizes these results and provides post-hoc
contrasts across the hypothesized concomitants.
Bivariate correlations among the hypothesized concomitants are shown
in Table 10. While multicolinearity was not considered a major problem, 3 of

the 28 bivariate relationships did exceed .70. Specifically, the relationship
between enabling and predisposing was .71, enabling and reinforcing was .70,
and the cons and pros (decisional balance) was .71.
There were also significant age and BMI differences across the stages
of change. Those data are shown in Table 11.

2g

Table 9. Univanate summary of stage of change theoretical concomitants
(TIM and PRE combined)

MA AC

Variable

PR

CO PC F4,1127

p

if

Tukey Post

Hoc Contrast

Transtheoretical Model
Behavior processes
M

41 .7

50.7 47.8

SD
10.4
9.7
Cognitive processes
M
SD

9 .3

35.8 31.3 108.5
7.7 10.3

37.5 37.3 30 .6 30.2 27.2
13.4 15.6 17 .5 17.4 14.0

11.4

<.001 .28 MA,AC>PR>CO>PC

<001 .04 MA>AC,PR>CO

Decisional balance /Pro
M

SD

8.5

<.001

2.4

=051 .01 MA,AC,PR,CO>PC

30.7

<.001 .10 MA,AC>PR>CO,PC

15.9 16.1
2.0 2.0

32.1

<.001 .IOMA>AC,PR>CO,PC

30. 0 28.9 28.8

43.1

<.001 .13MA>Ac>PR>co,Pc

23.1

<.001 .O9MA>AC,PR>CO,PC

15.3

15.4

14 .9

2.5

2.7

2 .8

14.1 13.9
2.9

.03 MA,AC,PR>CO,PC

3.4

Decisional balance/Con
M

SD

13.7

13.7

13 .6

2.3

2.7

2 .7

13.3 12.8
2.7

3.4

Self-efficacy (long form)
M
SD

59.4
13.7

56.1

52.5 47.7 45.7

12.8

12. 7

12.6 16.0

Health Promotional Model
Enabling
M

18.0
SD
2.7
Predisposing
M
31.9
SD
2.7

17.3

17. 0

2.2

2. 0

30.9
2.7

2. 8

2.9

3.0

Reinforcing
M

17.4

16.7

16. 5 15.8 15.5
2. 1
2.1 2.2

SD
2.0
2.0
Note. MA = maintenance; A C = action; PR = Preparation; CO = contemplation;
PC = precontemplation.

TablelO.Correlations matrix among the predictor variables for the final direct Discriminant function analysis

1

1. Enabling
2. Predisposing
3. Reinforcing
4. Self-efficacy

1.00
.71**
.70**
.48**

2

1.00
59**

.44**

**
5. Decisional balance (pros) .08*
.07*
6. Decisional balance (cons) -.04
33**
...39**
7. Behavior processes
.31**
8. Cognitive processes
.10

3

1.00
.41**
13**
.08**
.38**
.31**

**
Correlation is significant at the p < .01 level (2-tailed).
* Correlation is significant at the p < .05 level (2-tailed).

4

5

6

7

8

1.00
.71**
.31**
-.00

1.00
.23**
.02

1.00
.08**

1.00

1.00
.11

.04
.38**
.28**
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Table 11. Univariate summary of stage of change, age, and BMI
Variable

MA AC

PR

CO PC

F4, 1127

p

q2

Tukey Post
Hoc Contrast

Age
M
SD
BMI
M
SD

19.7
1.7

19.5 19.5 20.5 20.1

21.1
3.4

21.6 20.1

.5

4.1

.5

1.8

1.9

22.8 23.2
3.1

9.4

<.001 .03 MA,AC,PR>CO>PC

1.5

71 <001 .04 MA,AC,PR<CO<PC

3.9

Note. MA = maintenance; AC = action; PR = Preparation; CO = contemplation;
PC = precontemplation.
4.6 Direct Discriminant Function Analysis (DDF)

Classification accuracy was examined using different combinations of
TTM, PRE, and the following demographic variables: nationality, age, gender
and BMI. In the TTM analysis, five out of eight predictor variables made
significant and independent contributions to the discrimination among stages,

Wilks' A = .72, F(4,1125) = 107.92, p <.001. In the PRE analysis, three out of
six predictor variables made significant and independent contributions to the

discrimination among stages, Wilks' A = .87, F(4,1125) = 4301, p < .001. In
order of entry, the three predictors were predisposing, nationality, and gender
(see Table 12 Discriminant function analysis for Health Promotion Model
constructs (PRE)). In order of entry, the five predictors were behavior
processes, nationality, the cognitive processes, gender, and self-efficacy (see
Table 13 Discriminant function analysis for Transtheoretical Model constructs

(TIM)). In the TIM and PRE combined analysis, 5 out of 12 predictor
variables made significant and independent contributions to the discrimination

among stages, Wilks' A = 12, F (4,1125) = 107.9, p < .001. In order of entry,
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the five predictors were behavioral processes, predisposing, nationality,

cognitive processes, and gender (see Table 14 Discriminant function analysis
for Thranstheoretical Model and Health Promotion Model constructs (TTM &
PRE combined)).

The overall accuracy in classification was 45.0% for PRE, with those in
maintenance (66%) and in preparation (65.6%) having the most reliable
profiles (see Table 12.1 Classification matrix of PRE). The overall accuracy in
classification was 48.5% for TTM, with those in maintenance (66.8%) and in
preparation (70.4%) having the most reliable profiles (see Table 13.1

Classification matrix of TTM). The overall accuracy in classification was also
49.0% for TTM and PRE combined, with those in maintenance (68%) and in
preparation (69.9%) having the most reliable profiles (see Table 14.1
Classification matrix (TTM and PRE combined)).

Table 12 Discriminant function analysis for Health Promotion Model constructs
(PRE)
Structure Coefficients
Predictor
Function 1
Function 2
Function 3
Function4
74*
Predisposing
-.53
-.06
.41
.58*
Reinforcing
.03
-.08
.18
.65*
Enabling
-.17
.01
.25
77*
Gender
-.29
.09
.56
75*
Nationality
.65
.09
.08
BMl
.24
-.26
.19
.07
Age
.34
.03
.67
-.67
*signifies largest absolute correlation between each variable and any
discriminant function. albis variable is not used in the analysis.
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Table 12.1 Classification matrix (PRE)
Observed classification

% Correct

MA
AC

MA
246
87
132

Predicted classification
CO
PC
PR
AC

Total
373

127
0
0
66.0
0
0
175
o
86
2
0.0
0
PR
257
3
392
65.6
O
0
129
CO
4.7
21
0
102
6
6
0
63
47
0.0
10
0
PC
17
0
1,132
Total
619
45.0
496
0
Note: MA = maintenance; AC = action; PR = preparation; CO = contemplation;
PA = Precontemplation; values listed in bold signify agreement between
observed and predicted classification.

Table 13 Discriminant function analysis for Transtheoretical Model constructs

(TIM)
Structure coefficients
Function 2 Function 3 Function 4
.36
.02
.16
.09
-.19
.15
-.14
.08
-.64
.56
.23
.46
.09
.29
.65*
.38
.04
30*
-06
45
30*
BMI
.22
-11
-06
.52*
Aqe
-.26
-.01
-.02
*Signifies largest absolute correlation between each variable and any
discriminant function.
aThis variable is not used in the analysis.
Predictor
Function I
.88*
Behavior processes
.25*
Decisional Balance (pros)
Decisional Balance (cons)
.21
Cognitive processes
-.28
49*
Self-efficacy (Long form)
Gender
.21
49*
Nationality

Table 13.1 Classification matrix (TIM)
Observed classification % Correct

Predicted classification
PC
PR
Total
MA
AC
CO
MA
66.8
0
371
248
120
3
0
AC
77
2
0.0
93
0
175
3
PR
70.4
103
276
5
8
392
0
CO
4.7
10
0
6
14
129
99
PC
28.6
8
3
34
18
63
0
Total
608 21
457
0
46
1,130
48.5
Note. MA = maintenance; AC = action; PR = preparation; CO = contemplation;
PA = Precontemplation; values listed in bold signify agreement between
observed and predicted classification.
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Table 14 Discriminant function analysis for Transtheoretical Model and
Health Promotion Model constructs (TIM & PRE combined).

Predictor
Function I
.85*
Behavior processes
-.54
Predisposing
.50*
Reinforcing
47*
Enabling
.42*
Self-efficacy
(Long form)
.23*
Decisional balance
(pros)
.20
Decisional balance
(cons)
Cognitive processes -.27
Gender
.21
Nationality
-.47

Structure coefficients
Function 3
Function 2
.45
.07
.47
-.25
.27
-.04
.39
-.09
-.20
.02

-22

Function 4
-.04

57*
.12
.21

-.02

.13

-.11

.23*

.11

-.12

.23
.05
.46

.48
54*

-.69
.06

.37
.22*

.21*
-.42
-.07
-.25
Aqe
.02
*signifies largest absolute correlation between each variable and any
discriminant function.
aThis variable is not used in the analysis.
BMI

.20

Table

14.1

-.13

Classification matrix (TTM & PRE)

Observed classification

% Correct

Predicted classification

MA AC PR CO PC Total
4 372
0
MA
115
68.0
0
253
3
2
175
AC
1
79
0.6
91
7
392
PR
274
9
0
69.9
103
129
12
CO
103
5.4
8
4
0
19
63
PC
29
11
3
0
30.2
Total
1
590
26
45 t131
49.0
458
Note. MA = maintenance; AC = action; PR = preparation; CO contemplation;
PA = Precontemplation; values listed in bold signify agreement between
observed and predicted classification.
All predictors except the decisional balance (cons) were found
important to group discrimination. Especially for the behavior processes,

1125) = 107.9, p <.001, predisposing, F(4, 1125) =
F(4,

43.9, p <

1125)= 32.9, p <.001, decisional balance (pros), F(4,

F (4,

.001, enabling,

1125)

8.5, p <
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.001, nationality, F(4, 1125)

33.7, p <.001, and self-efficacy, F(4, 1125)

31.1, p < .001. (See Table 9 Univariate summery of state of change

concomitants (TIM and PRE combined).
Three combinations were further analyzed and they were TIM only,
PRE only, and TIM and PRE combined. Exploratory stepwise dIscriminant
function analysis was performed to determine whether the 12 variables

-

nationality, gender, age, body mass index, behavior processes, self-efficacy,
decisional balance (pros and cons), predisposing, enabling, reinforcing, and

cognitive processes - could reliably predict the participant's stage of change
for physical activity classification. (see Table 12.2, Table 13.2, and Table 14.2)

Table 12.2 Summary of stepwise analysis (TIM)
Step
1.

2.
3.
4.
5.

Variable
Behavioral processes
Nationality
Cognitive processes
Gender
Self-efficacy

df
4,1125
4,1125
4,1125
4,1125
4,1125

p

1-A

<.001 .28
<.001 .11

F

df

107.9
33.8

4
8

<.001 .04
<.001 .02

11.4 12

<.001 .10

31.1

6.3 16
20

Table 13.2 Summary of stepwise analysis (PRE)
Step Variable
1.

2.
3.

Predesposing
Nationality
Gender

df
4,1125
4,1125
4,1125

p

1-A

<.001 .13
<.001 .11
<.001 .02

F
43.1
33.7
6.3

df
4
8
12
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Table 14.2 Summary of stepwise analysis (TTM &PRE)

Step Variable
1.
2.
3.

4.
5.

Behavioral processes
Predisposing
Nationality
Cognitive processes
Gender

df
4,1125
4,1125
4,1125
4,1125
4,1125

p

1-A

F

df

<.001 .28 107.9

4

<.001 .13
<.001 .11
<.001 .04

43.9
33.8
11.4

12
16

<.001 .02

6.3

20

8
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Chapter Five Discussion

This was the first comparative study of American and Chinese college
students' stage of change for physical activity behavior on the basis of the full
Transtheoretical Model (TTM), as well as the predisposing, reinforcing, and
enabling (PRE) constructs from a health promotion model. The best predictive
model was the one that combined the TTM and PRE constructs together,

resulting in 49% accuracy in stage of change classification (versus 485% for
TTM alone and 45% for PRE alone). This level of classification accuracy is
similar to that reported in previous research, which has ranged from 50% to
69% (Cardinal, Kosma, & McCubbin, 2004; Cardinal, Tuominen, & Rintala,
2004; Gorely & Gordon, 1995; Hellman, 1997).

The variables that contributed the most to the participants' stage of
change for physical activity classification in a stepwise analysis were, in order
of entry, the behavioral processes of change, predisposing, nationality,
cognitive processes of change, and gender. These were the five most
important stage of change concomifants and resulted in each stage of change
being distinguishable from the other in a manner consistent with theory (i.e,
precontemplaton low through maintenance high).
Interestingly, nationality was a major contributor to stage of change

classification, whereas other variables that are often considered in TTM
studies (e.g., age and BMI) were not especially important. Also, in the only
other true cross-cultural study of TTM, Cardinal, Tuominen and Rintala (2004)
found that nationality (American versus Finnish) contributed 4% unique
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variance in an exploratory stepwise analysis. The present study suggests

there may be a need for more non-Eurocentric research with TTM before
concluding that it is a fully generalizable physical activity behavior change

model. This is similar to the conclusion that Qi et al, (2005) recently came to
in her dissertation research of TTM in mainland China.

Some of the cultural differences in stage of change are actually
observable in the overall classification rates. That is, the American participants
were more likely to be in the maintenance stage and the Taiwan participants
were more likely to be in the contemplation or precontemplation stages.
Moreover, there were some participant characteristic differences with the
Taiwan participants more likely to be older, have lower BMIs, and to spend
more time sitting in comparison to their American counterparts.

The Chinese students spent more sifting time than the Americans and

this may be because Chinese culture. Over thousands of year, it is a Chinese
virtue to be less physical and Chinese polite society promotes in intellectual
learning over physical activity. This observation suggests that commonly held
health beliefs and practices are important determinants of health behavior that
are culturally specific (Hufford, 1997; Patchter, 1994; Jack, Harrison, &

Airhienbuwa, 1994; Kramer, 1992; Huff & Kline, 1999). Future studies should
more fully explore why these nationality or cultural differences exist and how
such differences may be manifested at the intrapersonal, interpersonal,
institutional, community, and policy levels.

Gender is another key concomitant, which is handled differently from
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culture to the other (Wu & Jwo, 2005). The findings suggest that it may take
Chinese female students the longest time to become physically active in
comparison to Chinese mate students, followed by American male students, and

then American female students. Immediadacy of stage of change of physical
activity behaviot may be different from culture to culture. For example, close to
one third of American students work through their college years due to high
college tuition cost where as less than 10 % of Chinese students work through
their college years.

While self-efficacy did contribute 10% unique variance in univariate
analysis, it was not a key concomitant in the multivariate analysis. This is

different than what has been observed in several previous TIM studies (Marshall
& Biddle, 2001). Though speculative, there may be a conceptual problem with
self-efficacy in this mixed culture sample. Specifically, even though self-efficacy
is a widely used psychosocial term in the western world, it may have a different
cultural meaning or relevance in the eastern world. For example, Chinese culture
may focus more on group cohesion, whereas individuality may be emphasized
more in American culture.

In the multivariate analysis, the maintenance and preparation stages were
the most reliably predicted stages of change. It is understandable that the
maintenance stage would be especially reliable, as one of its characteristics is
sustaining a behavior change for greater than 6 months. Interestingly, however,
the preparation stage was quite reliable, too, which suggests that this stage
might be less transitory than previously thought. That is, people might get "stuck"
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is, people might get "stuck" in preparation. This confirms a previously novel

finding made by Cardinal, Engels, and Smouter (2001) where they observed
some preadolescent children were in "perpetual preparation" at the conclusion
of an intervention study.

Beyond being the first cross-cultural study of TTM and PRE between
Taiwan and the United States, another unique aspect of this study was
establishing the construct validity of the stage of change measure on the basis
of the International Physical Activity Questionnaire (Craig et aL, 2003; IPAQ).

This is the first application of IPAQ in Taiwan and the results of the present
study support its continued use as a physical activity measure within a new
country. Of course, this, too, should be the topic of future research, especially
since both measures used in the current study were self-report measures.
Using other, non-tautological approaches to establishing the concurrent
validity of the IPAQ are warranted (e.g., accelerometers, pedometers,
observation). Also, examining the IPAQ scale's stability over time would be a
worthwhile psychometric contribution.

Although the questionnaires were translated using appropriate and
systematic methodology, including back translation, the original questionnaires
did, nonetheless, originate in the Unites States. Had the questionnaires
originated in Taiwan, rather than the other way around, they may have
captured some unique cultural relevance or conceptual meaning for the
Taiwanese sample. Of course, this is one of the tremendous challenges of
cross-cultural research, especially when the languages and customs
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themselves are so uniquely different.
The living circumstances of students at NTNU, which is located in
Taipei, a city with a population of 2.6 million people, is very different than
OSt,J, which is located in Corvallis, a small college town with a population of

50,000 people. Due to the geo-social difference, students' physical activity
lifestyles may be different. In future studies it would be ideal to account for
such geo-social differences. Likewise, while every attempt was made to recruit
similar students at each respective university, the samples were, nonetheless,
samples of convenience. In the future it would be ideal to obtain random
samples of students from each respective university. This would increase the
external validity of the study's findings.
Because this was a cross-sectional study, the actual staged behavioral

development changes could not be observed. To examine such trends,
longitudinal studies are needed. It may also be interesting to attempt
qualitative approaches (e.g., interviews and observations) into such a study.

Similar to other findings, among all the scales and subscales employed
in this study, the five most important factors indicated by the statistical analysis

consistently reinforced the designed principles of TTM, especially by the
behavior and cognitive processes scales. This finding increases the external
validity and the generalizability of these two scales.

Theoretically, TIM is dynamic in nature. The findings of this study favor
the integration of the predisposing scale into TIM. As it was hypothesized,
predisposing physical activity measurement scale from the health promotional
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model made a significant contribution to this study. Future studies should

integrate predisposing factor into TIM to render a better predictive strategy in
bringing forth a theoretical supported intervention model towards physical
activity behavioral studies.
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Chapter Six Conclusion

This is the first cross-cultural comparative study of American and
Chinese college students' stage of change for physical activity behavior on the
basis of the full Transtheoretical Model, as well as the predisposing,

reinforcing and enabling constructs from a health promotion model. This study
indicated that behavioral processes are the most important predictor, which is

consistent with other full scale of TIM research findings. As hypothesized the
predisposing construct from a health promotion model contributed significantly

in this study to predict behavioral stage of change. The combination of TIM
and predisposing has not been studied before, which is considered a unique
finding.

Behavioral processes of change, predisposing, nationality, cognitive
processes of change, and gender were the five most important stages of

change concomitants found in this study. The result in each stage of change
was distinguishable from the other in a manner consistent with theory.
It is understandable that the maintenance stage would be especially
reliable. Interestingly, however, the preparation stage was quite reliable, too,
which suggests that this stage might be less transitory than previously thought.

The construct validity of the stage of change measure on the basis of
the International Physical Activity Questionnaire (IPAQ) was established. This
is the first application of IPAQ in Taiwan and the results of the present study
support its continued use as a physical activity measure within a new country.
The present study suggests there may be a need for more non
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Eurocentric research with TTM before concluding that it is a fully
generalizable physical activity behavior change model.
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EXERCISE AND SPORT
SCIENCE

Informed Consent Document
Research Project: Cross-Cultural Comparison of College Students' Physical
Activity Behaviors in the US and ROC using Transtheoretical Model Constructs
Investigators: Dr. Brad Cardinal as principal investigator and Sharon Chai
Gallant as student investigator, Oregon State University, Department of Exercise
and Sport Science, Corvallis, OR, USA.

Purpose of the Research Project:

OREGON
STATE
UNIVERSITY

The purpose of this study is to compare college students' physical activity
behavior in both the U.S. and the R.O.C. based on the key variables of
Transtheoretical Model, such as stage of behavior change, process of change,
decision making, self-efficacy, and related predisposing, enabling and
reinforcing factors that might influence your activity behavior.

Procedures:
214 Langton Hail
Corvallis, Oregon
97331

You understand that as a participant in this study the following things will
happen:
To qualify for participation in the study you must be between 18 - 23
years old and enrolled in at Oregon State University or the National
Taiwan Normal University.
What participants will do during the study:
Today you will be asked to careflully complete a survey. This will take
15-20 minutes.

Foreseeable risks or discomforts:
There are no foreseeable risks associated with participating in this study. You
will simply be asked to fill out surveys today. We are interested in your honest
replies to the questions being asked. There are no right or wrong answers. You
have as much time as you need.
Benefits to be expected from the research:
'l'elcphone
541 -737-2643
FAX

There are do direct benefits to you by being involved in this study. However,
what we learn from you might help me ultimately develop more effective
physical activity programs for college students in America and ROC. Thus,
there may be some indirect benefits.

541-737-2788

Compensation:
All study participants will have their name entered into a drawing for a $100.00
cash prize. However, you will not be paid to take part in this study.

OSJ IRJJ Ipprovai Date:

02-10-04
Apprccra1 Hxpiiatirrn Date: 02-09-05
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Confidentiality:
The information you provide will be kept private to the extent allowed by law. A code number
will be used to identify your answers to the survey questions. Neither your name nor any
information that you provide will be used in any data summaries or publications.

Voluntary Participation Statement:
You affirm that your participation in this study is completely voluntary. You understand that
you may either refuse to participate or withdraw from the study at any time without penalty or
loss of benefits to which you are otherwise entitled. You can also decline to answer any
questions you choose.

Questions:
If you have questions about any of the surveys, this study or specific procedures, you should
Contact Dr. Brad Cardinal at (541) 737-2506 or at brad.cardinaloregonstate.edu. If you have
questions about your rights as a research participant, please contact the OSU Institutional Review
Board (IRB) Human Protections Administrator at (541) 737-3437 or at IRBoregonstate.edu.

0240-04
Fpprovfl Jxpntion Date: 02O9-05
0811 IRB ApptovI Date:
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TIM related literatures
College students I Young adults

Author/Title
Buckworth J,
Wallace LS.

Application of
the
Transtheoretical Model to
physically
active adults.
J Sports Med
Phys Fitness.
2002
Sep;42(3):3607.

Subjects
57

physically
active
college
students
(age= 21.2
+1- 3.7 yrs,

67%
female,
71.9%
Caucasian)

Purpose
The purpose of
this study was
to compare
active adults
based on
exercise stage
classification
[action (ACT)
and
maintenance

(MI)] according
to the
Transtheoretical

Model (TIM).

Measures

TIM

Finding
Predicted
differences

variables
in TIM
and selfcomponents
report of
behavior
were only
were
partially
measured
supported,
with
but
established behavioral
strategies
questionwere used
naires
more by
participants
who were
consistently
active
longer.
Physically
active
individuals
should be
studied over
time to
determine if
targeting
behavioral
processes of
change will
enhance
long-term
exercise
ad here nce.

58

Author/Title
Callaghan P,
Eves FF,
Norman P,
Chang AM,
Lung CY

Subjects
298 Hong
Kong
Chinese
college
students

Applying the
Transtheoretica
I Model of
Change to
exercise in
young Chinese
people.

Purpose
The objective of
the present
study was to
test the
application of
the
Transtheoretical
Model of
Change (TTM)
in relation to
exercise
behaviour of
Chinese
undergraduates.

Br J Health
Psychol. 2002
Sep;7(Part
3):267-282.

Author/Title
Cardinal BJ,
Jacques KM,
Levy SS.
Title
Evaluation of a
university
course aimed
at promoting
exercise
behavior,

J Sports Med
Phys Fitness.
2002
Mar;42(1):1 139.

Subjects
540 college
students

Purpose
To assess a
10-week,
universityrequired
lifetime
fitness for
health (LFH)
course on
students'
leisure-time
exercise
behavior and
advancement
through the
stages of
change for
exercise.

Measures
A crosssectional
design was
used.
Responde
nts
completed
measures
of stages
of change,
selfefficacy,
processes
of change,
decisional
balance,
exercise
and
demograph
ic data.

Measures
Quasiexperiment
at design
was
employed,
Weekly
leisure-time
exercise
behavior
and stage
of change
for exercise
behavior
were
assessed
using valid
and reliable

Finding
The results
support
some of the
assumptions
of the TTM
but raise
questions
about the
predicted
relationships
between
stages of
change and
processes of
change and
between
self-efficacy
and
processes of
change at
each stage
of change.

Finding
Students'
showed
minimal
changes in
their exercise
levels from
pre- to postintervention.
Students in
the LFH
course did not
improve their
stage of
change for
exercise
behavior as
much students
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self-report
questionnai
res at preand postintervention

Author/Title
Cardinal BJ,
Tuominen KJ,
Rintala P
Psychometric
assessment of
Finnish
versions of

exerciserelated
measures of
Transtheoretical
Model
constructs

mt J Behav
Med.
2003;1O(1):3143.

Subjects
Finnish
(n = 168)
and
American
(n = 169)
college
students

in the
psychology
courses.
Participants'
stage of
change for
exercise was
an important
moderator
variable
associated
with exercise
behavior
change.

Purpose
Measures Finding
Using
The TTM
There was no
unique
Transtheoretical was
Model (TTM) to applied
variance added
compare
and
by other core
exercise
explained constructs or
behavior among by selfdemographic
Finish and
efficacy
factors. The
Amrerican
and the
translation of
college students behavioral the TTM of
involving cross- processes behavior
of change. change
cultural,
psychometric
scales/subscal
properties
es into Finnish
translated
was
measures.
successful.
Within a crosscultural
sample, the
translated
measures
demonstrated
acceptable
psychometric
properties.
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Author/Title
Lee RE, Nigg

Subjects
Study 1: n =
CR,
819; M age
iClemente
= 15.0
CC, Courneya years, SD =
KS.
1.2; 51%
men; Study
Validating
2: n = 184;
motivational
M age =
readiness for
18.6 years,
exercise
SD = .5;
behavior with
45% men
adolescents,

Purpose
The current
article
presents
two studies
assessing
stage and
reported
exercise
behavior,

Res Q Exerc
Sport. 2001
Dec; 72(4):
401-10

Author/Title
Rodgers WM,
Courneya KS,
Bayduza AL
Examination of
the
transtheoretical
model and
exercise in 3
populations.
Am J Health
Behav. 2001
JanFeb;25(1 ):33-4 I

Subjects

Pupose

j Measures
Finding
The stages of
Results
motivational
support the
readiness as
validity of the
conceptualized
staging
by the
framework for
Transtheoretical measuring
Model, was
motivational
used to study
readiness for
adolescent to
exercise
assess
behavior
readiness for
among North
adopting
American
exercise
adolescents.
behavior.

Measures
High
To examine
Crossschool
differences
sectional
students
in the
survey
(n = 168), processes of design with
university change and
population
undergra self-efficacy
as a
duate
for exercise
betweenstudents
across the
subjects
(n = 215), stages of
variable,
and
change in 3
ANOVAs
employed populations
revealed
adults (n
to determine main effects
= 63)
its suitability of stage (p <
forusejn
.0001) and
diverse
population (p
groups
<.001) in
process use
and selfefficacy but
no
population
by stage
interaction.

Finding
The
consistency of
patterns of the
TTM variables
supports its
potential for
effective
intervention in
diverse
populations.
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Author/Title
Rosen CS.
Center for
Health Care
Evaluation,
Veterans
Affairs Palo
Alto Health
Care
System and
Stanford
University,
Menlo Park,
California
Integrating
stage and
continuum
models to
explain
processing
of exercise
messages
and
exercise
initiation
among
sedentary
college
students,

Subjects
Sedentary
college
students
(n = 147)

Purpose
To use concepts
from the
transtheoreticaf
model (J.O.
Prochaska, C.C.
DiClemente, &
J.C. Norcross,
1992), theory of
planned
behavior (I.
Ajzen, 1985),
and the
elaboration
likelihood model
(R.E. Petty &
J.T. Cacioppo,
I 986b to
examine how
exercise
readiness
impacted
processing of
exercise
messages and
exercise
initiation,

Measures
This study
focused on
vigorous
exercise
activities,
Statge of

Finding
Attitude
predicted depth
of message
processing, but
stage of change
did not. Stage of
change and
change was
intent at
assessed
baseline
using a
predicted
modified
version of the exercise
State Exercise adoption at 1- to
3-month followBehavior
Questionnaire. up (n = 134),
with baseline
Physical
activity in the
activity
moderating the
prior week
was assessed effect of intent.
Tailoring
using a selfmessages to
administrated
recipients' depth
Physical
of processing
Activity recall
Questionnaire and interactive
effects of intent
interview,
and behavior on
Thought
exercise
content was
assessed with adoption should
be considered in
a thoughtfuture research.
listing ELM.

Health
Psychol.
2000
Mar; 19(2): 1

72-80

Author/Title
Schumann A,
Nigg CR,
Rossi JS,

Sub'ects
- Pursose
Four
To examine
samples of
whether the
differing age stages of

Measures
Stage of
change
algorithm

Findin.
: Results
provide
additional
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Jordan PJ,
Norman GJ,
Garber CE,
Riebe D,
Benisovich SV.
Construct
validity of the
stages of
change of
exercise
adoption for
different
intensities of
physical
activity in four
samples of
differing age
groups.

Am J Health
Promot. 2002
MayJun;16(5):2807.

Author/Title
Suminski
RR, Petosa
R

Stages of
change
among
ethnically
diverse
college
students.
J Am Coil
Health,
2002

groups
(adolescents,
n = 400;
college
students, n =
240; adults,
n = 346;
seniors, n =
504).

change of
exercise
adoption
appropriately
address
Strenuous,
moderate,
and mild

intensities of
physical
activity,

for
exercise
adoption
and selfreported
physical
activity,

support for the
construct
validity of the
stages of
change for
strenuous and
moderate
intensities of
physical activity.
Oevelopment of
a new stage
assessment
instrument for
mild intensities
of physical
activity is
recommended.
Limitations
include use of a
different
validation
measure of
exercise
behavior in the
senior sample.

Subjects
Purpose
Measures
Finding
Asian (n =
To use the
The authors
The results
869), African
transtheoreapplied the
of this study
American (n
tical model to stage-ofhave
373), White (n examine the
change
implications
= 1322), and
distribution of construct in the for the
Hispanic (n =
Asian,
transtheoretidesign of
535) American African
cal model to
physical
undergraduate American,
examine the
activity
White, and
distribution of
intervention
Hispanic
Asian , African s based on
American
American,
stage of
undergraduat White, and
change.
e students
Hispanic
across the 5
American
stages of
undergraduate
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change for
exercise,

JuJ;51(1):26
-31

Author/Title
Wakui 5,
Shimomitsu
T, Odagiri
Y, tnoue S,
Takamiya 1,
Ohya Y.
Relation of
the stages
of change
for exercise
behaviors,
selfefficacy,
decisionalbalance,
and dietrelated
psychobehavioral
factors in
young
Japanese
women.

Subjects
450
young
Japanese
women
aged 18
to 21

Purpose
The purpose of
this study was
to examine the
relationships
between stages
of change for
exercise
behaviors and
exercise/dieting
related psychobehavioral
factors using the
Transtheoretical
Model of
behavior
change as a
theoretical
framework.

J Sports
Med Phys
Fitness.
2002
Jun;42(2):2
24-32.

Author/Title
Wallace LS,

Subjects
A random

Purpose
This study

students
across the 5
stages of
change for
exercise.

Measures
A cross-sectional
study of
Japanese
women was used
for this study.
Subjects in
precontemplation
, contemplation,
preparation,
action, and
maintenance
were compared
on physique,
body
composition,
current exercise
practices,
exercise selfefficacy,
decisional
balance (benefits
and costs
exercise), as well
as dieting
behaviors and
weight/eating
concerns.

Measures
Valid and

Finding
These
findings
provide
support for
applying the
transtheoreti
-cal model of
exercise
behavioral
change to
Japanese
young
women.
Additionally,
it is also
important to
pay attention
to stage
specific
psychobehavioral
factors
related to
their dieting.

Finding
The SCT

64

Buckworth

J,

Kirby TE,
Sherman WM.

Characteristics
of exercise
behavior among
college
students:
application of
sodal cognitive
theory to
predicting stage
of change.
Prey Med. 2000

Nov;31(5):494505.

applied Social
sample of
937
Cognitive
undergradu Theory (SCT)
ate students and the
Stages of
(mean age
22.0 I-56 Change Model
years;
(SCM) to
841% ages determine
17-24
personal,
years)
behavioral,
and
environmental
characteristics
associated
with exercise
behavior and
intentions

reliable
instruments
were used to
measure
personal,
behavioral,
and
environment
al variables
based on the
SCT that
were
hypothesize
d to
influence
stage of
exercise
behavior
change.
Multivariate
discriminant
analysis was
used to
determine
associations
among these
variables
with stage of
exercise
behavior
change.

framework
predicted
stage of
exercise
behavior
change as
defined by

the SCM.
Exercise

self-efficacy
was
associated
with
exercise
stage, but
the source

of
significant
social
support
(family
versus
friends) was
different for
males and
females.
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Workers, adults, older adults
Author/Title
Barrett, Betsy

Subjects
Employees
Sue.
of the
University
An appltcation of
of the
Wisconsintranstheoretical River Falls
model to
(n = 277)
physical
activity,
Dissertation
Abstracts
International:
Section B: the
Sciences &
Engineering,
Vol 58(11-B),
May 1998,
5911, US: Univ
Microfilms
International.

Purpose

Based on TIM
to examine the
stages of
physical activity
readiness and
the use of the
processes of
change, selfefficacy, and
decisional
balance among
employees of
the University
of WisconsinRiver Falls

Measures
The one-way
MANOVA
employed to
determine
the
relationship
between
stage of
physical
activity
readiness
and the 12
dependent
variables (10
processes of
change, selfefficacy, and
decisional
balance)
revealed a
main effect
for stage (p

<.01).
Author/Title
Cardinal BJ.

The stages of
exercise scale
and stages of
exercise
behavior in
female adults.
J Sports Med
Phys Fitness.
1995

Jun;35(2):8792.

Subjects Purpose
178

female
adults

To investigate
the ability of the
Stage of
Exercise Scale
(SOES) to
differentiate
between
subjects
classified into
each of the
theoretically
posited stages.

Measures
Using the
Transtheoretical
Model of
behavior
change as a
theoretical
framework.

Finding
Results
demonstrate
only modest
support for the

effectiveness of
the
transtheoretical
model in
describing
physical activity
behavior over
time.
Implications,
limitations and
suggestions for
future research
on employing
the
transtheoretical
model to study
physical activity
behavior are
discussed.

Finding
Results
showed that
the scale was
able to
significantly
and
meaningfully
differentiate
between
subjects
classified by
stage.
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Suects

Author/Title
Cardinal BJ.
Development
and evaluation of
stage-matched
written materials
about lifestyle
and structured
physical activity,

Percept Mot
Skills. 1995

Purpose
8 women
To develop
and 6 men and valuate
(M age
stage
63.1 yr.)
matched
written
materials in
regard to
lifestyle and
structured
physical
activity.

Measures
Based on

Finding
No significant
TIM concept, differences
participants
were found
evaluated the between the
materials on 8 two sets of
factors of a
materials on
the 8 factors
standardized
instrument,
evaluated.

Apr; 80(2): 543-6.

Author/Title
Cole G,
Leonard B,
Hammond S,
Fridinger F.
Using "stages
of behavioral
change"
constructs to
measure the
short-term
effects of a
worksitebased
intervention to
increase
moderate
physical
activity,
Psychol Rep.
1998
Apr;82(2):6158

Su[ects

Purpose
1,192
The
worksite
objective
participants was to
assess the
short-term

effects of
the
intervention
by
examining
the stages
people go
through as
they attempt
to make
permanent
changes in
physical
activity,

Measures
Indicators of the
process by
which changes
in physical
activity take
place were
based on a
modified version
of the
Transtheoretical
Model of
Behavior,

Finding
Findings
reinforce the
notion that the
stages of
change
concept can
serve as
indicators of
the change
process which
in turn, can be
used as
evidence of
the short-term
effectiveness

of
interventions.
Findings also
indicate this

type of
intervention
holds promise
for increasing
physical
activity among
willing
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participants of
a works ite

population.

Author/Title
O'Connor,
Michael J.

Subjects
Adults

Exercise
promotion in
physical
education:
Application of
the
transtheoretical
model.

Journal of
Teaching in
Physical
Education. Vol
14(1) Oct

Purpose
To apply the
transtheoretical
model (J. 0.
Prochaska and
C. C.
DiClemente,
1982) and offer
an explanation
of the structure
of change that
occurs when
adults attempt
to change
behavior

Measures
This artide
explains the
basic
constructs of
the
transtheoreticat model arid
discusses
application of
strategies

Finding
Physical
educators in
postsecondary
and
community
settings may
employ to
facilitate the
adoption and
maintenance
of physical
activity.

Measures
Randomized
trial Motivational
readiness for
physical activity
and related
constructs were
assessed at
baseline, 6 wks,
and 8 mo.
Linear or logistic
mixed effects

Finding
Only
decisional
balance and
behavioral
processes
were
identified as
mediators of
motivational
readiness
outcomes

1994, 2-12.
Human
Kinetics
Publishers, US

Author/Title
Pinto,
Bernardine
M; Lynn,
Henry;
Marcus,
Bess H;
DePue,
Judith;
Goldstein,
Michael G.

Subjects
physicianbased
exercise
counsetin
g for older
adults.
355
patients
participate
d

(interventi

Purpose
To examine the
effects of
interventions on
the
Transtheoretical
Model, Social
Cognitive
Theory and the
constructs of
decisional
balance

68

Annals of
Behavioral
Medicine,
Vol 23(1)
Win 2001, 210.

Lawrence
Erlbaum, US

Physicianbased
activity
counseling:
Intervention
effects on
mediators of
motivational
readiness for
physical
activity

on,
n = 181,

control n

theoretical
constructs and
the mediating
role of such

= 174;
mean age constructs.
= 65.6 yrs) TIM, SOT and
decision
balance
(benefits and
barriers), selfefficacy, and
behavioral and
cognitive
processes of
change.

models were
used to
examine
intervention
effects on the
constructs, and
logistic mixed
effects models
were used for
mediator
analyses. At 6
wks, the
intervention had
significant
effects on
decision!
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Theories of exercise behavior
Author/Title
Biddle, Stuart
J. H; Nigg,
Claudlo R.

Theories of
exercise
behavior,
Source
International
Journal of
Sport
Psychology.
Vol 31(2) AprJun 2000,
290-304.
Edizioni Luigi
Pozzi, Italy

Subjects

Purpose
To
understand
and promote
healthrelated
exercise and
physical
activity
based on
appropriate
theory.

Measures
A summary of a
theoretical approaches
using four categories belief-attitude theories,
competence-based
theories, control-based
theories, and decisionmaking theories,
Individual theoretical
approaches reviewed
are the Health Belief
Modei, Protection
Motivation Theory,
Theories of Reasoned
Action and Planned
Behavior (TPB), SelfEfficacy Theory (SET),
Locus of Control, SelfDetermination Theory
(SOT), and the
Transtheoretical Model
of behavior change
(TTM).

Finding
The
authors
conclude
that the
most
supported
theories in
the
exercise
domain are
the TPB,
SET and
the TTM,
with SDT
starting to
receive
attention
and
support.
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Adolescents

Author/Title
Metzker,
Andrea Lyle.

Subjects Purpose
57
To determine the
female
effects of an
high
eight-week
The effects of
school
intervention
a
students program based
transtheoretical (mean
on the
model physical age
Transtheoretical
activity
15)
Model
intervention
(Prochaska &
program on the ParticiDiClemente,
physical
pants
1983) on
activity
were
physical activity
behavior of
divided
levels and stage
female
into
of exercise
adolescents.
control
behavior. A
(girls, stages of and
second purpose
change,
experime was to analyze
exercise).
ntal
changes in
groups.
determinants,
Dissertation
barriers, and
Abstracts
values following
International.
the intervention
Vol 60(7-A),
program.
Feb 2000,
2394, US:
University
Microfilms
International.

Author/Title
Nigg, Claudio
R; Courneya,
Kerry S.

Subjects
819
adolescents
(aged 13-

Title
Transtheoreti
cal model:
Examining
adolescent

19 yrs)

Purpose
To test the
applicability
of the entire
Transtheoreticat Model
(consistin9 of
stages of
change,
processes of

Measures
Finding
The
It was found
intervention
that physical
included a
activity was
physical
significantly
activity
different
counseling
between the
component
experimental
based on the
and control
processes
groups from
from the
the pre- to the
Transtheoretic post-test at p
al Model along <.05. The
with workouts
intervention
designed to be program was
repeated as
successful.
leisure time
Approximately
physical
50% of the
activities,
high school
females
MANCOVA
progressed at
were
least one
performed on
stage. The
all variables,
group
receiving the
intervention
also doubled
their physical
activity
following the
treatment.

Measures
Questionnaires
concerning leisuretime physical
activity, including
afterschool sports;
demographics;
stages and
processes of
change, self-

Finding
Preliminary
evidence was
found for the
applicability
of the TTM to
adolescents.
The low rate

of
adolescents
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exercise
behavior,

change, selfefficacy, and
decisional
balance) for
understandin
g exercise
behavior

Journal of
Adolescent
Health. Vol
22(3) Mar
1998, 214-

efficacy, and
decisional balance
were employed.

224.
Elsevier
Science, US

Author/Title
Nigg CR.
Explaining
adolescent
exercise
behavior
change: a
longitudinal
application of
the
transtheoretical
model.

Ann Behav
Med. 2001
Winter;23(1 ): 11

-20

Subjects
819
Canadian
high
schools
students

Pupose

Measures
This project Baseline
investigates questionnaires
which
for this
variables
longitudinal
drive
investigation
exercise or was
are a
completed and
conesall baseline
quence
participants
thereof,
were
within the
approached
Transtheo- for a 3-year
retical
follow up.
Model
Stages,
(TIM).
processes,
self-efficacy,
pros and cons
of exercise

from the TIM,
and selfreported
exercise were
assessed.

in the
precontempla
tion and
contemplation
stages was
not deemed a
major
limitation,
owing to the
purpose of
the
investigation.

Finding
Panel
analyses
revealed that
although the
directions of
the relations
were as
hypothesized,
the processes
did not
significantly
lead to
exercise or
vice versa. As
hypothesized,
exercise leads
to self-efficacy
and pros and
cons, showing

that the TIM
can serve as a
framework to
understand
adolescent
exercise
behavior
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Adolescents I Taiwanese
Author/Title
Li, Wen-Liang
Effects of a
transtheoretical
model
intervention
program
utilizing peer
facilitation,
teacher
facilitation, and
combined peer
and teacher
facilitation on
physical activity
level and
selected
determinants of
physical activity
for female high
school students
in Taiwan
(China)
Ed. D

Dissertation,
National Taiwan
Normal
University, 2002

Subjects

Purpose
The purpose of
160
this study was to
eleventh
grade
determine the
female
effects of a
students transtheortical
from
stage model
eight
intervention
program on
intact
physical
physical activity
education level, enjoyment
of physical
classes,
activity,
perceived
physical
competence, &
self-efficacy for
Taiwanese high
school females.
The second
purpose was to
compare the
effects of peer
facilitation,
teacher
facilitation, and
combined peer
and teacher
facilitation on the
four
dependent
variables. The
third purpose was
to examine the
relationships
between physical
activity and
enjoyment of
physical activity,
perceived
physical
competence, &
self-efficacy.

Measures
TTM
intervenetion.
A pretest
and
posttest
design

Finding
Physical activity
levels in METs
were
significantly
increased from
the pretest to
posttest (p <
.05) for both
levels of
physical activity
categories.
Improvements
in enjoyment of
physical
activity,
perceived
physical
competence, &
self-efficacy
were not found
to be significant

(p >05) in either
category.
Similarly, no
between-group
differences were
found for any of
the four
dependent
variables for the
Taiwanese high
school females.
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Authorrfltle
Gender
Differences in
the
Psychosocial
and Cognitive
Correlates
of Physical
Wu, Tsu-Yin,
Pender, Nola,
Noureddine,
Samar

Subjects
- Pupose
832
This study
Taiwanese
examined
adolescents gender
differences in
the factors
related to
physical
activity in
Taiwanese
adolescents.
Differences
in

Activity Among
Taiwanese
Adolescents: A
Structural
Equation
Modeling
Approach.
International
Journal of
Behavioral
Medicine;
Jun2003,
Vol. 10 Issue 2,
p93, 13p

psychosocial
and cognitive
correlates
were noted by
gender group.

Measures
Structural
equation
modeling
was used to
test the direct
and indirect
paths of a
model of
proposed
correlates
and physical
activity,

Finding
The
results
indicated that
peer
influences
had both
direct and
indirect
paths to
physical
activity for
both genders.
Among all
examined
variables,
perceived
self-efficacy
was the
strongest
correlate of
physical
activity for
these
adolescents.
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Intervention

Subects Pur.ose

Author/Title
Blissmer B,
McAuley E.
Testing the
requirements of
stages of physical
activity among
adults: the
comparative
effectiveness of
stage-matched,
mismatched,
standard care, and
control
interventions.
Ann Behav Med.
2002
Summer;24(3): 181-

Findin.
The results
N = 196, To test the
supported
comparative
74%
the
efficacy of 4
female,
requirements
M age = interventions
of a stage
43.4
to increase
behavior as
the physical
years
defined by
activity
TIM and were
Weinstein,
behavior of
Rothrnan,
contrasted with
college
and Sutton
standard care
personnel
(action-oriented) and the
randomly
superiority of
and control
assigned to
the stageinterventions to
one
matched
condition for test the
intervention
requirements
of
16 weeks.
versus the
a true stage
mismatched
behavior,
intervention.
Measures
Stage-matched
and mismatched
interventions
were developed
based on the
stages of
change from the

9.

Author/Title
Dunn, Andrea
L; Andersen,
Ross E; Jakicic,
John M.
Lifestyle
physical activity
interventions:
History, shortand long-term
effects, and
recommendatio
flS.

American
Journal of
Preventive
Medicine. Vol
15(4) Nov 1998,

Subjects
The authors
located 14
studies that
met this
definition,
Subjects
involved are
sedentary
adults and
obese
children.

Purpose
To review
the history of
lifestyle
physical
activity
interventions
and defines
lifestyle
physical
activity
based on
this review.

Measures
Most of these
studies
utilized
behavior
change
theories such
as Social
Cognitive
Theory, the
Transtheoretic
at Model, and
Behavior
Learning to
shape the
interventions,

Finding
Lifestyle
intervention
s aimed at
modifying
the
environmen
t, such as
signs
posted to
increase
stair
climbing,
also have
been shown
to be
effective
over the
short term.
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398-412.
Elsevier
Science, US

Author/Title
Woods C,
Mutrie N, Scott
M

Physical
activity
intervention: a
transtheoretical
model-based
intervention
designed to
help sedentary
young adults
become active,

Health Educ
Res. 2002
Aug; 17(4):
451-60

Subjects
Purpose
Measures
sedentary
This study
To investigate
young adults the
used a
effectiveness of pre-post
a selfrandomiz
instructional
ed control
intervention for design.
helping
sedentary
young adults to
initiate physical
activity based
on TTM
intervention,

Finding
This
inexpensive,
selfinstructional
intervention,
based on the
TM and the
'active living
message', is an

effective
method of
assisting
sedentary
young adults to
progress
through the
exercise SOC.

76

Smokers

Authorrritle

Subjects
Prochaska
smokers
JO, Velicer
WE, Rossi JS,
Goldstein MG,
Marcus BH,
Rakowski W,
Fiore C,
Harlow LL,
Redding CA,
Rosenbloom
0, et at.

Stages of
change and
decisional
balance for 12
problem
behaviors.
Health
Psychol. 1994
Jan; 13(1 ):3946.

Purpose
To investigate
the
generalization
of the
transtheoretical
model across
12 problem
behaviors,

Measures
The crosssectional
comparisons
involved
relationships
between two
key constructs
of the model,
the stages of
change and
decisional
balance.

Finding
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Women

Author/Title

Subjects
2912 U.S.
Eyler M,
women via
King AC,
telephone
Brownson
survey over
RC.
a 1-yr period
(black 26%,
Stage of
American
readiness to Indians/Alas
exercise in
kan Natives
ethnically
25%,
diverse
Hispanics
women: a
23%, and
U.S. survey. whites 26%).
Bull EC,

Med Sd
Sports
Exere. 2001
JuI;33(7):1 1

47-56.

Purpose
To assess
stage of
readiness to
exercise and
readiness to
be physically
active in a
national
survey of
women aged
40 yr and
over from
various
racial/ethnic
groups (the
U.S.

Women's
Determinant
s Study).

Measures
Over half the
total sample
was staged as
currently
undertaking
regular
exercise
(maintenance
stage, 55%),
25% indicated
they were in
precontemplati
on, and 15%
were in
contemplation
stage. Few
women were
in preparation
and action
stages. There
were
statistically
significant
differences
between the
minority
groups.

Finding
Black women
(OR 0.53, 95%
0.31-0.91) were
less likely to be
in the active
stages (e.g.,
preparation,
action,
maintenance)
than Hispanics
and Alaskan
Native/American
Native women,
and this was

true after
controlling for
important
sociodemograp
hic and health
variables (age,
education, BMI,
and smoking).
These results
have important
implications for
the use of stage
of change
measures with
populations of
older ethnically
diverse women
particularly and
the popularity of
modifying stage
questions to
reflect "lifestyle"
or moderateintensity
physical activity.
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Author/Title
Fahrenwa(d
NL, Walker
SN

Application of
the
Transtheoretical Model of
Behavior
Change to the
Physical
Activity
Behavior of
WIC Mothers.
Public Health
Nurs. 2003
Jul;20(4):307317

Subjects
purposive
sample (N =
30) of WIC
(the
Women,
Infants, and
Children
program)
mothers

Purpose
To examine
the
Transtheoreti
cal Model

Measures
This study
was
measured
by using
the Stage
(TIM) of
of Exercise
behavior
Adoption
change in
relationship to tool and
other TIM
the physical
activity
constructs
were
behavior of
examined,
mothers
receiving
assistance
from the
Women,
Infants, and
Children
program.

Finding
Pros to physical
activity included a

sense of
accomplishment,
increased
strength, stress
relief, and getting
in shape after
pregnancy. Cons
included fatigue,
childcare, and cold
weather. Results
support the TIM
as relevant to WIG
mothers and
suggest strategies
to increase
physical activity in
this population.
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Random Sample

Authorfritle
Cardinal BJ.

Construct
validity of
stages of
change for
exercise
behavior,

Subjects
235 (M age
34.7
years)
volunteered
to
participate,

Am J Health
Promot.
1997 SepOct;12(1):6
8-74.

Author/Title
Plotnikoff RC,
Hotz SB,
Birkett NJ,
Courneya KS
Exercise and

Subjects
a large,
untreatedpopulationbased,
random
sample of

Purpose
The purpose
was to
partially
circumvent
the limitations
of previous
study and
extend the
current
literature by
determining
the degree of
association
among stage
of exercise
and body
mass index,
cardiorespirat
ory fitness,
exercise
behavior,
relapse,
barriers, and
self-efficacy,
after
controlling for
several
potential
confounders.

Measures
Participants
were
classified by
stage of
exercise and
compared on
two
behavioral,
two
biometrical,
and three
psychologica
I variables
white
statistically
controlling
for social
desirability
and
demographic
differences,

Purpose
The purpose of
this study was to
test the ability of
the
Transtheoretical
Model (TTM) to

Finding
39
Significant
between-stage
differences were
found for the
overall set of
dependent
variables (p <
.0001) and for
each dependent
variable
separately (p <
.01). The
proportion of
variance
accounted for by
the dependent
variables ranged
from .06 to .53.
This study offers
objective support
for the stage-ofchange model
within the
exercise domain.
By acknowledging
and accurately
assessing stage
of exercise,
researchers and
clinicians may be
able to improve
physical activity
promotion efforts.

Measures
Baseline
TTM
constructs
were
analyzed
for their

Finding
Overall, the
findings
demonstrate
partial
support for
the internal
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the
transtheoretic
al model: a
longitudinal

test of a
population
sample

683
Canadian
men and
women (1865 years of
age.

Prey Med.
2001
Nov;33(5):44
1-52.

Author/Title
Schumann A,
Nigg CR,
Rossi JS,
Jordan PJ,
Norman GJ,
Garber CE,
Riebe 0,
Benisovich
SV.

Construct
validity of the
stages of
change of
exercise
adoption for
different
intensities of
physical
activity in four
samples of
differing age
groups.

Am J Health
Promot. 2002
MayJun;16(5):2807.

Subjects
Four samples
of differing
age groups
(adolescents,
n = 400;
college
students, n =
240; adults, n
= 346;
seniors, n =
504).

predict exercise
stage transition of
individuals in a
large, untreatedpopulation-based,
random sample
of Canadian
adults over two
consecutive time
periods.

Purpose
To
examine
whether
the stages
of change
of exercise
adoption
appropriate
ly address
strenuous,
moderate,
and mild
intensities
of physical
activity.

ability to
predict
change
transition
across the
two time
periods.

validation of
TTM in the
exercise
domain..

Finding
Multivariate
analysis of
variance
(MANOVA)
results showed
that stages of
g
transtheore change were
tical model distinguished by
(TTM)
strenuous and
constructs moderate but not
for
mild exercise in
exercise
the adolescent,
college student,
adoption.
and adult sample.
Results provide
additional support
for the construct
validity of the
stages of change
for strenuous and
moderate
intensities of
physical activity.
Development of a
new stage
assessment
instrument for
mild intensities of
physical activity is
recommended.

Measures
Secondary
analysis of
four data
sets
investigatin

81

Relapse

Author/Title
Sullum J,
Clark MM,
King 1K.
Predictors of
exercise
relapse in a
college
population.
J Am Coil
Health. 2000
Jan;48(4):17580

Subjects

Purpose
The purpose
of this study
is to
investigate
predictors of
exercise
relapse in a
college
population
based on
TTM.

Measures
Questionnaires
measuring
Prochaska's
10 processes
of change for
exercise, selfefficacy, and
decisional
balance to 52
physically
active
undergraduate
students was
employed,

Finding
At baseline,
relapsers had
significantly
lower selfefficacy scores
than those who
maintained
their exercise
levels. The
relapsers also
had higher
perceived
negative views
of exercise.
These findings
provide
support for
applying the
transtheoretical
model of
behavioral
change to a
college
population.
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Appendix 3
Stage of Change Questionnaires
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Active stage
Directions: Have you been regularly participating in physical activities of
moderate intensity (such as walking, recreational swimming, cycling, dancing and
other similar activities)? Activities that are primarily sedentary, such as bowling,
playing golf with a cart, and passive stretching, would not be considered physical
activity. REGULAR PHYSICAL ACTIVITY = 5 DAYS OR MORE PER WEEK
FOR 30 MINUTES OR MORE DAILY.
Note: the accumulation of 30 minutes of daily activity can be obtained
consecutively or in an additive manner of two separate 15-minute activity
sessions.

Please indicate the statement that most closely applies to your activity
leveL

O Yes, I have been for more than 6 months.

O Yes, I have been, but for less than 6 months.
0 Not regularly, but I engage in such activities occasionally and plan to start
on a regular basis within the next month.

0

No, but I'm thinking of starting in the next 6 months.

O

No, and I am not thinking of starting in the next 6 months.
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Appendix 4
International Physical Activity Questionnaires
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Physical activity level
1 a.

During the last 7 days, on how many days did you do Vigorous physical
activities like heavy lifting, digging, aerobics, or fast bicycling?
Think about only those physical activities that you did for at least 10 minutes
at a time.
lb. How much time in total did you
days per week c=
usually spend on one of those days
doing vigorous physical activities? (per
day)

hours

minutes

oro
2a.

none

Again, think only about those physical actMties 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, bicycling at a regular pace,
or doubles tennis? Do not include walking.
lb. How much time in total did you usually
days per week
>
spend on one of those days doing moderate physical activities?
(per day)

hours

minutes

or D
3a.

none

During the last 7 days, on how many days did you walk for at least 10
minutes at a time? This includes walking in school, at work and at home,
walking to travel from place to place, and any other walking that you did
solely for recreation, sport, exercise or leisure.
lb. How much time in total did you
days per week c
usually spend walking on one of those
days? (per day)

hours

or

minutes
none

The last question is about the time you spent sitting on weekdays while in school, at
work, at home, while doing course work and during leisure time. This includes time
spent sifting at a desk, visiting friends, reading traveling on a bus or sitting or lying
down to watch television.
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4.

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

hours

minutes (Total In seven days)
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Appendix 5
Process of Change Questionnaires
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Processes of Change
Directions: The following experiences can affect the physical activity habits of
some people. Think of similar experiences you may be currently having or have
had during the past month. Please rate how frequently the event occurs by
circling the appropriate number.

Never Seldom Occasionally Often Repeatedly
1 read articles to learn more about physical actMty.

0

0

0

0

0

I get upset when I see people who would benefit from physical activity but

choose nottobeactive

El

I realize that if I don't do physical activity regularly, I may get ill and be a
burden to others.
0
0
El
El
I feel more confident when I do physical activity regularly.
0
U
El
El
El
I have noticed that many people know physical activity is good for them.
0
El
o
D
El
When I feel tired, I make myself do physical activity anyway because I
know I will feel better aftrwards

I have a friend who encourages me to do physical activity when I don't feel

uptoit.

El

El

El

El

0

One of the rewards of regular physical activity is that it improves my mood.

o

n

El

0

El

I tell myself that I can keep doing physical activity if I try hard enough.
El
El
El
El
El
I keep a set of physical activity clothes with me so I can do physical
activity whenever I get the time.
El
El
El
o
El
I look for information related to physical activity.

I am afraid of the resultso my halth if I dnot do p,sical acPvity.
El

El

El

El

El

Never Seldom Occasionally Often Repeatedly
I think that by doing physical activity regularly I will not be a burden to the
health care system.
El
El
El
El
El
I believe that regular physical activity will make me a healthier, happier
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person.

0

D

0

U

U

I am aware of more and more people who are making physical activity a
part of their lives.
u
U
0
o
o
Instead of taking a nap after work, I do physical activity.

0

0

0

U

U

I have someone who encourages me to do physical activity.

tivity aa time tlear myind as wh as a

I try to think of physical
workout for my body.

U

U

0
0

U

1 make commitments to do physical activity.

0

U

0
0

U
U

I use my calendar to schedule my physical activity time.

U

U

U

I find out about new methods of being physically active.

U

U

0

U

U

U

I get upset when I realize that people I love would have better health if
they did physical activity

U

U

U

U

I think that regular physical activity ptays a role in reducing health care
costs.

U

U

U

U

U

U

U

I feel better about myself when I do physical activity.

U
25

U

U

I notice that famous people often say they do physical activity regularly.

U

U

U

U

U

Instead of relaxing by watching TV or eating, I take a walk or do physical
activity.

U

U

U

0

U

U

U

My friends encourage me to do physical activity.

U

U

U

If I engage in regular physical activity, I find that I get the benefit of having
more energy.

U

U

U

U

U

I believe that I can do physical activity regularly.

U

U

U

U

U

U

U

U

U

U

I make sure I always have a clean set of physical activity clothes.
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Appendix 6
Self-efficacy Questionnaires
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Self-efficacy
Directions: Listed below are 18 statements designed to assess your beliefs in
your ability to engage in physical activity under various circumstances or
conditions. Please rate each statement as it applies to you and your situation by
circling the appropriate number.

The following stem precedes each question: / am confident I can participate
in regular physical activity when...

Very
Not at aft
Not
Confident Confident Uncertain Confident Confident
1 am under a lot of stress.

0

El

0
0

0
0

0

o

0

0

[1

1 am depressed.
1 am anxious.

El

0
0

0
El
El

1 feel I don't have the time.

I don't feel like it. 0

0
0
0
0
1 am alone.
O
0
I have to exercise alone.
O
0
n
My exercise partner decides nóI to exercise that day.
0
0
lambusy.

[1

El

0
0
0
0
0
Li

0
0
0
0
0
0
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Very
Not
Confident Confident Uncertain Confident Confident
Not at all

10.

I don't have access to exercise equipment.
El

El

El

El

El

El

El

0

El

El

El

0

0

El

El

11.

lamtraveling.

12.

My gym is closed.

13.

El
El
My friends don't want me to exercise.

14.
15.
16.

0
0
0
My significant other does not want me to exercise.

El
El
El
El
I am spending time with friends or family who do not exercise.
El
0
El
El
It's raining or snowing.
El

El

17.

It's cold outside.

18.

The roads or sidewalks are snowy.
El
El

El
El

El

El

El

El

El

El
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Appendix 7
Decisional Balance Questionnaires
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Decisional Balance
Directions: This section looks at positive and negative aspects of physical
activity. Please read the following items and indicate how important each
statement is with respect to your decision to be physically active or not to be
physically active in your leisure time. Please rate each item by circling the
appropriate number.

Not at All

Extremely
Moderately
Very
Somewhat

Physical activity would help me reduce tension or manage stress.

0

0

0

0

0

0

0

0

0

0

I would feel more confident about my health by getting physical activity.

Iwould sleep better.

Physical activity would help me have a more positive outlook.

0
0

0
0

0
0

0
0

0
0

Physical activity would help me control my weight.

0
0

I am too tired to get physical activity because of my other daily
responsibilities.

0

Physical activity would take too much of my time.

0

0
0

0

0
0
0

1 would have less time for my family and friends if I participated in physical
activity.

0
0
0
0
I'd worry about looking awkward if others saw me being physically active.
0
0
0
0
0
O

Getting physical activity would cost too much money.

0

0

0

0

0
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Appendix 8
Predesposing, Reinforcing and Enabling Questionnaires
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Physical Activity Adherence
Check the box under the most appropriate response for you.

Very Somewhat
True
Predisposing Factors
I am very knowledgeable about fitness and exercise.

True

0

0

0

El

El

El

LI

El

I have a strong belief that physical activity is good

forme.

Not
True

I enjoy doing regular exercise and physical activ
I am confident of my abilities in sports, exercise,
El
and other physical activities.

I am motivated to do physical activity without having to be
encouraged by others or without receiving external rewards.
El

0

El

El

El

El

I possess good sports skills.

El

El

El

I possess good general physical fitness.

El

El

El

1 have a place to do physical activity and equipment
that I can use in or near my home.
El

El

El

I am capable of setting my own physical activity
goals and keeping track of my progress.
El

El

I have been a regular exerciser most of my Itfe.
Hike the way Hook.

I have the support of my family, especially my spouse
(if married), for doing my regular physical activity0

El

El

I have many friends who enjoy the same kinds of
physical activity that I do.
El

El

El

ltry.

I am successful in most of the physical activities that
El

El

El

I have a doctor and/or employer who encourages me to
do physical activity.
El

El

El
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Appendix 9

Questionnaires in Chinese
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