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Abstract 

The entire Transtheoretical Model, consisting of stages of change, processes 

of change, self-efficacy, and decisional balance, was tested for its applicability to an 

adolescent population. In addition, Godin's Leisure-Time Exercise Questionnaire was 

used to validate the stages of change measure. Students (n=819) from five 

community high schools (grades 9-12) completed self-administered questionnaires of 

all constructs. Distribution of the sample across the stages was: Precontemplation 

n=17 (2.1%); Contemplation n=34 (4.2%); Preparation n=235 (28.7%); Action n=129 

(15.7%); and Maintenance n=404 (49.3%). Univariate ANOVAs (p<.0038) followed-up 

with Tukey's post hoc analyses revealed that all of the constructs differed significantly 

across stages. Exploratory stepwise discriminant function analysis revealed that three 

constructs contributed significantly to explaining the variance between the stages of 

change. Discussion compared these results to the existing literature and focused on 

the low rate of adolescents in the Precontemplation and Contemplation stages and 

other unique findings related to the adolescent population. 
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Chapter One 

Introduction 

Health Benefits of Exercise  

Exercise is correlated with a variety of psychological and physiological health 

benefits (Bouchard, Shepard & Stephens, 1993; Petruzzello, Landers, Hatfield, Kubitz 

& Salazar, 1991; North, McCullagh & Tran, 1990; Crews & Landers, 1987; Powell, 

Thompson, Caspersen & Kendrick, 1987; Harris & Associates Inc., 1989). Regular 

exercise may be used as a component of cardiovascular disease and obesity 

prevention (Bouchard, et at, 1993; Powell, et al, 1987) and it has been shown to 

reduce the risk of all-cause mortality, coronary heart disease, osteoporosis, diabetes, 

hypertension and colorectal cancer (Bouchard, et al, 1993; Harris & Associates Inc., 

1989). Exercise has been found to have a positive effect on self-esteem changes 

(Sonstroem, 1988), well being and self-perception (International Society of Sport 

Psychology (ISSP), 1992). Positive effects on mood, pre-menstrual tension, clear 

thinking, ability to cope and increased alertness have also been reported with exercise 

(ISSP, 1992). Exercise has been documented to lower state anxiety, depression, 

stress levels and tension (Bouchard, et al, 1993; ISSP, 1992; Petruzzello, et at, 1991; 

North, et al, 1990; Crews & Landers, 1987). 

Various benefits due to exercise have been demonstrated specifically with 

adolescent populations. Enhancement of young people's quality-of-life (Chappell, 

1986), improvement of self-concept (Imura, 1982; MacKenzie, 1987), cognition, 

attitude, motivation, strength, flexibility (Rider, lmwold & Johnson, 1986), V02 max. 

(Thomas, Adeniran & Etheridge, 1984), fitness, pulse rate, mathematics and reading 

ability (Lynch, 1981) have all been illustrated with various exercise programs. In 

addition, percentage of body fat was shown to decrease in male and female 

adolescents following a 12-week exercise program (Thomas, et at, 1984). 

Motivation Problems in Exercise 

Despite the positive health benefits of exercise, problems of motivational 

adherence to exercise have also been well documented. Carmody, Senner, Manilow 
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and Matarazzo (1980) and Dishman (1988) have reported that 50 per cent of 

individuals who engage in exercise programs drop out during the first three to six 

months. This was shown to be true over several populations. Some studies have 

shown positive effects for short-term adherence to brief exercise programs (Dishman, 

1988), but for improving long-term maintenance of exercise behaviour, little success 

has been demonstrated (Dishman, 1988; Martin & Dubbert, 1982). This lack of 

adherence seems to hold regardless of the profile of the population or the purpose of 

the exercise in question. Robison and Rogers (1994) observed similar results for 

children, college/university students, middle-aged people and the elderly. The 

motivational problem is seen across a number of different populations. Stephens and 

Caspersen (1993) summarized surveys from Australia, Canada, England and the 

United States and found that only 10 per cent of the population could be called 

"physically active." They defined "physically active" as engaging in vigorous activities 

during leisure time at an average of three occasions per week at an average of 20 to 

30 minutes or more per occasion (Stephens & Caspersen, 1993). When less frequent 

or less vigorous (moderate) exercise is reported, one-third of the above-mentioned 

populations are observed to be in this category (Stephens & Caspersen, 1993). With 

such high drop-out and low prevalence rates, it seems necessary to locate a theory 

with explanations and positive, practical intervention procedures that are effective. 

Stephens and Caspersen (1993) and 'Lee (1993) stated that exercise 

prevalence among adults declines with increasing age. This decline is especially 

steep between the ages of 15 to 24 years (Stephens & Craig, 1990). One of the 

barriers to exercising identified through research on the elderly was poor exercise 

habits acquired in youth (O'Brien & Vertinsky, 1991), suggesting that sedentary 

lifestyles may be rooted in behaviours learned in adolescence. Trend data over 

several age groups revealed that during the early 1980s older individuals increased 

their exercise levels more than younger individuals (Stephens, 1987). Specifically, 

females aged 15 to 19 years were the only group to decrease in activity and in energy 

expenditure for leisure-time activities from 1981 to 1988, and males from the same 
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age group increased only minimally (Stephens & Craig, 1990). More recent figures 

indicate that this trend is continuing. The age group from 15 to 24 years had the 

smallest increase in exercise amount of all age groups in Canada from 1986 to 1991 

(Millar, 1992). 

Determinants of Adolescent Exercise Behaviour 

Since values change over the course of adolescence to adulthood, the study of 

these changes may provide important information for interventions. Preliminary 

research on the determinants of adolescent exercise participation have resulted in the 

following tentative conclusions. Knowledge about health effects of exercise does not 

seem to be important for adolescents (O'Connell, Price, Roberts, Jurs & McKinley, 

1985), but knowledge of how to be physically active may be a significant determinant 

(Gottlieb & Chen, 1985). Self-Efficacy and exercise intentions have also been found 

to predict later physical activity in a high school sample (Reynolds, Killen & Bryson, 

1990). A belief in personal control over health outcomes predicted free-living activity, 

but beliefs and values held specifically for exercise outcomes and personal ability to 

control them appear unrelated to both free-living and supervised physical activities 

(Dishman & Steinhardt, in press). Feelings of self-competence in athletic endeavours 

motivated adolescents to higher levels of exercise (Tappe, Duda & Menges-Ehmwald, 

1990). Further, adolescents were motivated to increase exercise levels based on self-

competence factors related to lower perceived physical appearance and lower 

perceived romantic appeal to others (Douthitt, 1994). Douthitt (1994) also found that 

self-motivation was not related to adolescent exercise behaviour. It has also been 

shown that more active parents have more active adolescents (Sallis, Patterson, 

Buono, Atkins & Nader, 1988) and that physical appearance seems to an important 

consideration for adolescents when engaging in a behaviour (Prokhorov, Perry, 

Kelder & Klepp, 1993). 

There are at present too few studies on adolescents to permit confident 

conclusions about this sub-population in any one specific area, other than general 

observations (Dishman & Dunn, 1988). Further, it remains unclear whether 
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determinants of exercise are the same for individuals starting regular participation at 

middle age or for individuals who have been exercising since their youth. Additionally, 

an important component of the needed research is a strong theoretical framework to 

guide the selection of variables. 

Model Rationale  

Many different rationales have been used to produce different theories of 

motivation (e.g., Janis & Mann, 1977; Janz & Becker, 1984), but few, if any, have tried 

to combine these explanations and find an all-encompassing base for motivation. 

Goldfried (1980) has observed that the emerging Zeitgeist is that theorists of different 

persuasions are searching for common principles of change. The reason for this 

phenomenon is that the singular models do not adequately explain human motivation 

(Prochaska, 1979; 1984). Cognitive-based theories explain motivation through 

thoughts, mindsets or beliefs; whereas Behaviourist models hypothesize that 

motivation is due to overt behaviour and the subsequent change. There is an 

emerging belief that behaviourist and cognitive factors both play an important role in 

motivation (Prochaska & DiClemente, 1982). One such theory which incorporates 

cognitive and behavioural aspects of motivation is the Transtheoretical Model put forth 

by Prochaska and his colleagues (Prochaska & DiClemente, 1983; Prochaska & 

DiClemente 1985; DiClemente, Prochaska, Fairhurst, Velicer, Velasquez & Rossi, 

1991). 

The majority of past exercise-related research has investigated the 

determinants of exercise to predict which individuals are active or inactive at a given 

time (Courneya, 1995a; 1995b). This implies only two stages of exercise: Active and 

Inactive. "Active" is usually defined as exercising three times a week for 20 minutes 

each time at moderate or higher intensity levels and "inactive" is usually defined as not 

meeting this criteria (Courneya, 1995; 1995b). A plethora of theories have been 

applied to this dichotomy of exercise behaviour, including attribution theory, personal 

investment theory, relapse prevention theory and theory of planned behaviour (Biddle 

& Ashford, 1988; Marcus & Stanton, 1993; Tappe, et al, 1990; Theodorakis, 1992). It 
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has been suggested, however, that exercise behaviour change is a multiple stage 

model which would have implications for the type of interventions corresponding to the 

appropriate stage of behaviour change (Dishman, 1991; Sallis & Hovell, 1990; 

Sonstroem, 1988). 

Of the stage models proposed in the exercise domain (Dishman, 1990; Sallis & 

Hovell, 1990; Prochaska & DiClemente, 1983), the most validated is Prochaska and 

DiClemente's (1983; 1985; DiClemente, et al, 1991) stages of change aspect in their 

Transtheoretical Model of behaviour change (Armstrong, Sallis, Hovell & Hofstetter, 

1993; Barké & Nicholas, 1990; Courneya, 1995a; 1995b; Gorely & Gordon, 1995; Lee, 

1993; Marcus, Banspach, Lefebvre, Rossi, Carleton & Abrams, 1992; Marcus, Eaton, 

Rossi & Harlow, 1994; Marcus & Owen, 1992; Marcus, Rakowski & Rossi, 1992; 

Marcus, Rossi, Selby, Niaura & Abrams, 1992; Marcus, Selby, Niaura & Rossi, 1992; 

Marcus & Simkin, 1993; Murphy, 1993; Sonstroem, 1988; Wyse, Mercer, Ashford, 

Buxton & Gleeson, 1995). Support for this stage of change model also exists in other 

health-related behaviours. Stage-specific interventions of this theory have been 

successful in smoking cessation (Rossi, Velicer & Prochaska, 1990). The stages of 

change model has also been used to understand stages of change in smoking 

cessation (Prochaska & DiClemente, 1983; Prochaska, Velicer, DiClemente & Fava, 

1988), weight loss (Bowen, Meischke & Tomoyasu, 1994; O'Connell & Velicer, 1988; 

Prochaska, Norcross, Fowler, Follick & Abrams, 1992), ultraviolet light exposure 

(Rossi, 1989), alcohol abuse (DiClemente & Hughes, 1990; Snow, Prochaska & 

Rossi, 1994) and screening mammography (Rakowski, Dube, Marcus, Prochaska, 

Velicer & Abrams, 1992). Given this, it appears logical to use the Transtheoretical 

Model in trying to motivate people to exercise and for the purposes of identifying and 

understanding the relevant constructs associated with exercise. 

The Transtheoretical Model consists of the stages of change (when one 

changes behaviour), the processes of change (how one goes about changing 

behaviour), Self-Efficacy (the belief that one can change a behaviour) and decisional 

balance (the benefits and costs of engaging in a behaviour). As people change 
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stages they employ the processes, Self-Efficacy and decisional balance differentially 

making each stage unique (DiClemente, et at, 1991). 

Problem Statement 

The stages of change construct in the Transtheoretical Model has been 

consistently supported in the exercise domain using worksite groups, middle-aged 

people and elderly adult samples (Armstrong, et at, 1993; Barké & Nicholas, 1990; 

Courneya, 1995a; 1995b; Gorely & Gordon, 1995; Lee, 1993; Marcus, Banspach, et 

al, 1992; Marcus, et al, 1994; Marcus & Owen, 1992; Marcus, Rakowski, et al, 1992; 

Marcus, Rossi, et at, 1992; Marcus, Selby, et al, 1992; Marcus & Simkin, 1993; 

Murphy, 1993; Sonstroem, 1988). Only one study has been identified that 

investigated the Transtheoretical Model in the exercise domain with respect to 

adolescents (Wyse, et at, 1995). The success this model has achieved with other 

populations not only in the motivation to exercise, but also to engage in other health 

behaviours, warrants further investigation of this model with adolescents. Added to 

this reason are the health benefits that could be realized in the adolescent population, 

and later in life, if a sound theory with economical, effective intervention procedures is 

identified. 

Self-Efficacy and the decisional balance constructs have been successfully 

integrated into the Transtheoretical Model for exercise behaviour change (Armstrong, 

et at, 1993; Gorely & Gordon, 1995; Marcus, et at, 1994; Marcus & Owen, 1992; 

Marcus, Rakowski, et at, 1992; Marcus, Selby, et at, 1992; Wyse, et at, 1995). The 

processes of change have also received support, although they have not been 

investigated to the same extent (Gorely & Gordon, 1995; Marcus, Rossi, et al, 1992; 

Murphy, 1993). Only one study has been located that examined all of the constructs, 

the stages of change, the processes of change, Self-Efficacy and decisional balance, 

of the Transtheoretical Model (Gorely & Gordon, 1995). Investigating the 

Transtheoretical Model in its entirety would facilitate the comparisons among 

constructs within the same sample. It would also allow to test the redundancy of 

constructs in the model. This is important not only for the parsimony of this model but 
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also for comparing this model to others. Marcus, Rakowski, et at, (1992) argued that 

further support and research is needed on the measures of the Transtheoretical 

Model. Replication of their findings using the same and other instruments could add 

support to the credibility of this model for exercise behaviour. It was also 

recommended that additional investigations examining the reliability and validity of 

these measurements should be made. Additionally, Armstrong, et al, (1993) 

suggested that further study with diverse samples should be conducted to determine 

to what extent the present results generalize. The proposed study attempted to add to 

the extant literature in several ways. 

The Transtheoretical Model was tested for its applicability to an adolescent 

sample. Stages by processes, stages by Self-Efficacy and stages by decisional 

balance analyses revealed whether the same inferences with respect to interventions 

can be made with regards to an adolescent population as have been made on other 

populations. The study contributed to the general izabi lity and validity of the 

Transtheoretical Model by partially replicating results on a sample of Canadian 

adolescents. 

The purposes of this study were: 

a) to differentiate adolescent stages of exercise behaviour using the processes of 

change, Self-Efficacy and the decisional balance constructs; and 

b) to quantify the contributions of the processes of change, Self-Efficacy and 

the decisional balance constructs to the explained variance of the model. 

It was thought that the Transtheoretical Model was applicable to an adolescent 

sample as investigated in this study. More specifically, the following hypotheses, 

based on previous literature, were put forth: la-le) The use of the experiential 

processes of change (la-Consciousness Raising, lb-Dramatic Relief, 1c-

Environmental Reevaluation, Id-Self-Reevaluation and le-Social Liberation) were 

hypothesized to increase from the stages of Precontemplation to Contemplation and 

from Preparation to Action. The use of these processes were hypothesized to stay the 

same from Contemplation to Preparation and to decrease from Action to Maintenance; 
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2a-2e) The use of the environmental processes of change (2a-Counter Conditioning, 

2b-Helping Relationships, 2c-Reinforcement Management, 2d-Self-Liberation and 2e-

Stimulus Control) were hypothesized to increase from Precontemplation to Action and 

then level off at the Maintenance stage; 3) Self-Efficacy was hypothesized to increase 

across the stages of change; 4) Pros were hypothesized to increase, whereas; 5) 

Cons were hypothesized to decrease across the stages of change; and 6) The Pros 

and Cons were hypothesized to intersect at the Preparation stage. 

Due to the exploratory nature of this study, all the constructs were investigated 

in an exploratory analysis of explaining the variance of the model. 
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Chapter Two 

Review of Literature 

Introductory Comments  

The Transtheoretical Model has evolved from its original form (Prochaska, 

1979) substantially and thus an overview of the Transtheoretical Model in its present 

status is given. This is followed by a comprehensive review of the relevant literature 

dealing with the Transtheoretical Model in the exercise domain. 

Model Overview 

The Transtheoretical Model stems from a Transtheoretical analysis of 18 

leading systems of psychotherapy (Prochaska, 1979). Prochaska (1979), the theorist 

who put forth Transtheoretical Therapy, drew from various therapy models including: 

Psychoanalysis; Existentialism; Client-Centred Therapy; Gestalt Therapy; Adlerian 

Therapy; Rational-Emotive Therapy; Transactional Analysis; Emotional Flooding 

Therapies; Systems Therapies; and Behaviourism. The underlying principles and 

mechanisms of Transtheoretical Therapy were then used to construct the 

Transtheoretical Theory of behaviour change (Prochaska & DiClemente, 1982). 

The Transtheoretical Model originally consisted of the stages of change (when 

one changes behaviour) and the processes of change (how one changes behaviour) 

(Prochaska, 1979; 1984; Prochaska & DiClemente, 1982). Over time, the constructs 

of Self-Efficacy and decisional balance were integrated into the Transtheoretical 

Model (DiClemente, et al, 1991; O'Connell & Velicer, 1988). Because successful 

changes of complex addictions were demonstrated, basic principles of the 

Transtheoretical Model seemed to reveal the structures of change (Prochaska, 

DiClemente & Norcross, 1992). As a result, the Transtheoretical Model was adapted 

to changing exercise behaviour. (Sonstroem, 1988; Barké & Nicholas, 1990; Marcus, 

Selby, et al, 1992; Marcus, Rossi, et al, 1992; Marcus, Rakowski, et al, 1992; Marcus 

& Owen, 1992). The Transtheoretical Model in its current form is presented in the 

following sections. 
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Transtheoretical Model Constructs and their Relationships  

Stages of Change 

Viewed from the state-trait continuum, stages fall somewhere in the middle. 

States are readily changeable, whereas traits are stable and not open to change 

(Burger, 1990). Stages can be both dynamic and stable. In other words, stages can 

last for a considerable period of time, but they are open to change. The stages of the 

Transtheoretical Model are Precontemplation, Contemplation, Preparation, Action and 

Maintenance and are defined as follows: 

Precontemplation is the stage where the individual is not doing the behaviour 

and is not intending to make changes toward the new behaviour (Marcus, Selby, et at, 

1992). Individuals in this stage are uninformed about the long-term effects of their 

behaviour, and/or are demoralized about their ability and do not want to think about 

change and may be defensive, due in part to social pressures to change (Prochaska & 

Marcus, 1993). Precontemplators may wish to change, but this seems quite different 

from a serious consideration of change (Prochaska, DiClemente, et al, 1992). 

Contemplation is the stage where the individual is considering a change 

(Marcus, Selby, et at, 1992). Individuals may stay in this stage for over two years, 

despite the intention to change. When the individual substitutes thinking for acting 

he/she is labelled as a chronic Contemplator. Contemplators are ambivalent about 

changing due to their seeing the Pros and Cons of sustaining the risk behaviour as 

approximately equal (Prochaska & Marcus, 1993). The central element of this stage is 

serious consideration of problem resolution (Prochaska, DiClemente, et at, 1992). 

Preparation is defined by making small changes (Marcus, Selby, et at, 1992). 

Typically, Preparers have a plan of action or have made some behaviour changes, 

however, Preparers have not yet reached a pre-set behaviour criterion to be identified 

in the next stage (Prochaska, DiClemente, et at, 1992). The Preparation stage is not 

very stable and contains people who are more likely than Precontemplators or 

Contemplators to progress. Preparation combines the criteria of intention and 

behaviour (Prochaska, DiClemente, et at, 1992). 
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The Action stage is where the individual actively engages in the new behaviour 

(Marcus, Selby, et al, 1992). Overt behavioural changes have occurred within the last 

six months at this stage. Individuals in the Action stage change their behaviour, 

experiences or environment in order to overcome their problems. Modifications tend 

to be highly visible and receive the greatest recognition from others (Prochaska, 

DiClemente, et al, 1992). This is the least stable stage and corresponds with the 

highest risk for relapse (Prochaska & Marcus, 1993). For this stage, the usual time 

criteria given is zero to six months (Prochaska & DiClemente, 1983). The hallmarks of 

the Action stage are changing the target behaviour to a pre-set criterion behaviour and 

significant efforts to change (Prochaska, DiClemente, et al, 1992). 

Maintenance is the stage where the individual is sustaining the change over 

time (Marcus, Selby, et al, 1992). This is a period of continued change where the 

individual is working to prevent relapse and to consolidate the gains attained during 

the Action stage (Prochaska, DiClemente, et al, 1992). Maintenance can be 

considered to last a lifetime in the realm of exercise. The last stage identified for 

addictive behaviours (termination) does not seem to be applicable to exercise 

(Prochaska & Marcus, 1993). The definition of termination is an absolute absence of 

temptation to engage in an old behaviour (Prochaska & Marcus, 1993). However, 

formerly sedentary individuals, it would seem, are always at a risk for relapse and 

must continue to work to stay in the Maintenance stage. 

Operational definitions of the stages of change to be used in this study are 

taken from Marcus and colleagues (Marcus, Rakowski et at, 1992; Marcus, Banspach, 

et at, 1992; Marcus, Rossi, et al, 1992; Marcus, Selby, et al, 1992; Marcus & Owen, 

1992; Marcus & Simkin, 1993) and are as follows: 

1) Precontemplation - Individuals who do not exercise and have no intention to in 

the next six months. 

2) Contemplation - Individuals who do not exercise, but intend to start in the next 

six months. 
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3) Preparation - Individuals who exercise some, but not regularly (regular exercise 

being defined as three or more times per week for 20 minutes or longer each time). 

4) Action - Individuals who exercise regularly but have done so for less than six 

months. 

5) Maintenance - Individuals who exercise regularly and have done so for more 

than six months. 

Linear progression through the preceding stages is rare. The Transtheoretical 

Model suggests a spiral progression (Figure 1). 

Insert Figure 1 about here 

Individuals can progress from Precontemplation to Contemplation and so on up to 

Maintenance, but most individuals will relapse, or regress, to an earlier stage 

(Prochaska, DiClemente, et al, 1992). Some Relapsers feel embarrassed, ashamed 

and guilty, and become demoralized and stop thinking about behaviour change 

(Prochaska, DiClemente, et 1992; DiClemente, et al, 1991). These individuals are 

reclassified into the Precontemplation stage, however, the vast majority of Relapsers 

recycle back to Contemplation or Preparation (Prochaska & DiClemente, 1984), 

attempting the behaviour change again. This recycling is not fruitless, as each time 

Relapsers recycle through the stages they may learn from their previous attempts and 

can resort to something else next time around (DiClemente, et al, 1991). Although the 

time the individuals spend at each stage may vary, the stages are assumed to be 

invariant (Prochaska, DiClemente, et al, 1992). 

Processes of Change 

Processes of change are overt and covert activities that individuals use to 

modify their experiences and environments in order to modify behaviour (Prochaska, 

DiClemente, et al, 1992; Prochaska & Marcus, 1993). Each process consists of 

multiple techniques, methods and interventions which are traditionally associated with 

different theoretical orientations. The 10 processes (defined in Table 1) are divided 
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into two higher-order factors representing experiential and environmental processes of 

change (Prochaska, et at, 1988; Marcus, Rossi, et at, 1992; Prochaska & DiClemente, 

1982). The experiential processes of change are where the relevant information is 

generated by an individual's own actions or experiences. The environmental 

processes of change are where the information is generated by environmental events 

(Prochaska & DiClemente, 1982). The five experiential processes of change are 

Consciousness Raising, Dramatic Relief, Environmental Reevaluation, Self-

Reevaluation and Social Liberation. The five environmental processes are Counter 

Conditioning, Helping Relationships, Reinforcement Management, Self-Liberation and 

Stimulus Control (Marcus, Rossi, et at, 1992). 

Insert Table I about here 

The investigations of the integration of the stages of change with the processes 

of change resulted in a consistent process use by individuals at different stages 

(Gorely & Gordon, 1995; Marcus, Rossi, et at, 1992; Murphy, 1993). 

Precontemplators use each of the 10 processes of change substantially less than any 

other individuals, primarily because they are not intending to change. Preparers use 

the behavioural processes of Counter Conditioning, Reinforcement Management and 

Self-Liberation more than Contemplators as they start to engage in the new behaviour. 

Individuals in the Action stage use all the processes more than Preparers do with the 

sole exception of Social Liberation, which is used the same amount. A decrease in 

the use of the experiential processes of Dramatic Relief, Environmental Reevaluation 

and Self-Reevaluation compared to individuals in the Action stage set apart the 

Maintainers from the individuals in the Action stage (Marcus, Selby, et at, 1992). This 

illustrates that stages can reliably be differentiated by the processes of change. 

Moreover, individuals in different stages use different processes which has 

implications for designing interventions. The integration of the processes of change 

with the stages of change is depicted in Figure 2. 
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Insert Figure 2 about here 

Self-Efficacy 

Self-Efficacy involves a person's degree of confidence that he/she can stop 

engaging in a problem behaviour in a wide range of situations (Bandura, 1977; 1982). 

In other words, Self-Efficacy is a judgement regarding one's abilities to perform a 

behaviour required to achieve a certain outcome and it is believed to be critical in 

behaviour change (Bandura, 1982; 1986). Across the stages of change, Self-Efficacy 

increases linearly. This means that Precontemplators have very low Self-Efficacy to 

change a problem behaviour. Self-Efficacy increases to where it is at its maximum in 

the Maintenance stage (Prochaska & Marcus, 1993). Self-Efficacy is an important 

predictor of stage especially at the Action and Maintenance stages (Prochaska & 

Marcus, 1993). 

Decisional Balance 

This construct focuses on the benefits (Pros) and costs (Cons) of a behaviour 

and is thought to be important in the decision-making process and, hence, in 

behaviour change (Janis & Mann, 1977). The Pros and Cons are relevant in 

understanding and predicting transitions between the Precontemplation, 

Contemplation and Preparation stages (DiClemente, et al, 1991); however, Pros and 

Cons are much less important as predictors of progress in the stages of Action and 

Maintenance. Cons always outweigh the Pros of changing a behaviour in the 

Precontemplation stage and the opposite is true for the Action and Maintenance 

stages (Prochaska, et al, 1994). In the Contemplation stage, Cons outweigh the Pros 

but with a smaller difference compared to the Precontemplation stage. In the 

Preparation stage, Pros and Cons intersect (Marcus, Rakowski, et al, 1992). 

Empirical Review 

A literature search was conducted using PsycLit, MedLine, Sports Discus and 

Dissertation Abstracts International on the CD-ROM system. Keywords used in the 
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search were: Transtheoretical Model; stages of change; exercise; and physical 

activity. This was followed by a manual reference check of the located articles. This 

procedure resulted in identifying 16 articles which applied the stages of change to 

exercise and/or physical activity and were written in English, French or German 

(Armstrong, et al, 1993; Barké & Nicholas, 1990; Courneya, 1995a; 1995b; Gorely & 

Gordon; 1995; Lee, 1993; Marcus, Banspach, et al, 1992; Marcus, et al, 1994; Marcus 

& Owen, 1992; Marcus, Rakowski, et at, 1992; Marcus, Rossi, et at, 1992; Marcus, 

Selby, et al, 1992; Marcus & Simkin, 1993; Murphy, 1993; Sonstroem, 1988; Wyse, et 

at, 1995). In the following, a review of all located articles investigating the 

Transtheoretical Model and exercise will be presented chronologically to illustrate how 

the research has developed up to the present. 

The first application of the Transtheoretical Model to exercise was by 

Sonstroem (1988). Males over the age of 30 (n=220) were placed into four stages of 

change based on a four-year exercise history self-report. Sixty-nine belief statements, 

using the Fishbein and Ajzen (1975) model, were administered. Upon analysis nine 

belief statements correlated with the stages of exercise adoption (canonical r=.75) and 

a correct overall classification of 67.9 per cent was observed. After contacting 

individuals who reported attrition or drop-out and reclassifying them, accuracy was 

recalculated as 60.3 per cent. It was concluded from these results that drop-outs 

included both individuals who intend to resume exercise and individuals who do not. 

Barké and Nicholas (1990) investigated to stages of change in older adults and 

compared the stages among active and inactive subgroups. Fifty-nine participants 

aged 59-80 years old completed stages of change questionnaires. Participants were 

selected from three groups: an elderhostel group (n=21), an exercise program 

participants group (n=1 8) and matched retiree group (n=20). Results revealed 

differences of stages of change between exercise and sedentary elderly groups. 

Higher stages (Action and Maintenance) were associated with the more active groups 

and lower stages (Precontemplation) were associated with the retiree group. 
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The authors recommended further research with other populations and 

suggested that the stages of change model could be used to tailor interventions for the 

elderly. Weaknesses such as the sample size, representability of the sample and the 

non-experimental descriptive design were noted. 

Marcus, Selby, et al (1992) developed and tested measures for the stages of 

change and Self-Efficacy for exercise. Two worksite samples (n1=1063, mean 

age1 =41 .1, 77 per cent male) and (n2=429, mean age2=40.5, 85 per cent female) were 

used to investigate the prevalence rates using stages of change and to examine the 

relationship between stages of change and Self-Efficacy. Scores on Self-Efficacy 

items significantly differentiated participants at most stages with the corresponding 

proportion of variance accounted for as being .23 and .28. Precontemplators were 

significantly different from participants in all other stages as they scored the lowest 

and Maintainers the highest on the Self-Efficacy scale. Internal consistency for the 

Self-Efficacy measure was .76, test-retest reliability over a two week period was .90 

and the Kappa index of reliability of the stages of change measure was .78 measured 

over a two-week period. 

The results showed that non-exercisers had low confidence in their ability to 

exercise. The weaknesses of self-report, cross-sectional design and the sample were 

identified, and the need for further model and instrument testing were recommended 

prior to applying the stages of change and Self-Efficacy in interventions. 

Marcus, Rossi, et at (1992) applied the model of stages and processes of 

change to exercise adoption. Subjects were recruited from two worksites - a retail 

outlet and an industrial manufacturer (n=1 172). The demographic profile of 

participants was similar for both worksites (65 per cent female, mean age = 37.2 

years). Participants received a questionnaire designed to assess current stage of 

exercise behaviour and examine processes of change. Conceptual definitions were 

established based on previous research on other health-related behaviours for the 10 

processes of change. Subjects were classified into one of five stages of exercise and 
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were split into two samples, for purposes of cross-validation of the questionnaire's 

psychometric properties. 

After complex analyses using ANOVA, MANOVA and the LISREL VI computer 

program, the study found that the processes of change were used differentially by 

subjects in various stages of change. The study found that the use of experiential 

processes of change tended to peak in Action stage, whereas the use of behavioural 

processes generally increased steadily from Precontemplation to Action and then 

levelled off. Significant differences between successive stages and adoptive 

processes of change were also found. 

The researchers concluded that the model of the stages of change can be 

applied to the study of exercise behaviour and that understanding the processes of 

change may be even more important than key demographic variables in designing 

effective exercise interventions. The cross-sectional design and the self-report data 

were identified as limitations in this study. 

Marcus, Rakowski, et al (1992) developed a decisional balance measure and 

related it to the stages of change in exercise behaviour. The sample consisted of 

individuals from four worksites (n=778, mean age=41 .5, 54 per cent female). The 

participants were asked to fill out a 40-item questionnaire consisting of positive (Pros) 

and negative (Cons) aspects of exercise and a stage of change questionnaire. 

Analyses using ANOVA revealed significant association of Pros, Cons and a 

decisional balance measure (Pros minus Cons) with the stages of exercise adoption. 

Due to the results, replication and further model development was encouraged. The 

problems of a cross-sectional design using self-report with no objective exercise 

behaviour measurement limited the ability to generalize these findings beyond the 

scope of the study. 

Marcus and Owen (1992) applied the stages of change model, Self-Efficacy 

theory and the decisional balance model to exercise-related behaviour change. Two 

studies were performed: One sample was from the USA (n=1093) and one sample 

was from Australia (n=801). The mean age for each sample was 41 years and 42 
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years, respectively. Subjects used self-report methods to assess their current stage of 

exercise behaviour, Self-Efficacy and decisional balance. ANOVAs were performed to 

analyze data and assess relationships between demographic variables and stage of 

adoption. Additional follow-up used Tukey's post hoc comparisons on Self-Efficacy 

and decisional balance to determine which stages the measures were able to 

differentiate. 

The findings were similar for both studies, despite the different populations. In 

both studies, scores on Self-Efficacy were significantly related to stage in the change 

process, with Precontemplators and Contemplators having the lowest scores and 

those in Maintenance the highest. In both studies, scores on the decisional balance 

scales were significantly related to stage in the change process, with 

Precontemplators having lower pro/higher con scores and those in Maintenance 

having higher pro/lower con scores. Tukey's post hoc comparisons, however, were 

inconsistent in the ability to differentiate stages in both studies. 

While the results taken together serve to support the stages of change model 

for exercise, future work might focus on better differentiation between stages. The 

authors predicted that this could lead to stage-specific intervention programs based on 

knowledge of Self-Efficacy levels and decisional balance perceptions. 

Marcus, Banspach, et al (1992) provided preliminary support for the use of the 

stages of change model in designing exercise interventions. Using a community-

based promotional campaign, entitled "Imagine Action," the researchers enrolled 610 

adults (77 per cent female, aged 18-82) in the program. Each of the participants was 

placed into one of three stages: Contemplation; Preparation; or Action. Intervention 

materials (i.e., information brochures) were provided based on a subject's current 

stage. After six weeks, a follow-up was conducted on a stratified random sample 

selected from the participant group. A Stuart-Maxwell Test for correlated proportions 

revealed that subjects were significantly more active after the six-week intervention. 

This was true for all baseline stages and was unrelated to gender, education, income 

or other external factors. 
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This study holds several limitations as identified by the authors such as: no 

random selection of the sample; lack of a control group; short duration of the follow-up; 

and lack of validation of the survey findings. It was concluded that the investigation 

demonstrated the application of the stages of change model to a community 

intervention to increase physical activity. Furthermore, these results warrant 

continued development of such interventions for exercise adoption and maintenance. 

Marcus and Simkin (1993) explored the possible utilization of the stages of 

change model to enhance rates of participation in physical activity. Specific aims of 

this study were to measure both the stages of exercise behaviour and the level of 

activity of individuals at each stage. 

Questions designed to assess current exercise behaviour were given to all 

subjects (n=235, mean age = 40.6). Subjects were placed into one of three stages 

(Precontemplation/Contemplation, Preparation, Action/Maintenance) based on their 

responses to the questions. Subjects were then given the Seven-Day Physical Activity 

Recall Questionnaire and the variables of vigorous versus moderate physical activity 

were assessed. An ANOVA was performed to assess the relationship between the 

stages of exercise behaviour and reported time spent in moderate and vigorous 

physical activity. Post hoc comparisons using the Tukey procedure were used to 

determine which groups the physical activity measure was able to differentiate. 

Results revealed that there were significant differences in participation in physical 

activity among the three levels of stage. Subjects in the Action/Maintenance group 

reported significantly more moderate and vigorous physical activity compared with the 

Precontemplation/Contemplation group and differed significantly from Preparation 

stage individuals in terms of vigorous activity. Results demonstrated that one's stage 

of exercise behaviour appeared to be differentiated by self-reported physical activity. 

Researchers can use the information provided from this study to support additional 

investigation for the application of the stages of change model. This could lead to 

programs which enhance the design and delivery of exercise interventions, which may 

lead to an increase in physical activity among the population. 
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Murphy (1993) looked at the applicability of the stages of change and the 

processes of change to working adults and older adults. The stages of change 

measure's validity was also investigated through an exercise history questionnaire, an 

exercise intention questionnaire and a step test. The working adult group (n303) 

consisted of 208 females and had an age range of 18-64 years, whereas the older 

group (n=331) consisted of 165 females and were 65 years and older. 

The Transtheoretical Model was found to apply to exercise in both groups as 

participants used the processes of change differentially across the stages of change 

for exercise. The step test, the exercise history questionnaire and the exercise 

intention questionnaire all substantiated the stages of change measure's validity. 

Lee (1993) described a survey of attitudes and behaviours relevant to exercise 

adoption among older women (n=286, aged 50-64) to determine possible targets for 

intervention. In this study, stages of change identified by the Transtheoretical Model 

of behaviour change were related to attitudes, knowledge and demographic variables. 

Participants for this study were randomly selected from Australian electoral 

polls and a questionnaire was developed which included the following characteristics: 

demographics; exercise knowledge; attitudes and opinions; exercise preferences and 

availability; exercise recall; and stages of change. A telephone interview, based on 

the questionnaire, was conducted with consenting participants. ANOVA and 

MANOVA analyses were then used to reformulate the raw data into scores. Student 

Newman-Keuls analyses were then used to examine the significant effects in more 

detail. The survey revealed moderate to low levels of activity among the study group. 

Exercise knowledge, perceived family support and perceived psychological benefits of 

exercise distinguished the Action group from Precontemplators, whereas perceived 

barriers were the major difference between Contemplation and Action groups. 

This study provides a wide area for further research - the obvious being 

isolated research on adherence to exercise in females, both younger and older. While 

this study did not accurately identify target areas of possible interventions, it did 

identify several perceived problems which appeared to be discouraging activity in 



21 

older women. Research which provides education and information to older females 

may produce positive results. Intervention with Self-Efficacy, family support, self-

esteem and/or social awareness programs may also prove to have positive results. 

Armstrong, et at (1993) examined parts of the Transtheoretical Model in a 

prospective study of the adoption of vigorous exercise in adults. There were 213 

Contemplators (mean age=45.9, 51 per cent female) and 188 Precontemplators 

(mean age=56.1, 49 per cent female) which were identified through a random mail 

survey assessing stage of change and Self-Efficacy. These individuals were 

resurveyed two years later. Contemplators had higher Self-Efficacy scores than 

Precontemplators at baseline. 

Using multivariate analysis, baseline stage of change was a significant 

predictor of later adoption of vigorous exercise even after controlling for age, gender 

and Self-Efficacy differences. Self-Efficacy was also found to be a significant 

predictor. Contemplators were almost twice as likely as Precontemplators to progress 

to the Action stage and four times more likely to progress to the Maintenance stage. 

The total model accounted for 13 per cent of the variance in six months exercise. 

However, caution needs to be taken in interpreting this study. Limitations of self 

report, subsuming the Preparation stage under the Action stage, the 

overrepresentation of Caucasians in the sample and the low initial response rate were 

noted. The operational definition of stages were based on interest in exercise not 

intention to exercise as stated in the Transtheoretical Model. For this reason the 

investigators concluded that the stages seemed to be robust constructs, but interest 

and intention are conceptually not the same and thus the study may be tapping into 

another construct. They also concluded that it is counterproductive to consider 

individuals who do not exercise as a homogeneous group when planning to intervene 

or to counsel. 

The second longitudinal study was conducted by Marcus, et at (1994) and 

looked at the relationships of stages of change, levels of physical activity, Self-Efficacy 

and decisional balance for exercise using 698 worksite employees (mean age=40.7, 



22 

48.6 per cent female). Confirmatory analyses indicated excellent fit between the 

hypothesized model and the data (comparative fit index, CFI, =.99). Prediction 

analyses revealed that the model predicted exercise behaviour well six months later 

(CF1.98). Structural modelling fit indices showed that much of the variation and 

covariation in physical activity was explained by the model. 

These findings demonstrated that participants' level of physical activity could 

largely be predicted by knowing their stage of change, their Pros and Cons and their 

Self-Efficacy for exercise. It was stated that further replications with different, more 

representative samples are needed to provide increased validity for this model in the 

exercise field and that objective measures of physical activity are needed in future 

studies. 

Courneya (1995a) investigated the relationship of the following theory of 

planned behaviour constructs: Subjective norm; attitude; perceived behavioural 

control; and intention with the stages of change model using 288 older participants 

(mean age=71 years). The Maintenance stage was overrepresented with almost 65 

per cent of the sample. 

Moderate to high correlations between the theory of planned behaviour 

constructs with the stages of change, emerged upon analysis. Significant differences 

were obtained for each construct across the five stages using ANOVAs. Intention, 

attitude, perceived behavioural control and subjective norm shared variances of 54 

per cent, 31 per cent, 29 per cent and 21 per cent, respectively, with stage. The 

overall explained variance in stage of change was 63 per cent. All stages could be 

differentiated using the theory of planned behaviour constructs, except for Action from 

Maintenance. Furthermore, path analysis identified direct paths for intention, attitude 

and perceived behavioural control on stage of exercise. 

The results suggest that it may be beneficial to integrate the theory of planned 

behaviour with the stages of change model in providing an understanding of the 

beliefs across the stages of behaviour change. The need for a longitudinal 

investigation was identified to test the predictive validity over time. 
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The first study to look at the Transtheoretical Model in its entirety was 

conducted by Gorely and Gordon (1995). The purpose of the study was to examine 

the relationship between the stages of change and the processes of change, Self-

Efficacy and decisional balance in older Australian adults. (n=583, aged 50-65 years, 

49.8% male and 55.1% employed full time). 

A MANOVA using the stages of change as the independent variable and the 

ten processes, Self-Efficacy and the two decisional balance constructs as the 

dependent variables was significant. This was followed up by stepwise discriminant 

function analyses which showed that Self-Reevaluation, Consciousness Raising, 

Counter Conditioning, Self-Liberation, Stimulus Control, Self-Efficacy, Pros and Cons 

significantly and independently contributed to the discrimination among stages. 

Tukey's post hoc analysis revealed that the use of the processes of change fluctuated 

across the stages, that Self-Efficacy increased from Precontemplation to Maintenance 

and that the balance between the Pros and Cons changed from Precontemplation to 

Maintenance. 

Comparison to previous literature revealed similarities which suggested that 

the process of behaviour change hypothesized within the Transtheoretical Model 

holds across different cultures and age groups. The limitations of sample selection 

procedures and cross sectional design were noted. 

Wyse, et al (1995) studied the validity and utility of the stages of exercise 

behaviour scale using 244 young British adults aged 16 to 21 years (58.6% females). 

Stages of exercise behaviour, body composition, self-reported exercise level, Self-

Efficacy, physical self-perception and global self-esteem were all assessed. 

One-way ANOVAs indicated significant differences between the stages of 

exercise behaviour in self-reported levels of exercise behaviour, exercise Self-

Efficacy, physical self-perception subdomains and global self-esteem scores. 

Stepwise discriminant analysis revealed that discrimination between the stages of 

change was possible on the basis of selected parameters. Subsequent cross-

validation showed that 67.8 to 70.7 per cent of subjects were assigned to the correct 
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category. It was concluded that the stages of exercise behaviour scale had 

concurrent validity with self-reported exercise behaviour. The sampling and self report 

limitations were acknowledged. 

Courneya (1 995b) investigated if the perceived severity of physical inactivity 

could discriminate across the stages of change in the Transtheoreticat Model. 

Furthermore, visibility, rate of onset and time of onset of a disease were examined as 

discriminators of the stages of change. The sample (n=270) consisted of 64 per cent 

females, 45 per cent married, 72 per cent completed high school, 87 per cent with an 

income of less than $40,000 and had a mean age of 71.3 years (sd=6.2). The 

Maintenance stage was overrepresented with 58 per cent of the sample. 

The analyses using MANOVA, ANOVAs and Tukey's post hoc follow-up 

comparisons indicated the following. Perceived severity discriminated 

Precontemplation from all other stages and discriminated Preparation from Action and 

Maintenance. Visibility had similar results, except that it failed to discriminate 

Precontemptation from Contemplation. Path analysis indicated that the effects of the 

perceived severity dimensions on the stages of change were mediated by perceived 

severity and that visibility made the strongest contribution to perceived severity. 

Method, design and analysis limitations were identified. 

In summary, all of the studies identified that used the stages of change of the 

Transtheoretical Model in exercise were reviewed. Seven articles came from one 

research group (Marcus, Banspach, et al, 1992; Marcus, et at, 1994; Marcus & Owen, 

1992; Marcus, Rakowski, et at, 1992; Marcus, Rossi, et at, 1992; Marcus, Selby, et at, 

1992; Marcus & Simkin, 1993), there were two longitudinal studies (Armstrong, et at, 

1993; Marcus, et at, 1994), 13 cross-sectional studies (Barké & Nicholas, 1990; 

Courneya, 1995a; 1995b; Gorety & Gordon, 1995; Lee, 1993; Marcus & Owen, 1992; 

Marcus, Rakowski, et at, 1992; Marcus, Rossi, et al, 1992; Marcus, Selby, et at, 1992; 

Marcus & Simkin, 1993; Murphy, 1993; Sonstroem, 1988; Wyse, et at, 1995) and one 

quasi-experimental intervention study (Marcus, Banspach, et al, 1992). All studies 

supported the Transtheoreticat Model and its use in the exercise domain. 
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Chapter Three 

Methods 

Participants  

To achieve a desired statistical power of .8, a p<.05 and a standardized effect 

size of .5 in the analyses of the stages of change, 49 participants were needed for 

each stage (minimum total n=245). Investigation of the literature revealed that six per 

cent was the lowest value of individuals identified in any one stage (Courneya, 

1995a). Using this value, it was calculated that minimum 817 participants were 

needed. A completion rate of 60 per cent was estimated, as this was considered a 

relatively captive sample, therefore, a minimum of 1362 students needed to receive 

questionnaires. To obtain this, 1406 students from five community high schools 

received a set of questionnaires, of which 858 (61 % participation rate) were returned. 

Thirty-nine questionnaires did not have complete data, therefore 819 (95% completion 

rate) students were included in the analyses. The demographics of the entire sample 

are presented in Table 2. 

Insert Table 2 about here 

Instruments  

All the instruments pertained to leisure-time physical activity to control for 

individuals who take physical education as a school subject. As physical education 

classes are mandatory until grade 11 including them could be misleading in 

representing the stages of change because the behaviour would not be under each 

student's control. After-school sports were included in this study due to the fact that 

they are of completely voluntary nature and are considered to be legitimate exercise. 

The instruments can be found in appendices B to G and are described in the following 

paragraphs. 
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Demographic Questionnaire (DQ): An introduction and the choice to 

participate were given and questions regarding sex, age, school and current grade 

level were included. Age and grade level were treated as continuous variables. 

Stages of Change Questionnaire (SCQ): The SCQ was adapted from the 

smoking literature (Prochaska & DiClemente, 1983; 1985; DiClemente, et al, 1991) by 

Marcus, Selby, et al (1992) to apply to exercise. The Kappa Index of Reliability, for 

the SCQ, taken over a two-week period was .78 (n=20, Marcus, Selby, et al, 1992). 

Kappa above .75 indicates strong agreement, as documented by Fleiss (1981). The 

concurrent validity of the stages of exercise behaviour change has not yet been fully 

established (Wyse, et al, 1995). Exercise is a complex behaviour and it would seem 

appropriate to examine this behaviour in as comprehensive a fashion as possible. 

Marcus and Simkin (1993) used the Seven-Day Physical Activity Recall Questionnaire 

(Blair, 1984) to demonstrate the concurrent validity of the stages. This instrument, 

however, measures physical activity not exercise and so appears to be only of limited 

evidence (Wyse, et al, 1995). Wyse, et al (1995) suggest to employ Godin's Leisure-

Time Exercise Questionnair&; (Godin & Shepard, 1985) which they found to validate 

the stages of change measure. The SCQ's validity was also substantiated through 

the use of a step test, an exercise history questionnaire and an exercise intention 

questionnaire (Murphy, 1993). Courneya (1 995a) further adapted this instrument and 

reported a two-week test-retest reliability of .79 (n=1 48). 

Coumeya's (1 995a) version of the SCQ was used for this study. In this 

version, five statements were given that represent each stage and the participant was 

asked to mark only the one statement which applied to his/her current exercise status. 

The items were arranged so that if the first item was endorsed the individual was 

placed in the Precontemplation stage, if the second item was endorsed the individual 

was categorized in the Contemplation stage and so on up to the Maintenance stage 

(item five). 

The stages of change were correlated with strenuous, moderate, mild and total 

exercise from Godin's Leisure-Time Exercise Questionnaire for validation purposes. 
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Strenuous exercise correlated positively with stage of change (r=.37, p<.017), as did 
moderate exercise (r=.19, p<.017) and total exercise (r=.32, p<.017 ). Mild exercise 

did not correlate with stage of change (r=.00, p>.017). Considering that the definition 

of exercise in the stages of change questionnaire corresponded with Godin's definition 

of moderate exercise, the results seem to validate the SCQ. 

Processes of Change Questionnaire (PCQ): For this study the PCQ employed 

by Marcus, Rossi, et al (1992) was used. Marcus, Rossi, et al (1992) followed the 

sequential method of scale development (Comrey, 1988; Jackson, 1970) for 

developing the PCQ. One hundred and ten items were generated based on the 

conceptual definitions of the 10 processes of change. Many of the items used in other 

health-related processes of change questionnaires (e.g. Prochaska, et al, 1988) were 

adapted and revised for exercise. Content validity was established by having three 

doctoral-level judges classify test items according to the conceptual definitions of the 

10 change processes (see Table 1). Test items had to be classified into the same 

processes by all the judges in order to be approved for use in the PCQ. Sixty-five 

items were retained for the final questionnaire. Individuals were asked to recall the 

past month and rate the frequency of occurrence of each item on a five-point Likert 

scale (1 =Never to 5=Repeatedly). 

Of the 65 items used, five items were deleted due to poor distribution 

characteristics. After measurement analysis of the 60 remaining items, using the 

LISREL VI structural modelling computer program (Joreskog & Sörbom, 1984), poorly 

functioning items were deleted. Items with low loadings (<.40) on their target factors 

were deleted along with other items deleted through a restricted specification search 

using modification indices, normalized residuals and first-order derivatives. In 

addition, items were deleted by emphasizing breadth of construct. The number of 

items was subsequently reduced to 39— four for each process, except for Dramatic 

Relief which had three items from the original item pool. 

The alpha values ranged from .62 to .89 in the study of Marcus, Rossi, et al 

(1992). The PCQs' calculated alpha values for the present study ranged from .62 to 
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.85. Discriminant validity was demonstrated by correlating the 10 PCQ scales with a 

measure of perceived stress (Cohen & Williamson, 1987) and seven demographic 

variables (sex, age, race, education, income, body mass index and smoking status). 

None of the absolute values of the correlation coefficients exceeded .25 and the 

absolute median value was .07 (Marcus, Rossi, et al, 1992). 

Self-Efficacy Questionnaire (SEQ): This instrument was designed to measure 

confidence in the ability to persist, in various situations, with exercising (Marcus, 

Selby, et al, 1992). Sallis, Pinski, Patterson and Nader (1988) found that resisting 

relapse and making time for exercise were meaningful exercise Self-Efficacy factors. 

The five-item SEQ was designed based on these factors. An 11-point Likert scale 

from 0 (not at all confident) to 10 (very confident) was used for scoring the SEQ. 

Higher scores indicated greater Self-Efficacy for exercise. 

Internal consistency reported for this measure by Marcus, Selby, et al (1992) 

was .82. The Self-Efficacy measure has been related significantly to the stages of 

change construct in exercise behaviour (Marcus, Selby, et al, 1992; Marcus & Owen, 

1992; Marcus, et al, 1994; Wyse, et al, 1995). Test-retest reliability for the SEQ over 

a two-week period was .90 (n=20; Marcus, Selby, et al, 1992). 

For the current study, the SEQ had a calculated alpha of .85. This included 

five new items which related specifically to adolescent's exercise Self-Efficacy. These 

five items were reviewed by two master and a doctoral level judge and deemed 

appropriate for this purpose. The items are displayed in Appendix D (#6 to #10). 

Decisional Balance Questionnaire (DBQ): The DBQ developed by Marcus, 

Rakowski, et al (1992) was used in this study. It was developed using the sequential 

method of scale construction (Comrey, 1988; Jackson, 1970) and involved several 

steps to ensure content and internal validity. Male and female exercisers and non-

exercisers, including researchers and laypersons, generated about 75 items reflecting 

positive (Pros) and negative (Cons) aspects of exercise (Marcus, Rakowski, et al, 

1992). The items were reviewed for clarity, redundancy and to ensure 

representativeness of the decisional categories recommended by Janis and Mann 
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(1977). This narrowed the item pool down to 40 items (20 Pros, 20 Cons). Subjects 

were then asked to indicate, on a five-point Likert scale, how important each statement 

was with respect to their decision to exercise or not to exercise (Marcus, Rakowski, et 

al, 1992). Seventeen items were eliminated due to excessive positive or negative 

response. Principal component analysis was conducted on the remaining 23 items 

using a varimax rotation. If there was a component loading of .50 or greater and the 

item did not load on another component then the item was judged to be important and 

was included in the final questionnaire (Marcus, Rakowski, et al, 1992). 

Two components emerged from the principal component analysis. The first 

component represented the Cons dimension and consisted of six items. The second 

component represented the Pros dimension and was composed of 10 items. The two 

components accounted for 60.4 per cent of the total item variance (Marcus, Rakowski, 

et al, 1992). The internal consistency reliabilities (coefficient alpha) were .95 for the 

Pros and .79 for the Cons (Marcus, Rakowski, et al, 1992). The coefficient alpha in 

the present study for Pros was .92 and for Cons was .81. The DBQ has been related 

significantly to the stages of change (Marcus, Rakowski, et al, 1992; Marcus & Owen, 

1992; Marcus, et al, 1994). 

Godin's Leisure-Time Exercise Questionnaire (GLTEQ): Three questions 

enquiring into the frequency of strenuous, moderate and mild exercise over an 

average week were asked in this self-report instrument of exercise behaviour (Godin, 

Jobin, Boullon, 1986; Godin & Shepard, 1985). This measure assesses leisure time 

exercise lasting at least 20 minutes per bout which is consistent with the SCQ. A total 

exercise index was calculated by weighting each frequency by intensity and summing 

for a total score using the following formula: (3)(mi ld)+(5)(moderate)+(9) (strenuous) 

(Godin, Jobin, Boullon, 1986; Godin & Shepard, 1985). The GLTEQ has been 

validated by Jacobs, Ainsworth, Hartman and Leon (1993) in an evaluation of 10 

commonly used physical activity/exercise questionnaires. Concurrent validity with the 

stages of change and the GLTEQ has recently been demonstrated by Wyse, et al 

(1995). 
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Procedure  

A pilot test was conducted using 12 high school students (mean age=15.6 

years; six from grade 10, four from grade 11 and two from grade 12) to investigate the 

interpretability and clarity of the DQ, SCQ, PCQ, SEQ and DBQ. The researcher was 

present during the completion of the questionnaires, asked the students to voice any 

questions or problems and noted these. Based on the pilot test, the questionnaires 

were not further revised. 

The project was approved by the education ethics board from the University of 

Calgary (Appendix F), by Rockyview School Division #41 and by each school's 

Principal. The five schools used were Cochrane High School, Springbank Community 

High School, Chestermere High School, W.G. Murdoch High School and Beiseker 

Community High School. Some variance in the method of recruiting occurred, thus, 

the procedure for each school is described separately. To motivate students to return 

the questionnaires, all the names of the students who had handed in completed 

questionnaires were entered in a draw for $100 (this information was given to them in 

the DQ). 

Cochrane High School: Parental consent was obtained via a parental 

representative body. The questionnaires were given to the teacher who was the 

researcher's contact person. The teacher distributed the questionnaires to classes, 

where class-time was available for the completion of the questionnaires. Six-hundred 

questionnaires were handed out and, after three weeks, 397 (66.3%) completed 

questionnaires were returned to the researcher. The teacher was contacted two times 

in the first week, once in the second and once in the third and was reminded on the 

importance of obtaining as many completed questionnaires as possible. 

Springbank Community High School: Parental consent had to be obtained for 

each student. The questionnaires were handed out in class to the students (n=413) 

and they were instructed to obtain parental consent, then complete the questionnaires 

and return them to a drop box stationed at the school's office. Every day for four 

weeks a reminder to hand in the questionnaires was delivered through the morning 
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announcements. After the second and third weeks, the students were reminded in a 

similar fashion by phone. This resulted in 24 completed questionnaires being handed 

in at the start of week two, 31 at the start of week three and 30 at the end of week four 

for a total of 85 (20.6%). 

Chestermere High School: The principal did not deem parental consent 

necessary for this study. Class-time was given to all of the grade 10 students to fill out 

the questionnaire, therefore, only the grade 10 students were asked to participate. 

Out of a possible 108 students 95 (88.0%) completed the questionnaires which were 

collected on the day of administration. 

W.G. Murdoch High School and Beiseker Community High School: Parental 

consent was not deemed necessary by the principals. Class-time was given to all of 

the students and the questionnaires were collected at the end of the classes. The 

return rates were 151 out of 165 (91.5%) and 91 out of 120(75.8%), respectively. 

Analyses  

Concurrent validity of the stages of change with the three forms of self-reported 

exercise and the total exercise index of the GLTEQ (Godin & Shepard, 1985) was 

examined using Pearson product moment correlations (Bonferroni corrected p<.017). 

To identify the uses of the processes of change, Self-Efficacy and Pros and Cons 

across the stages of change (to test hypotheses one through five) univariate ANOVAs 

(Bonferroni corrected p<.003S) were used to identify which constructs were 

significantly different. Follow-up comparisons of the PCQ, SEQ and the DBQ scales 

as a function of stage were conducted via Tukey's post hoc analysis to determine at 

what stage(s) each construct was significant (p<.05) and Omega squared (2; Tolson, 

1980) was calculated for the meaningfulness of the results. This analysis was chosen 

to facilitate comparison with previous literature and because all stage comparisons 

were alternative planned comparisons. Profile analysis (Tabachnick & Fidell, 1989) 

revealed at what stage the Pros and Cons intersected (hypothesis six). To facilitate 

comparison with the previous literature, the results of the profile analysis were 

presented using raw scores and using standardized T-scores (mean=50, sd=1 0). For 
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the profile analysis to be valid the scales must all have been subjected to the same 

scaling technique (Tabachnick & Fidell, 1989), which was the case for the Pros and 

Cons. Furthermore, this profile analysis was conceptualized as testing for an 

interaction without restrictive assumptions (Tabachnick & Fidell, 1989). The profile 

analysis consisted of running a repeated measures MANOVA on the Pros minus Cons 

difference (within subject variables) across stages (between subjects variable). 

Unequal Pros minus Cons differences for each stage were indicated by a significant 

interaction effect, which was followed up by a one-way ANOVA for each of the stages 

of change. These one-way ANOVAs revealed the specific nature of the Pro minus 

Con differences at each stage. Finally, stepwise discriminant function analysis 

(Tabachnick & Fidell, 1989) was used to examine which items significantly 

(significance for entry set at p<.05) contributed to the explanation of the variance of 
the model. Since there is no reason for assigning higher priorities to certain 

predictors, statistical criteria was used to determine order of entry. As the stages were 

assumed to be categorical this analysis was deemed appropriate. 
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Chapter Four 

Results 

The demographic variables of grade and sex were analyzed with respect to the 

processes of change, Self-Efficacy, decisional balance, strenuous exercise, moderate 

exercise and mild exercise using ANOVAs with a Bonferroni correction made for grade 

and sex (p<.003). None of the constructs were significantly different across the 

grades. Significant differences were found between males and females for some of 

the constructs. The construct by sex results are presented in Table 3. 

Insert Table 3 about here 

Seventeen (2.1%) participants were classified in the Precontemplation stage, 34 

(4.2%) in Contemplation, 235 (28.7%) in Preparation, 129 (15.7%) in Action and 404 

(493%) in Maintenance. 

The correlation matrix, mean scores and standard deviations of the processes 

of change, Self-Efficacy, Pro, Cons, strenuous exercise, moderate exercise, mild 

exercise, total exercise and the stages of change are displayed in Table 4. 

Insert Table 4 about here 

The mean scores and standard deviations of the processes of change, Self-Efficacy, 

Pros and Cons across the stages of change are displayed in Table 5, and are 

depicted in Figures 3 to 15. 

Insert Table 5 about here 

Insert Figures 3 to 15 about here 
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The mean scores and standard deviations of strenuous exercise, moderate exercise, 

mild exercise and total exercise across the stages of change are displayed in Table 6. 

Insert Table 6 about here 

Constructs by Staçe of Chanqe Analyses  

A Bonferroni correction resulted in an alpha level of p<.0038. All of the 13 

ANOVA analyses were significant and therefore were followed up by Tukey's post hoc 

analyses (p<.05). Everyone of the constructs differentiated at least one stage of 

change from another. The proportion of variance (Tolson, 1980) ranged from 1.7 per 

cent for the Cons to 25.7 per cent for Counter Conditioning. Using the guidelines 

suggested by Cohen (1977; .01, .06 and .14 being small, medium and large effects, 

respectively) all standardized effect sizes (a 2) were significant and ranged from small 

to large. Small effect sizes were noted for Dramatic Relief, Environmental 

Reevaluation, Social Liberation, Helping Relationships, and the Cons. 

Consciousness Raising, Self-Reevaluation, Reinforcement Management, Stimulus 

Control and the Pros were observed to have medium effect sizes. Large effect sizes 

were found for Counter Conditioning, Self-Liberation and Self-Efficacy. The ANOVA 

and Tukey post hoc results along with the CO2 values are presented in Table 7. 

Insert Table 7 about here 

Intersection of the Pros and Cons  

The profile analysis (Tabachnick & Fidell, 1989) consisted of running a 

repeated measures MANOVA on the Pros minus Cons difference (within subject 

variables) across stages (between subjects variable). For the analysis the Pros and 

the Cons were entered as separate variables. The following results were found using 

the raw scores. The repeated measures MANOVA indicated a significant between 

subjects effect (F(48l4)=7.85, p<.05), a significant within subjects effect (F(l514)=96.89, 
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p<.05) and a significant interaction (F(4,814)=25.67, p<.05). The interaction, the effect of 
interest, showed that the Pro minus Con difference varied across stages and therefore 

was followed up by a one-way ANOVA for each of the stages of change. The Pro 

minus Con difference was not significant for the Precontemplation stage (F(l,514)=.95, 

p>.05). For the other four stages, however, the differences were positive and 

significant: F(l,814)=6.35, p<.05 for Contemplation; F(l,814)=80.04, p<.OS for Preparation; 

F(1,314)=166.28, pcOS for Action; and F(1,814)=621.40, p<.05 for Maintenance (see Figure 

14). 

The following results were found using standardized T-scores. The repeated 

measures MANOVA indicated a significant between subjects effect (F(4,814)=7.53, 

p<.05), a significant within subjects effect (F(l,814)=27.56, p<.05) and a significant 

interaction (F(4,814)=25.21, p<.05). The interaction, the effect of interest, showed that 

the Pro minus Con difference varied across stages using T-scores and therefore was 

followed up by a one-way ANOVA for each of the stages of change. The Pro minus 

Con difference was significant and in the negative direction for Precontemplation 

(F(1,814)=23.89, p<.05), Contemplation (F (1,814)=9,93, p<.05) and Preparation 

(F(l,814)=34.72, p<.05). The difference was not found to be significant for the Action 

stage (F(l,814)=3.30, p>.05). In the Maintenance stage the Pro minus Con difference 

was positive and significant (F (l,814)=28.99, p<.OS; see Figure 15). 

Exploratory Analysis  

Stepwise discriminant function analysis, with significance for entry set at p<.05, 

showed that three of the 13 predictor variables made significant and independent 

contributions to the discrimination among stages of change. Three variables entered 

significantly into two functions. The first function consisted of Counter Conditioning 

and Self-Efficacy (Wilks' lambda=.66, p<.05) and the second function consisted of 

Environmental Reevaluation (Wilks' lambda.97, p<.05). The correlations in function 

one were .86 for Counter Conditioning and .82 for Self-Efficacy. For the second 

function the correlation for Environmental Reevaluation was .93. The canonical 

discriminant functions evaluated at the stage means are presented in Table 8. 
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Insert Table 8 about here 
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Chapter Five 

Discussion 

The Transtheoretical Model was assessed for its applicability to an adolescent 

sample in the realm of exercise. Results generally supported the Transtheoretical 

Model, with components from all core constructs being significant discriminators 

among the stages of change. These results also supported the notion that different 

constructs are more or less important at different stages of behaviour change (Gorely 

& Gordon, 1995; Prochaska & DiClemente, 1983). The organization of the discussion 

is as follows: First, the background data is presented consisting of a) psychometrics; 

b) stage of change distribution; and c) demographic differences. Second, the 

hypotheses consisting of a) the processes of change; b) Self-Efficacy; c) decisional 

balance; d) a summary; and e) the exploratory analysis are discussed. Third, the 

close of the discussion includes a) contributions of this study; b) limitations; and c) a 

Conclusion section. 

Psychometrics  

Psychometric properties of the dependent variable measures, the PCQ, the 

SEQ and the DBQ, will be discussed in this section. The internal consistency values 

of the PCQ scale compared favourably to the values found by Marcus, Rossi, et al 

(1992). The lowest value from the Marcus, Rossi, et al (1992) study was for Social 

Liberation (alpha=.62) which was almost identical to the lowest value found in this 

study, also for Social Liberation (alpha=.63). The maximum values were also similar 

and in both studies were found for the process of Self-Reevaluation (alpha=.89, 

Marcus, Rossi, et al, 1992; alpha=.85, this study). Even though some PCQ 

statements were slightly modified for the sample, general izability and robustness of 

the PCQ is illustrated by these results. 

The SCQ's internal consistency (alpha) was .85, which compared favourably to 

the alpha (.82) found by Marcus, Selby, et al (1992) and the alphas for two separate 

studies (.85 and .80) found by Marcus and Owen (1992). The five new items included 

in this study did not seem to detract from the reliability of the measure. 
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The internal consistency values of the decisional balance measure from this 

study (Pros' alpha=.92; Cons' alpha=.81) were comparable to the results from the 

originators of the scale (Marcus, Rakowski, et al, 1992; Pros' alpha=.95; Cons' 

alpha=.79) and indicated higher internal consistency than the six-item measure also 

used in the Transtheoretical Model literature in exercise (Marcus & Owen, 1992). 

Staqe of Chanqe Distribution  

Physical Education classes may impact students' leisure-time exercise 

activities as they may not deem it necessary to exercise after Physical Education 

classes. This did not seem to apply to this sample as the stage of change distribution 

showed a clear overrepresentation of the higher (active) stages, with about 55 per 

cent of the sample being placed in the Action and Maintenance stages compared to 

less than seven per cent being identified in the Precontemplation and Contemplation 

(inactive) stages. Compared with studies using different age groups (Armstrong, et al, 

1993; Barké & Nicholas, 1990; Gaiety & Gordon, 1995; Lee, 1993; Marcus, et at, 

1994; Marcus, Banspach, et al, 1992; Marcus & Owen, 1992; Marcus, Rakowski, et at, 

1992; Marcus, Rossi, et at, 1992; Marcus, Selby, et at, 1992; Marcus & Simkin, 1993; 

Murphy, 1993; Sonstroem, 1988) the current sample appears to be substantially more 

active. The differences may be due to the younger age group of the population 

studied. The one study that investigated the stages of change using a similar age 

group (mean age=17.9 years) also revealed a more active sample (Wyse, et at, 1995), 

however, not as active as the current sample. The stage distribution found by Wyse, 

et al (1995) was 8.2 per cent in Precontemplation, 11.9 per cent in Contemplation, 

35.6 per cent in Preparation, 16.8 per cent in Action and 27.5 per cent in 

Maintenance. This difference may be due to the sample differences. The participants 

of the current study were slightly younger (mean age=15.0 years) and were from 

relatively small high schools where after-school sport activities are very popular and 

available to a higher proportion of individuals. In the Wyse, et at (1995) study, part of 

the sample would correspond to adolescents who would have already graduated from 

high school by North American standards. After high school there is a significant drop 
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in exercise prevalence (Stephens & Craig, 1990). However, even when compared to 

exercise epidemiology literature using similar age groups, the sample of the current 

study still appears to be more active (Stephens & Caspersen, 1993; Stephens & 

Craig, 1990). A further explanation for these results is that the participants of the 

study may be the more active portion of the original sample chosen meaning that non-

exercisers did not want to fill out a questionnaire about exercise. Although it was 

made clear at the beginning of each questionnaire that leisure time exercise only 

should be considered, this point may have been misinterpreted. Furthermore, the 

purpose of the questionnaire was clear and this may have lead to students wanting to 

appear desirable (i.e. being an exerciser) in the questionnaire. This seemingly 

disproportionate representation of the stages (2.1% in Precontemplation, 4.2% in 

Contemplation, 28.7% in Preparation, 15.7% in Action and 49.3% in Maintenance) is 

not considered a major limitation for this study as the focus of the study was to 

investigate the applicability of Transtheoretical Model and not to supply accurate 

estimates of the population prevalence in each stage. 

Demoçraphic Differences  

The demographic data revealed that none of the constructs differentiated grade 

level. Constructs did differentiate sex in that the processes of Consciousness Raising, 

Dramatic Relief, Environmental Reevaluation, Self-Reevaluation, Social Liberation, 

Self-Liberation and Reinforcement Management were used more by females than by 

males. Based on these findings it seems that females compared to males in this 

sample: Seek more information about exercise; experience more intense emotional 

experiences related to not exercising; have a greater consideration of how not 

exercising affects their physical and social environments; reappraise their values to a 

greater extent with respect to not exercising; are more aware and accepting of 

alternative, problem-free lifestyles; have increased commitment and choice to start 

exercising; and make more changes in the contingencies that control not exercising. 

The sex differences for the above-mentioned constructs may be a reflection of the 

PCQ items included for the specific measures. Female adolescents may use these 
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particular items more than males do. Taken into the Transtheoretical Model 

framework, these differences do not affect the implications for interventions as the 

differences were observed across the stages of change. As the previous studies 

investigating the processes of change did not analyse sex differences, no 

comparisons could be made. It seems likely that the relative pattern of the processes 

across the stages of change were similar for males and females and thus did not get 

reported in previous studies. 

Furthermore, females reported higher Pros than males. This illustrates that 

females in general seem to be more aware of the benefits of exercising than males. 

This finding is underlined by the above mentioned finding that females use the 

process of Consciousness Raising to a greater extent than males do. Future research 

should investigate the appropriateness of the all the instruments for adolescents as 

well as overall gender appropriateness. Males reported significantly greater 

frequency of strenuous exercise than did females. These results are similar to 

previous research examining levels of exercise and physical activity indicating that 

males and females may not bb equally active (Wyse, et al, 1995; Stephens, Jacobs & 

White, 1985). This would not affect interventions based on the Transtheoretical 

Model, as interventions are stage specific which would take into account strenuous 

exercise levels. 

Processes of Chanqe 

All of the processes of change significantly differentiated the stages of change 

using one-way ANOVAs. In general, Precontemplators used all processes less than 

individuals in all the other stages which supports the previous research investigating 

the processes of change in the exercise domain (Gorely & Gordon, 1995; Marcus, 

Rossi, et al, 1992). This suggests that adolescents, like others in the 

Precontemplation stage, do little to address their inactivity and its potential 

consequences. Due to differences in how the results were reported, it was impossible 

to compare all of the results from Gorely and Gordon (1995). Gorely and Gordon 

(1995) only followed-up the constructs which were significant in their stepwise 
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discriminant function analysis. Furthermore, not all specific hypotheses for the 

processes of change were supported. Different patterns emerged for different 

processes of change, therefore, each process is discussed separately. 

Consciousness Raising is defined as efforts by the individual to seek new 

information and to gain understanding and feedback about the problem behaviour. It 

was hypothesized that Consciousness Raising would increase in use from 

Precontemplation to Contemplation and from Preparation to Action, and decrease 

from Action to Maintenance (hypothesis 1 a). The use of Consciousness Raising 

increased from Precontemplation to Contemplation and from Preparation to Action in 

the present study lending partial support to the hypothesis. This pattern was also 

found by Marcus Rossi, et at (1992) and a similar pattern was found by Gorely and 

Gordon (1995), which indicates that adolescents seek out information not only to 

increase their awareness but also to reinforce participation once engaged in exercise. 

New information should, therefore, be presented to adolescents when they are not 

thinking about exercising and when they have taken small steps to start exercising. 

Dramatic Relief is defined as the affective aspects of change involving intense 

emotional experiences related to the problem behaviour. It was hypothesized that 

Dramatic Relief would increase in use from Precontemplation to Contemplation and 

from Preparation to Action, and decrease from Action to Maintenance (hypothesis I b). 

Dramatic Relief was used less in this study by Precontemplators than Preparers, 

Actors and Maintainers, which did not fully support the hypothesis. Marcus, Rossi, et 

at (1992) found that in their sample the use of Dramatic Relief increased from 

Precontemplation to Contemplation and from Preparation to Action and decreased 

from Action to Maintenance. Additionally, Courneya (1995b) found results similar to 

Marcus, Rossi, et at (1992) using the conceptually related construct of perceived 

severity from the theory of planned behaviour across the stages of change. This 

difference between the present study and the previous research may be due to the 

age differences of the samples. Adolescents may have less emotional experiences 

related to exercise than adults. The precise use of Dramatic Relief by adolescents 
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needs to be investigated further to enable confident conclusions about practical 

applications. 

Environmental Reevaluation is the consideration and assessment by the 

individual of how the problem affects the physical and social environments. It was 

hypothesized that Environmental Reevaluation would increase in use from 

Precontemplation to Contemplation and from Preparation to Action, and decrease 

from Action to Maintenance (hypothesis 1c). For the present study, the use of 

Environmental Reevaluation increased from Precontemplation to Contemplation and 

from Preparation to Action, which is a similar pattern displayed in the Marcus, Rossi, 

et al (1992) study, and partially supports the hypothesis. This result indicates that 

adolescents consider how their inactivity affects their physical and social environment 

which leads them to start to think about exercising and start engaging in regular 

exercise. The similarity to other samples may be due to the fact that the physical and 

social effects of not exercising are very similar for all populations, regardless of age. 

Every non-exerciser is less physically fit, consequently resulting in a higher risk of 

related health problems, and for that reason has to limit social behaviour to some 

extent. Pamphlets sent to individuals in the Precontemplation stage, or posters 

displayed in sports equipment stores, illustrating how inactivity affects physical and 

social environments may be a method to motivate the proper group to advance to the 

next stage of behaviour change. 

The definition of Self-Reevaluation is the emotional and cognitive reappraisal 

of values by the individual with respect to the problem behaviour. It was hypothesized 

that Self-Reevaluation would increase in use from Precontemplation to Contemplation 

and from Preparation to Action, and decrease from Action to Maintenance (hypothesis 

1d). The results of the current study partially supported the hypothesis and showed 

that Self-Reevaluation increased in usage from Precontemplation to Contemplation 

and from Contemplation and Preparation to Action. Gorely and Gordon (1995) and 

Marcus, Rossi, et al (1992) found comparable results, which suggests that 

adolescents, like other individuals, reappraise their value system with respect to the 
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role of exercise which leads to the consideration of, and participation in, exercise. 

This is probably due to the same values being important across age groups with 

regards to exercise. Television commercials placed introducing these new values 

may be a way to reach non-exercisers. 

Social Liberation is defined as the awareness, availability and acceptance by 

the individual of alternative, problem-free lifestyles in society. It was hypothesized that 

Social Liberation would increase in use from Precontemplation to Contemplation and 

from Preparation to Action, and decrease from Action to Maintenance (hypothesis I e). 

The use of the process of Social Liberation differentiated Precontemplation from all 

other stages and Preparers from Maintainers, which partially supports the hypothesis. 

Marcus, Rossi, et al (1992) identified only the difference between the 

Precontemplation and Contemplation stage for Social Liberation. This difference may 

be due to the increased availability of alternative problem-free lifestyles to adolescents 

who have been exercising for some time, whereas adults' lifestyles may be restricted 

due to family and professional commitments. More research needs to by conducted to 

increase the certainty of this difference before practical applications can be put forth. 

Counter Conditioning is the substitution of alternative behaviours for the 

problem behaviour. The use of Counter Conditioning was hypothesized to increase 

from Precontemplation to Action and level of at the Maintenance stage (hypothesis 

2a). The use of Counter Conditioning was consistent with previous findings (Gorely & 

Gordon, 1995; Marcus, Rossi, et al, 1992) and increased across the stages of 

change, supporting the hypothesis. This suggests that with a substitution of more 

appropriate behaviours there is an associated increase in exercise stage. This 

similarity is most likely due to the fact that the problem behaviour, not exercising, is 

being replaced with exercise and other common healthy behaviours by all individuals. 

Interventions outlining what one can do in place of not exercising - like visiting a 

fitness centre or going for a nature walk - may serve to increase this process. 

Helping Relationships is trusting, accepting and utilizing the support of caring 

others during attempts to change the problem behaviour. The use of Helping 
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Relationships was hypothesized to increase from Precontemplation to Action and level 

off at the Maintenance stage (hypothesis 2b). Helping Relationships distinguished the 

Precontemplation and Preparation from Action and Maintenance stages which is 

comparable to previous research (Marcus, Rossi, et al, 1992) and supports the 

hypothesis. This implies that adolescents accept and use support from others to 

actively engage in exercise. The similarity of these results with those using other 

samples may be due to the importance of a support system across age groups when 

attempting behaviour changes. Therefore, activities that encourage people to interact 

with their friends should be promoted. 

The process of Reinforcement Management is defined as changing the 

contingencies that control or maintain the problem behaviour. The use of 

Reinforcement Management was hypothesized to increase from Precontemplation to 

Action and level of at the Maintenance stage (hypothesis 2c). The use of this process 

increases from Precontemplation to Action in this study, in direct support of the 

hypothesis, as well as in the Marcus, Rossi, et al (1992) study. Adolescents, like other 

individuals, seem to change those contingencies that maintain a sedentary lifestyle to 

get more involved with exercising. Logically, this process stops in the Action stage as 

they have reached the criterion level of exercise and no longer have to deal with a 

sedentary lifestyle. The reason for this similarity in different study groups may be that 

the questionnaire only assesses the amount of use of Reinforcement Management, 

not the form of use. Therefore, information about alternative contingencies, which 

provide the same rewards as the undesired behaviour, needs to be imparted to 

individuals, perhaps through the use of mass media. 

The definition of Self-Liberation is the individual's choice and commitment to 

change the problem behaviour, including the belief that one can change. The use of 

Self-Liberation was hypothesized to increase from Precontemplation to Action and 

level of at the Maintenance stage (hypothesis 2d). Self-liberation increased in use 

from Precontemplation to Action, again similar to prior research (Gorely & Gordon, 

1995; Marcus, Rossi, et al, 1992) and supporting the hypothesis. This suggests as 
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adolescents increase in their commitment to change their sedentary lifestyle they 

ascend through the stages to the Action stage. The similarity of these results 

compared to other samples may be because the resolve to change must increase to 

change any problem behaviour. Advertisements encouraging commitment with 

slogans like "You are doing the right thing" may achieve this goal. 

The process of Stimulus Control is the control of situations and other causes 

which trigger the problem behaviour. The use of Stimulus Control was hypothesized 

to increase from Precontemplation to Action and level of at the Maintenance stage 

(hypothesis 2e). Stimulus Control was used more in the Action and Maintenance 

stages compared to the preceding stages in this study which lends support to the 

hypothesis made. This means there is an associated engagement in actual exercise 

with an increase in behaviours that remind the adolescents to exercise. Similar results 

were found for both the Gorely and Gordon (1995) and Marcus, Rossi, et al (1992) 

studies. This similarity of the results may be because increasing behaviours that 

remind people to exercise are effective for all populations. Demographics may not be 

an important factor, the reminding behaviours may be the determining factors. 

Therefore, interventions using Stimulus Control should to be targeted to the inactive 

individuals. This may be done through direct mail campaigns or through television 

advertisements giving directions on how to manipulate undesirable stimuli and 

reminding people to exercise. 

Self-Efficacy 

Self-Efficacy is a judgement regarding one's abilities to perform a behaviour 

required to achieve a certain outcome (Bandura, 1982; 1986). It was hypothesized 

that Self-Efficacy would increase across the stages of change (hypothesis 3). Self-

Efficacy scores for this sample were less for Precontemplators compared to 

individuals in all of the other stages of change. Contemplators and Preparers 

significantly scored lower on the Self-Efficacy measure than Actors and Maintainers 

and Actors scored lower on the Self-Efficacy measure than Maintainers. In other 

words, as Self-Efficacy increased so did stage of change supporting the hypothesis. 
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These results are consistent with all of the previous research using Self-Efficacy and 

the stages of change in the exercise domain (Armstrong, et al, 1993; Gorely & 

Gordon, 1995; Marcus, et al, 1994; Marcus, Selby, et al, 1992; Marcus & Owen, 1992; 

Wyse, et al, 1995) and with research for other health behaviours (e.g. DiClemente, 

1981). The importance of this result is underscored by the finding that exercise Self-

Efficacy may impact an individual's decision to adopt and maintain "higher intensity" 

physical activity which could be presumed to be exercise (Sallis, Haskell, Fortmann, 

Vranizan, Taylor & Solomon, 1986; Sallis, Hovell & Hofstetter, 1992). The similarity of 

the current findings with previous research is probably due to the universality of the 

Self-Efficacy construct. Therefore, Self-Efficacy interventions should be used to 

engage adolescents in exercise and to maintain exercise behaviours. This may be 

achieved through advertising campaigns that highlight how easy it is to engage in 

exercise behaviour. For example, messages like "All you have to do is go for a walk" 

may serve this purpose. 

Decisional Balance  

The Pros are defined as the benefits of a behaviour and the Cons are defined 

as the costs of a behaviour (Janis & Mann, 1977). The Pros were hypothesized to 

increase across the stages of change (hypothesis 4) and the Cons were hypothesized 

to decrease across the stages of change (hypothesis 5). The Pros increased from 

Precontemplation to Maintenance, supporting the hypothesis, and significantly 

differentiated Precontemplation from the other stages and Contemplation and 

Preparation from Action and Maintenance. The Cons decreased significantly from 

Contemplation and Preparation to Maintenance also lending support to the hypothesis 

made. It seems that the results found with other populations using the decisional 

balance constructs and the stages of change also apply to adolescents (Gorely & 

Gordon, 1995; Marcus, et at, 1994; Marcus & Owen, 1992; Marcus, Rakowski, et al, 

1992). For example, Precontemplators placed emphasis on the negative aspects of 

exercising, such as the time involved, and Maintainers placed greater emphasis on the 

positive aspects, such as the increased feelings of confidence associated with 
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exercise. The results seem to indicate that beliefs about favourable and unfavourable 

features correspond with current reports of exercise behaviour. This implies that to 

increase exercise behaviours in adolescents Pros need to be increased and Cons 

decreased. This may be achieved by making benefits of exercise public through the 

mass media and to discourage advertisers to publicize the costs of exercising. 

The decisional balance point (intersection of the Pros and Cons) was found to 

be in the Precontemplation stage using the raw scores for this study which did not 

support the hypothesis made (hypothesis 6). A possible explanation that the 

decisional balance point occurred before the Contemplation stage could be that 

adolescents who are in school may be more aware of the Pros of exercising, through 

physical education classes, even though they may not be seriously thinking about 

starting to exercise in their leisure time. Adolescents in the Precontemplation stage 

may have yet to exercise in their leisure-time, thus they may not be appropriately 

informed about the negative effects of not exercising. The raw score results are 

deemed important to make absolute comparisons between the Pros and Cons and 

may point to possible practical. implications. For example, if the Pros' mean across the 

stages of change is close to the maximum of the scale, it seems illogical to try to raise 

the Pros any further. However, using raw scores does not take into account 

compounding factors such as different ways of answering the questions. 

To provide a standard metric, standardized T-scores were also analyzed. This 

revealed a different profile of the Pros relative to the Cons. The decisional balance 

point in this case was found to be in the Action stage. Different results have been 

found by different researchers. Gorely and Gordon (1995) found the decisional 

balance point to be between the Preparation and Action stage. Marcus and Owen 

(1992) found the decisional balance point to be at the Contemplation stage for their 

Australian sample and at the Preparation stage for their American sample. This latter 

result was also found by Marcus, Rakowski, et al (1992), possibly indicating that the 

decisional balance point may be affected by the type of measure used or, more likely, 

may be population specific. An additional reason that the decisional balance point 
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was found to be in the Action stage using T-scores was the low number of 

Precontemplators and Contemplators, giving less weight to the values in these stages 

when the means were standardized. Although T-scores provide a standard metric, 

important information which may be valuable for practical purposes is lost in this type 

of analysis. 

Summary  

The combined results for the processes of change, Self-Efficacy and decisional 

balance constructs lead to the following implications for designing interventions 

geared towards an adolescent population. Individuals identified in the 

Precontemplation stage need to concentrate on increasing the use of all the 

processes, Self-Efficacy and Pros of exercise to advance to the Contemplation stage. 

Once in the Contemplation stage the use of Self-Reevaluation, Counter Conditioning, 

Reinforcement Management, Self-Liberation and Stimulus Control needs to be 

increased, additionally, Self-Efficacy and the Pros of exercise need to be raised and 

the Cons of exercise need to be decreased for progression to the Preparation stage. 

The use of Consciousness Raising, Environmental Reevaluation, Self-Reevaluation, 

Social Liberation, Counter Conditioning, Helping Relationships, Reinforcement 

Management, Self-Liberation, Stimulus Control, Self-Efficacy and the Pros of 

exercising need to be increased and the Cons of exercising need to be decreased to 

advance from the Preparation to the Action stage. An individual in the Action stage 

needs to increase the use of Counter Conditioning and Self-Efficacy to progress to the 

Maintenance stage. Obviously, more research looking at the Transtheoretical Model 

in exercise for adolescents needs to be conducted before these implications can be 

implemented confidently and properly. 

Exploratory Analysis  

The purpose of the exploratory analysis was to investigate contributions of 

each of the constructs in the discrimination among the stages of change. The 

exploratory stepwise discriminant function analysis indicated that only three constructs 

were important in discriminating the stages of change. The constructs were Counter 
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Conditioning, Self-Efficacy and Environmental Reevaluation. The implications of this 

result are that the model could be greatly simplified. Only three constructs would be 

important when designing interventions to increase or maintain exercise levels in an 

adolescent population. According to the analysis, Counter Conditioning and Self-

Efficacy have to be increased to advance along the stages of exercise behaviour 

change. Environmental Reevaluation needs to be increased to advance from 

Precontemplation to Contemplation and from Preparation to Action, and has to be 

decreased to progress from Action to Maintenance. The other 10 constructs seem to 

be redundant when predicting the stages of change in adolescent exercise behaviour. 

This may indicate that adolescents are a distinct population and a simplified version of 

the model may be equally adequate and more effective in the motivation of their 

exercise behaviour. Gorely and Gordon (1995) found that eight constructs entered 

their function to discriminate the stages of change among older adults. The constructs 

were Self-Reevaluation, Consciousness Raising, Counter Conditioning, Self-

Liberation, Stimulus Control, Self-Efficacy, Pros and Cons. Differences in the results 

could be due to differential sampling methods resulting in fundamentally different 

groups or may be due to the age differences. Clearly, further research using 

longitudinal designs and appropriate statistical analyses need to be conducted before 

any weight can be placed on the above-mentioned inferences. Once the most 

efficient combination of constructs is reliably identified, the efficacy of this combination 

should be investigated. This could be done using a no-treatment or delayed treatment 

group, a group that receives the same intervention materials, regardless of baseline 

stage and a group that receives a stage-matched intervention. This would control for 

environmental effects, like the passage of time, and would separate effects of stage-

matched treatment from standard treatment (Marcus, Banspach, et al, 1992). 

Contributions of this Study 

In the following, major contributions of this study to the existing literature are 

outlined. First, only one study has investigated the Transtheoretical Model in the 

exercise domain using adolescents (Wyse, et al, 1995). The Wyse, et al (1995), 
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study, however, did not investigate the entire model making comparisons among 

constructs of limited validity. Second, only one study, conducted on elderly adults, 

tested the entire Transtheoretical Model (Gorely & Gordon, 1995). Therefore, the 

present study was the first study to discover that the entire Transtheoretical Model 

applied to an adolescent population in the domain of exercise. Third, concurrent 

validity of the stages of change was demonstrated using a leisure-time exercise 

questionnaire. Fourth, the reliabilities of the PCQ, SEQ and DBQ were further 

confirmed using an adolescent sample. Fifth, through the exploratory data analysis, 

this study consolidated the Transtheoretical Model to eliminate redundancies and 

enable interventions to be designed efficiently and effectively for adolescents. 

Limitations  

Several limitations to this study need to addressed. The self-report nature of 

the study creates inherent methodological limitations, such as the introduction of a 

social desirability bias. In future studies this may be identified using social desirability 

scale and should be controlled for by disguising the questionnaires or through 

statistical analysis. The voluntary nature may have also introduced a selection bias in 

favour of more motivated individuals. Andther limitation could be that a self-serving 

bias could have occurred. The sample may have reported what they do in positive 

terms and what they do not do in negative terms. The small sample sizes in the 

Precontemplation and Contemplation stages limit the study in that a greater effect 

needs to be present for the effect to be significant. Furthermore, due to the cross-

sectional design of this study and the majority of the current Transtheoretical Model 

literature, it is impossible to clarify if the differences between the stages are 

antecedents or consequences of change (Gorely & Gordon, 1995). In addition, cross-

sectional studies are unable to clarify whether there is a predictive link to behaviour or 

whether the results are simply a reflection of increased experience with exercise. This 

sample of convenience may limit the general izability of the findings. It is 

recommended to employ longitudinal and experimental research designs in the 

immediate future to address these issues before interventions are designed based 
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upon this model. The measures used (SCQ, PCQ, SEQ and DBQ) were developed 

using an adult population and fix the relevance values assigned to each item. To 

insure appropriateness of the scale for adolescents it is suggested to develop 

adolescent specific scales. For example, the motives in the Transtheoretical Model 

are represented in the form of the pros and cons which are based on research 

conducted with adults. Generic motives, such as self-motivation to adopt and maintain 

exercise behaviour, have been shown to have different levels of importance when 

adolescents were compared to adults (e.g. Douthitt, 1994). Developing adolescent 

specific measures would most likely result in more appropriate scales. 

Conclusion  

In conclusion, support for the applicability of the Transtheoretical Model to 

adolescent exercise behaviour was found in the current study. The similarity of the 

results to previous literature indicates that, with further replication and longitudinal 

investigations, the Transtheoretical Model may serve as a framework when designing 

interventions to increase and maintain exercise behaviour in adolescents. The 

exploratory analyses raise important questions about the validity and redundancy of 

all of the constructs in the Transtheoretical Model, which may have an added impact 

for designing interventions to increase and maintain exercise behaviour in the 

adolescent population. 
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Table I 

The Processes of Change 

Process Definition 

Consciousness Raising Efforts by the individual to seek new 
information and to gain understanding 
and feedback about the problem 
behaviour. 

Counter Conditioning Substitution of alternative behaviours for the 
problem behaviour. 

Dramatic Relief Affective aspects of change, often involving 
intense emotional experiences related to 
the problem behaviour. 

Environmental Reevaluation Consideration and assessment by the individual 
of how the problem affects the physical 
and social environments. 

Helping Relationships Trusting, accepting and utilizing the support of 
caring others during attempts to change 
the problem behaviour. 

Reinforcement Management Changing the contingencies that control or 
maintain the problem behaviour 

Self-Liberation The individual's choice and commitment to 
change the problem behaviour, including 
the belief that one can change. 

Self-Reevaluation Emotional and cognitive reappraisal of values by 
the individual with respect to the 
problem behaviour. 

Social Liberation Awareness, availability and acceptance by the 
individual of alternative, problem-free 
lifestyles in society. 

Stimulus Control Control of situations and other causes which 
trigger the problem behaviour. 

(Marcus, Rossi, et al, 1992, p.387; Marcus, Banspach, et al, 1992, p.425). 
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Table 2 

Sample Demoqraphics 

Variable n per cent 

Sex Male 420 

Female 398 

51.3 

48.7 

Age 13 50 6.1 

14 294 35.9 

15 214 26.1 

16 155 18.9 

17 83 10.1 

18 20 2.4 

19 3 0.4 

School Cochrane 397 48.5 

Springbank 85 10.4 

Chestermere 95 11.6 

W.G. Murdoch 151 18.4 

Beiseker 91 11.1 

Grade 9 352 43.0 

10 210 25.6 

11 161 19.7 

12 96 11.7 
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Table 3 

Mean Scores and (Standard Deviations) for Males and Females for all Variables 

Variable Males Females F(l,816) 

Consciousness Raising 2.49 (0.92) 2.80 (0.86) 24.45* 

Dramatic Relief 2.24 (0.99) 2.54 (0.96) 20.12* 

Environmental Reevaluation 2.49 (0.96) 2.71 (0.90) .59k 

Self-Reevaluation 3.09 (1.11) 3.46 (0.97) 26.61* 

Social Liberation 2.53 (0.87) 2.72 (0.82) 10.41* 

Counter Conditioning 3.13 (0.96) 3.29 (0.88) 5.56 

Helping Relationships 2.27 (1.03) 2.38 (0.95) 2.63 

Reinforcement Management 2.87 (0.98) 3.18 (0.86) 21.96* 

Self-Liberation 3.17 (1.09) 3.59 (0.87) 35•47* 

Stimulus Control 2.21 (0.95) 2.13 (0.82) 1.51 

Self-Efficacy 5.59 (2.09) 5.60 (1.73) 0.02 

Pros 3.43 (0.99) 3.86 (0.78) 48.84* 

Cons 2.56 (0.95) 2.53 (0.81) 0.15 

Strenuous Exercise 4.11 (3.26) 2.86 (2.12) 42.12* 

Moderate Exercise 4.00 (2.80) 4.01 (2.73) 0.004 

Mild Exercise 4.47 (4.15) 4.37 (3.27) 0.17 

Stage of Change 4.16 (1.08) 3.96 (1.04) 6.91 

Note. * - significant at Bonferroni corrected p<.003. 
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Table 4 

Correlation Coefficient Matrix. Means and Standard Deviations for the Stages of Change, the Processes of Change  

Self-Efficacy, Decisional Balance, and Strenuous, Moderate. Mild and Total Exercise. 

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. II. 12. 13. 14. 15. 16. 17. 18. Mean SD 

I. Stage .26 .12 .13 .29 .21 .51 .17 .26 .37 26 .49 .29 -.13 .37 .19 .00 .32 

2 Consciousness R. .51 .45 .56 .47 .51 .44 .52 .53 .43 .38 .51 .12 .16 .11 -.01 .14 2.64 0.91 

3. Dramatic Relief .49 .49 .40 .35 .35 .43 .42 .37 .21 .41 21 .05 .05 .07 .07 2.38 0.99 

4. Environmental Reevaluation .61 .50 .41 .43 .51 .49 .45 .25 .50 .22 .09 .10 .07 .12 2.60 0.94 

5. Self-Reevaluation .50 .60 .43 .61 .70 .45 .40 .71 .11 .12 .10 .01 .12 3.27 1.06 

6. Social Liberation .44 .47 .45 .46 .43 .28 .43 .16 .07 .10 .03 .09 2.62 0.85 

7. Counter Conditioning .43 .58 .65 .51 .59 .58 -.05 .25 .17 -.02 .22 3.21 0.93 

8. Helping Relationships .50 .47 .51 .29 .37 .14 .10 .05 .01 .09 2.32 0.99 

9. Reinforcement Management .69 .55 .39 .55 .11 .13 .11 .07 .15 3.02 0.94 

10. Self-Liberation .47 .49 .70 .05 .15 .12 -.06 .13 3.35 1.01 

11. Stimulus Control .38 .41 .17 .20 .13 .04 .19 2.17 0.89 

12 Self-Efficacy .45 -.11 .31 .19 -.04 .26 5.59 1.92 

13. Pros .12 .12 .11 -.04 .11 3.64 0.92 

14. Cons -.10 -.04 .06 -.07 2.54 0.88 

15. Strenuous Exercise .44 .12 .86 3.50 2.83 

16. Moderate Exercise .38 .77 4.00 2.77 

17. Mild Exercise .61 4.42 3.75 

18. Total Exercise 

Correlations >.09 are significant at p<.Ol. 
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Table 5 

Means and (Standard Deviations) of the Independent Variables Across the Stages of Change 

Stage 

Independent Variable PC C P A M 

Consciousness Raising 1.57 2.40 2.38 2.74 281 
(.51) (.88) (.81) (.93) (.90) 

Dramatic Relief 1.53 2.27 2.28 2.53 2.45 
(.48) (1.05) (.89) (1.03) (1.02) 

Environmental Reevaluation 1.66 2.43 2.47 2.85 2.64 
(.77) (.97) (.88) (.92) (.95) 

Self-Reevaluation 1.88 2.82 2.92 3.51 3.49 
(.96) (1.18) (1.01) (.91) (1.02) 

Social UbeiBtion 1.60 2.49 2.45 2.69 2.75 
(.52) (.95) (.75) (.85) (.86) 

Counter Conditioning 1.71 2,26 2.73 3.32 3.59 
(.61) (.82) (.71) (.83) (.84) 

Helping Relationships 1.69 2.10 2.12 2.45 2.44 
(1.07) (.90) (.90) (1.03) (1.01) 

Reinforcement Management 2.10 272 2.73 3.16 3.20 
(1.05) (.97) (.83) (.91) (.93) 

Self-Ubetion 1.93 2,81 2.98 3.51 3.67 
(.90) (.95) (.90) (.92) (.96) 

Stimulus Control 1.46 1.70 1.90 2.31 2.35 
(1.05) (.73) (.66) (.87) (.95) 

Self-Efficacy 2.64 4.03 4.65 5,48 6.44 
(1.89) (1.82) (1.59) (1.52) (1.75) 

Pros 2.25 3.39 3.32 3.87 3.83 
(1.02) (.96) (.85) (.79) (.87) 

Cons 252 291 2,67 2,59 2.43 
(1.12) (.99) (.74) (.91) (.92) 

Pros (T scores)* 34.85 47,32 46.56 52.53 52.05 
(11.18) (10.66) (9.33) (8.69) (9.53) 

Cons (T scores)* 49.72 54.10 51.39 50.52 48.69 
(1265) (1124) (8.35) (10.26) (10.40) 

Range for Self-Efficacy is  to 10; Range for all others is  to 5. PC=Precontemplation; C=Contemplation; P=Preparation; 

A--Action; M=Maintenance. * - Overall Mean=50; SDI O. 
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Table 6 

Means and (Standard Deviations) of Godin's Leisure-Time Exercise Questionnaire Values 

Across the Staqes of Chariqe  

Stage 

Dependent Variable PC C P A M 

Strenuous Exercise .82 1.38 2.38 3.59 4.41 
(1.29) (1.67) (2.88) (2.55) (2.62) 

Moderate Exercise 1.00 2.38 3.71 4.38 4.32 
(1.41) (1.37) (2.49) (3.28) (2.73) 

Mild Exercise 3.76 3.97 4.59 4.55 4.35 
(5.21) (2.78) (3.16) (3.72) (4.06) 

Total Exercise 23.71 36.27 53.74 67.85 74.38 
(22.64) (24.79) (38.60) (36.39) (36.29) 

Note: Exercise scales are open ended. PC=Precontemplation; C=Contemplation; P=Preparation; A=Action; M=Maintenance. 
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Table 7 

One-way ANOVA, Tukey Post Hoc Follow-up Analyscz Results and o2 Values 

Variable Tukey's (pc05) 
0)2 

Consciousness Raising 

Dramatic Relief 

Environmental Reevaluation 

Self-Reevaluation 

Social liberation 

Counter Conditioning 

Helping Relationships 

Reinforcement Management 

Self-Liberation 

Stimulus Control 

Self-Efficacy 

Pros 

Cons 

16.49 PC<C, P, A, M 
P<A, M 

0.070 

5.61 PC<P, A, M 0.022 

8.39 

23.19 

11.93 

71.95 

6.92 

16.36 

34.61 

16.69 

64.62 

26.59 

PC<C, P,A,M 
P<A 

PC<C,P,M,A 
C<M,A 
P<M,A 

PC<P,C,A,M 
P<M 

PC<P,A,M 
C<P,A,M 
P<A, M 
MM 

PC<M,A 
P<M, A 

PC<P,A,M 
C<M 
P<A, M 

PC<C,P,A,M 
C<A,M 
P<A, M 

PC<A,M 
C<A, M 
P<A, M 

PC<C,P,A,M 
C<A, M 
P<A, M 
A<M 

PC<C, P,A,M 
C<A, M 
P<A, M 

0.035 

0.098 

0.051 

0.257 

0.028 

0.070 

0.141 

0.071 

0.237 

0.112 

4.45 M<P, C 0.017 

Note: All F are significant at p<.0038; 2 based on calculation from Tolson (1980); PC=Preccntemplation; C=Contemplation; 

P=Preparation; A--Action; M=Maintenance. 
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Table 8 

Canonical Discriminant Functions Evaluated at Stage of Change Means 

(Group Centroids)  

Stage of Change Function I Function 2 

Precontemplation -2.06 -0.56 

Contemplation -1.29 0.22 

Preparation -0.69 0.01 

Action 0.01 0.32 

Maintenance 0.60 -0.08 
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Figure Captions 

Figure 1. A spiral model of the stages of change. 

The spiral model of progression and regression through the stages of change 

as shown in Prochaska, DiClemente, et al (1992, p.1104). 

Figure 2. Stage by process integration. 

Differences between stages are in standard deviations (SD, Precontemplation 

score is the reference point and is set at 0). Differences between means of .25 SD are 

significant (Tukey post hoc means comparison, pc05). Significant differences are 

indicated by the boldface vertical lines. Stages of change: PC=Precontemplation; 

C=Contemplation; P=Preparation; A=Action; M=Maintenance. Processes of change: 

CR=Consciousness Raising; DR=Dramatic Relief ER=Environmental Reevaluation; 

SO=Social Liberation; SR=Self-Reevaluation, CC=Counter Conditioning; H RHelping 

Relationships; RM=Reinforcement Management; SL=Self-Liberation; SC=Stimulus 

Control (Marcus, Rossi, et al, 1992, p.393). 

Figure 3. Consciousness Raising across the stages of change. 

Figure 4. Dramatic Relief across the stages of change. 

Figure 5. Environmental Reevaluation across the stages of change. 

Figure 6. Self-Reevaluation across the stages of change. 

Figure 7. Social Liberation across the stages of change. 

Figure 8. Counter Conditioning across the stages of change. 

Figure 9. Helping Relationships across the stages of change. 

Figure 10. Reinforcement Management across the stages of change. 

Figure 11. Self-Liberation across the stages of change. 

Figure 12. Stimulus Control across the stages of change. 

Figure 13. Self-Efficacy across the stages of change. 

Figure 14. Pros and Cons raw score profile across the stages of change. 

Figure 15. Pros and Cons T-score profile across the stages of change. 
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Fiqure 1. A spiral model of the stages of change. 
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Figure 2. Stage by process integration. 
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Fiqure 3. Consciousness Raising across the stages of change. 
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Figure 4. Dramatic Relief across the stages of change. 
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Fiqure 5. Environmental Reevaluation across the stages of change. 
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Fiqure 6. Self-Reevaluation across the stages of change. 
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Fiqure 7. Social Liberation across the stages of change. 
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Fiqure 8. Counter Conditioning across the stages of change. 
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Fiqure 9. Helping Relationships across the stages of change. 
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Figure 10. Reinforcement Management across the stages of change. 
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Fiqure 11. Self-Liberation across the stages of change. 
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Ficure 12. Stimulus Control across the stages of change. 
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Fiqure 13. Self-Efficacy across the stages of change. 
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Figure 14. Pros and Cons raw score profile across the stages of change. 
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Fiçjure 15. Pros and Cons T-score profile across the stages of change. 
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Appendix A 

Informed Consent Form 

Research Project: Understanding Adolescent Exercise Behaviour: An Application of 

the Transtheoretical Model. 

Investigator: Claudio R. Nigg 

This study is part of the research undertakings of the Faculty of Kinesiology at 

the University of Calgary, under the supervision of Dr. K. Courneya. 

This consent form, a copy of which has been given to you with the summary 

information, is only part of the process of informed consent. It should give you the 

basic idea of what the research project is about and what you and your 

son(s)'/daughter(s)' participation will involve. If you would like more details about 

something mentioned here, or information not included here, you should feel free to 

ask. Please take the time to read this carefully and to understand the accompanying 

information. 

The purpose of this study is to look at various factors influencing exercise in 

adolescents. 

If you decide to let your son(s)/daughter(s) participate in this study, their 

name(s) along with your signature will be required at the end of this form. 

Upon receiving this completed consent form, a set of questionnaires will be 

given to your son(s)/daughter(s). On this set of questionnaires, an introduction and 

the choice to participate will also be given to the student. The set of questionnaires 

will address: current exercise behaviour; thought processes used when engaging in 

exercise; feelings of how confident one is to exercise; positive and negative aspects of 

deciding to exercise and; the grade level and age. 

The set of questionnaires should take about 30 minutes to fill out. 

The information supplied by your son(s)/daughter(s) will benefit all involved by 

helping to develop exercise interventions for young people. There are no risks 

involved in your child filling out this set of questionnaires. All information will be 

presented without the use of any names thereby keeping a strict confidence between 
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you, your son(s)'/daughter(s)', and the experimenter, anonymity is assured. After a 

five year period all information collected during this study will be destroyed. Your 

son(s)'/daughter(s)' participation is entirely voluntary and he/she or you can withdraw 

him/her at any time. 

Your signature on this form indicates that you have understood to your 

satisfaction the information regarding your participation in this study, as well as the 

benefits and risks involved, and that you agree to let your son(s)/daughter(s) 

participate. In no way does this waive your legal rights nor release the investigators, 

or involved institutions from their legal and professional responsibilities. If you have 

further questions concerning matters related to this research, please contact: 

Claudio Nigg (220-7918), Dr. Pyryt, Chair of the Education Joint Research Ethics 

Committee at the University of Calgary (220-5626), Dr. K. Courneya (220-8741), or 

Karen McDermid (of the Vice President-Research Office) 220 3381. 

Name of Student(s) participating: 1.  

2.  

3. 

4.  

5.  

Name of Parent/Guardian:  

Signature of Parent/Guardian:  

Date: Phone #:  
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Appendix B 

DQ 

Dear Student: 

I am a Masters Student at the University of Calgary and am doing a survey about 

exercise behaviour of adolescents. Your participation is completely voluntary, and there will be 

absolutely no negative consequences if you do not fill the questionnaires out. However, I 

encourage you to complete the survey as the information you give is crucial in understanding 

issues related to exercise in adolescents. There are no wrong or right answers and I ask only that 

you provide honest responses. The information you give us is kept in complete confidence and 

your anonymity is assured. Everyone is encouraged to participate, it does not matter 

whether you exercise a lot, a little or not at all. 

If you do participate, please fill out the following questionnaires and return them to 

Claudio Nigg or the drop box provided labelled "STUDY QUESTIONNAIRES" by the main 

office of the school. The questionnaires ask about leisure-time physical activity not Physical 

Education classes (in other words, exercise done outside of class time). Regular exercise is 

defined as exercising three times per week at 20 minutes per time or more at a moderate intensity 

(for examples: fast walking; after school sports; cycling; hockey; volleyball; and aerobics). If any 

questions need clarifying please do not hesitate to call me (Claudio Nigg) at 220-7918. If you 

complete and return the survey, your name will be entered in a draw for $100. The filling 

out of the questionnaires should take about 30 minutes. 

Thank you for participating. 

Name: Phone #:  

Sex (circle one): M F Age:  

School:  

Grade (circle one): 9 10 11 12 
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Appendix C 

SCQ 

The following five statements will assess how much you currently exercise in your leisure 

time. 

Please read the all of the following statements first and after reading them place an X 

beside the one statement that represents your present exercising status. Please mark only one of 

the five statements. 

1.  I currently do not engage in exercise in my leisure time and I am not thinking about 

starting. 

2.  I currently do not engage in exercise in my leisure time but I am thinking about starting. 

3.  I currently do engage in some exercise in my leisure time but not on a regular basis. 

4.  I currently do engage in regular exercise in my leisure time but I have only begun to do 

so within the last six months. 

I currently do engage in regular exercise in my leisure time and I have done so for 

longer than six months. 
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Appendix D 

PCQ 

This questionnaire looks at what you have thought about or done when you exercise. 

Please read the following, think back over the last month and circle the number of times 

during leisure time activity that each of the following items has occurred. Use the following 

scale: 

1 

Never 

2 3 4 5 

Repeatedly 

1. I recall information people have personally given me on the benefits of 

exercise  1 2 3 4 5 

2. I think about information from articles and advertisements on how to 

make exercise a regular part of my life  1 2 3 4 5 

3. I read articles about exercise in an attempt to learn more about it  1 2 3 4 5 

4. I look for information related to exercise  1 2 3 4 5 

5. Warnings about health hazards of inactivity move me emotionally 1 2 3 4 5 

6. Dramatic portrayals of the evils of inactivity move me emotionally  1 2 3 4 5 

7. I react emotionally to warnings about an inactive lifestyle  1 2 3 4 5 

8. I feel I would be a better role model for others WI exercised regularly  1 2 3 4 5 

9. I wonder how my inactivity affects those people who are close to me 1 2 3 4 5 

10. I rea1i7e that I. might be able to influence others to be healthier if 

I would exercise more 1 2 3 4 5 

11. Some of my close friends might exercise more WI would 1 2 3 4 5 

12. I am considering the idea that regular exercise would make me 

a healthier, happier person to be around 1 2 3 4 5 
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Use the following scale: 

1 2 3 4 5 

Never Repeatedly 

13. I think about the type of person I will be WI keep exercising  1 2 3 4 5 

14. I get frustrated with myself when I don't exercise  1 2 3 4 5 

15. I consider the fact that I would feel more confident WI exercised 

regularly  1 2 3 4 5 

16. I find society changing in ways that make it easier for the exerciser  1 2 3 4 5 

17. I am aware of more and more people encouraging me to exercise 

these days 1 2 3 4 5 

18. I notice that more businesses are encouraging their employees to 

exercise by offering fitness courses and time off to work out 1 2 3 4 5 

19. I am aware that many health clubs now provide free baby-sitting 

services to their members 1 2 3 4 5 

20. Instead of remaining inactive, I engage in some physical activity  1 2 3 4 5 

21. Rather than viewing exercise as simply another task to get out 

of the way, I try to use it as my special time to relax and 

recover from the day's worries  1 2 3 4 5 

22. When I feel tired, I make myself exercise anyway because 

I know I will feel better afterwards 1 2 3 4 5 

23. When I'm feeling tense, I find exercise a great way to relieve my worries 1 2 3 4 5 

24. I have someone on whom I can depend when I am having 

problems with exercising  1 2 3 4 5 

25. I have a healthy friend who encourages me to exercise when 

I don't feel up to it  1 2 3 4 5 

26. I have someone who points out my reasons for not exercising  1 2 3 4 5 

27. I have someone who provides feedback about my exercising  1 2 3 4 5 

28. 1 reward myself when I exercise  1 2 3 4 5 



92 

Use the following scale: 

1 2 3 4 5 

Never Repeatedly 

29. I try to set realistic goals for myself rather than setting myself up for 

failure by expecting too much 1 2 3 4 5 

30. When I exercise, I tell myself that I'm being good to myself by 

taking care of my body in this way 1 2 3 4 5 

31. I do something nice for myself for making efforts to exercise more 1 2 3 4 5 

32. I tell myself I am able to keep exercising if I want to 1 2 3 4 5 

33. I tell myself that if I try hard enough I can keep exercising  1 2 3 4 5 

34. I make commitments to exercise  1 2 3 4 5 

35. I remind myself that I am the only one who is responsible for my health 

and well-being, and that only I can decide whether or not I will exercise  1 2 3 4 5 

36. I put things around my home to remind me of exercising  1 2 3 4 5 

37. I keep things around my place of work (school) that remind me of 

exercise  1 2 3 4 5 

38. I remove things that contribute to my inactivity  1 2 3 4 5 

39. I avoid spending long periods of time in environments that promote 

inactivity  1 2 3 4 5 
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Appendix E 

SEQ 

This questionnaire looks at how confident you are to exercise when other things get in 

the way. 

Please read the following items and circle the number which best expresses how each 

item relates to you in your leisure time activity. Use the following scale: 

0 1 2 3 4 5 6 7 8 9 10 

Not at all Moderately Completely 

Confident Confident Confident 

I am confident I can participate in regular exercise when: 

1.Iamtired 0 1 2 3 4 5 6 7 8 9 10 

2.Iamina bad mood 0 1 2 3 4 5 6 7 8 9 10 

3. I feel I don't have the time 0 1 2 3 4 5 6 7 8 9 10 

4.Iamonvacation 0 1 2 3 4 5 6 7 8 9 10 

5. It is raining or snowing 0 1 2 3 4 5 6 7 8 9 10 

6. I have homework to do 0 1 2 3 4 5 6 7 8 9 10 

7. My friends call me to go out 0 1 2 3 4 5 6 7 8 9 10 

• 8. I need to do house chores 0 1 2 3 4 5 6 7 8 9 10 

9. There isagood TV show on 0 1 2 3 4 5 6 7 8 9 10 

10.Iamonmyown 0 1 2 3 4 5 6 7 8 9 10 



94 

Appendix F 

DBQ 

In this questionnaire positive and negative aspects of exercise are looked at. 

Please read the following items and indicate how important each statement is with respect 

to your decision to exercise or not to exercise in your leisure time by circling the appropriate 

number. Use the following scale: 

1 

Not at all important 

2 3 4 5 

Extremely important 

1. I would have more energy for my family and friends if I exercised 

regularly  1 2 3 4 5 

2. Regular exercise would help me relieve tension  1 2 3 4 5 

3. I would feel more confident WI exercised regularly  1 2 3 4 5 

4. I would sleep more soundly if I exercised regularly  1 2 3 4 5 

5. I would feel good about myself if I kept my commitment to exercise 

regularly  1 2 3 4 5 

6. I would like my body better WI exercised regularly  1 2 3 4 5 

7. It would be easier for me to perform routine physical tasks WI 

exercised regularly  1 2 3 4 5 

8. I would feel less stressed WI exercised regularly  1 2 3 4 5 

9. I would feel more comfortable with my body 1 2 3 4 5 

10. Regular exercise would help me have a more positive outlook on life  1 2 3 4 5 

11. I think I would be too tired to do my daily work after exercising  1 2 3 4 5 

12. I would find it difficult to find an exercise activity that I enjoy 

that is not affected by bad weather  1 2 3 4 5 
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Use the following scale: 

1 2 

Not at all important 

3 4 5 

Extremely important 

13. I feel uncomfortable when I exercise because I get out of breath 

and my heart beats very fast  1 2 3 4 5 

14. Regular exercise would take too much of my time 1 2 3 4 5 

15. I would have less time for my family and friends WI exercised regularly  1 2 3 4 5 

16. At the end of the day, I am too exhausted to exercise  1 2 3 4 5 
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Appendix G 

Godin's Leisure-Time Exercise Questionnaire 

Considering a typical week (7 days) how many times on average did you do the 

following kinds of exercise for more than 20 minutes during your free time (outside of class 

time)?. 

When answering these questions please remember to: 

Consider a typical week (average). 

Only count exercise sessions that lasted 20 minutes or longer in duration. 

Only count exercise that was done during free time (not during school or work). 

Note that the main difference between the three categories is the amount of effort 

required. 

a. STRENUOUS EXERCISE 

(HEART BEATS RAPIDLY, SWEATING) 

(e.g., running, jogging, hockey, jsoccer, squash, cross country skiing, 

judo, roller skating, vigorous swimming, vigorous long distance 

bicycling, vigorous aerobic dance classes, heavy weight training) 

b. MODERATE EXERCISE 

(NOT EXHAUSTING, LIGHT SWEATING) 

(e.g., fast walking, baseball, tennis, easy bicycling, volleyball, 

badminton, easy swimming, alpine skiing, popular and folk dancing) 

c. MILD EXERCISE 

(MINIMAL EFFORT, NO SWEATING) 

(e.g., easy walking, yoga, archery, fishing, bowling, lawn bowling, 

shuffleboard, horseshoes, golf, snowmobiling) 

TIMES PER WEEK 
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Appendix H 

Ethics Approval 

rc 
THE UNIVERSITY OF 

CALGARY 
INTER-OFFICE 

To: Mr. Claudio Nigg 
Faculty of Kinesiology 

From: Dr. M. Pyryt, Chair 
Education Joint Research Ethics Coinmittee 

I 

Subject: Ethics Approval 

Date: August 18, 1995 

Please be advised that your proposal has been given approval by the Faculty of 
Education Ethics Committee. Your approval is enclosed. Please note that you are responsible 
for obtaining approval from all participants. If your proposal is under review by another 
research ethics committee (e.g., Joint Faculties Research Ethics Committee or the Conjoint 
Medical Ethics Committee), you cannot proceed with your research until this committee has also 

granted its approval. 

Good luck with your research. 

MP/II 

enclosure 


